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Abstract
In the proposed paper, an attempt is made to estimate the proportion of unstated income
for Russian households based on micro data. An overview of microeconomic approaches
to estimating the scale of under-reported income is provided. These approaches are weakly
represented in the national literature, so their strengths and weaknesses are also analyzed.
A theoretical model of household consumer behavior is described that allows the size of
under-reported income to be estimated. The structure of household incomes and expenditures is studied based on an RLMS sample for 2012. The model is estimated using household subsamples based on the type of household and household income. The estimation
technique utilizes regression variables and random effects. The resulting subsample estimates were applied to the general population and compared with those obtained by other
researchers using alternative methods and other data. A comparison is made to estimates
of under-reported income developed for British households.
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1. Introduction
Under-reported income for households is one side of the shadow economy,
ZKRVHGH¿QLWLRQLQFOXGHVWKRVHHFRQRPLFDFWLYLWLHVDQGWKHLQFRPHGHULYHGIURP
them that circumvent or otherwise avoid government regulation, taxation or obVHUYDWLRQ 'HO¶$QQR $OWKRXJKWKHVHDFWLYLWLHVDUHXQUHODWHGWRWKHSURduction of criminal goods and services, they are conducted in a clandestine manner and remain outside of the social and pension security system. The shadow
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economy includes covert production, income and expenses for end consumption
and accumulation that are hidden from the statistics.
Typically, the size of the shadow economy is assessed in proportion to the gross
GRPHVWLFSURGXFW&RQYHQWLRQDOZLVGRPVD\VWKDWLQGHYHORSHGFRXQWULHVLWGRHV
QRWH[FHHGWRRI*'3LQGHYHORSLQJFRXQWULHVLWFDQUHDFKWR
DQGLQWUDQVLWLRQHFRQRPLHVLWDFFRXQWVIRUWRRI*'3 %XURY 
In modern Russia — where, according to survey by the World Bank, 2012, half
RIWKH*'3LVSURGXFHGLQWKHLQIRUPDOVHFWRU²WKHSUHYDLOLQJVKDGRZHFRQRP\
is a particularly acute problem. In addition to adversely affecting the sociopolitical and economic life of the country, this phenomenon also undermines its international reputation.
The majority of Russian and foreign research papers on the shadow economy
address the macroeconomic level, revealing that part of the economy — meaVXUHGDVDVKDUHRIWKH*'3²WKDWLVKLGGHQIURPWD[HV7KHPHWKRGVIRUHYDOXating the size of the shadow economy are based on certain macroeconomic indicators linked to the amount of goods and services produced within the counWU\0DFURHFRQRPLVWVKDYHDZLGHDUUD\RIRI¿FLDOO\SXEOLVKHGVWDWLVWLFDOGDWDDW
WKHLUGLVSRVDODQGWKH\XWLOL]HDQH[WHQVLYHVHWRIWKHRUHWLFDOPHWKRGV+RZHYHU
the aggregate nature of macroeconomic data, while revealing the big picture,
does not take into account the heterogeneity of contributions made by different
social groups to the shadow economy, thus impeding the development of targeted
measures that could pull household activities out from the shadows.
The alternative approach studies microeconomic data obtained from household budget surveys. It determines the size of the shadow economy based on
the estimated share of income hidden by households. Unlike macroeconomics,
the microeconomic approach provides access to the individual characteristics of
surveyed subjects and analyzes the particular aspects of their consumer behavior.
The advantage of this approach is that it is not linked to the direct accounting of
tax revenues paid by households, thereby potentially enabling a more realistic
estimate of the size of the shadow economy. Sample surveys to assess the shadow
economy are used in many countries. The inconvenience of these methods is associated with the standard defects in all surveys. The results largely depend on
WKHZLOOLQJQHVVRIUHVSRQGHQWVWRFRRSHUDWHKRZHYHUWKHPDMRULW\RIUHVSRQGHQWV
are reluctant to acknowledge fraudulent behavior, and thus, their responses are of
TXHVWLRQDEOHUHOLDELOLW\ 2QWKHRWKHUKDQGWKHUHVSRQGHQWV¶FRRSHUDWLRQLVQRW
for issues related to their sources of income and spending on major purchases).
Another disadvantage is that surveys cannot cover all clandestine activities and
all income groups (respondents from high-income segments of the population
who have the largest proportion of concealed revenue are not available for interviews). For these reasons, this approach always produces an underestimation.
$V UHVHDUFK IRU WKH2(&' FRXQWULHV .LULHQNR DQG ,YDQRY   VKRZV
the highest estimates of the shadow economy are yielded by monetary methods
(demand for cash, volume of transactions in the economy, and the ratio between
cash and deposits). Additionally, there are the tax gap methods (measuring the discrepancy between declared income and income after inspection), with the lowest
estimates obtained in the analysis of sample population surveys. Table 1 illustrates the gap in the estimated scale of the shadow economy in Russia, as obtained by different methods in different years.
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Table 1
(VWLPDWHGVL]HRIWKHVKDGRZHFRQRP\LQ5XVVLD RI*'3 
Year

'DWDVRXUFH

Size of the shadow
economy





2000

0/DFNR¶VFDOFXODWLRQXVLQJWKHHOHFWULFLW\FRVWPHWKRG
5HSRUWE\&KHUQRP\UGLQWRWKH5XVVLDQ0LQLVWU\RI,QWHUQDO$IIDLUV
Estimate by the Goskomstat of Russia based on SNA data
6FKQHLGHU¶VFDOFXODWLRQXVLQJWKHFDVKGHPDQGPHWKRG
2I¿FLDOGDWDIURPWKH0DLQ(FRQRPLF&ULPHV'HSDUWPHQWRI
the Russian Ministry of Internal Affairs
96RSWDJDQRYVHFUHWDU\RIWKH6HFXULW\&RXQFLORI
WKH5XVVLDQ)HGHUDWLRQ93DQVNRYDXGLWRURIWKH$XGLW&KDPEHU
World Bank experts
9=KXNRYVN\VHQLRUDQDO\]W5LNRP7UXVWLQYHVWPHQWFRPSDQ\
Rosstat


50
22
42
40



2011
2011

25
40
±
15

6RXUFHV.LULHQNRDQG,YDQRY  $XWKRUV¶FRPSLODWLRQRIGDWDIURPRI¿FLDOVWDWLVWLFVODZHQIRUFHPHQW
DJHQFLHVVFLHQWL¿FSXEOLFDWLRQVDQGHVWLPDWHVE\RI¿FLDOV

The estimates obtained from an analysis of microdata about concealed houseKROGLQFRPHDUHVFDUFHLQWKHOLWHUDWXUHDVWKHUHDUHQRVXI¿FLHQWO\GHYHORSHGV\Vtematic approaches to adequately replicate these estimates for the entire population.
+RZHYHUWRPDNHHIIHFWLYHGHFLVLRQVRQUHJXODWRU\PHDVXUHVLWLVLPSRUWDQW
not only to know the estimated size of concealed income across the country as
a whole but also to know in more detail which population groups are more inclined to use those practices. The micro-analysis enables a more objective approach to medium- and low-income segments of the population, the data on
ZKLFKUHÀHFWUHSUHVHQWDWLYHQDWLRQDOKRXVHKROGEXGJHWVXUYH\V
The relevance of surveys of concealed household income in lower income
groups may be associated with an analysis of the changes in prices for goods consumed by certain groups of households, which may serve as a basis for estimating
the effects of price policies. For example, Ershov and Matitsin (2012) show that
LQÀDWLRQLVPXFKKLJKHUIRUWKHSRRUWKDQIRUWKHULFK7KXVLWLVSRVVLEOHWRDVsume that escaping to the shadow is one of the few ways available to poor houseKROGVWRFRPSHQVDWHIRULQÀDWLRQFRVWVLQWKHVKRUWWHUPDQGWKHUHIRUHLVDPHWKRG
of survival. The modeling of concealed income for various socio-demographic
groups can become a basis for understanding what groups, and to what extent, may
be pushed into the shadow by increasing prices for vital commodities.
The study aims to contribute to the modeling of concealed income for lowand medium-income population groups within Russia. It provides an estimate of
the share of concealed income for various Russian socio-demographic groups
covered by RLMS statistics, using an approach that takes the consumer behavior of households into account. This analysis will be based on the consumption
model of certain vital goods as a function of unobserved income, the indirect
information about which can be obtained from declared income. The methodology for obtaining estimates of under-reported income parameters will be derived from a number of hypotheses about the distinctive features of consumer
behavior for self-employed and hired workers. Using econometric analysis, we
will obtain interval-based estimates of the under-reported income parameters for
selected groups of households and, based on these estimates, calculate intervals
for the proportion of concealed income for each group. To compare these esti-
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mates with those of macro approaches, we will extrapolate the results by using
the information provided by Rosstat on the distribution of income of the general
population.
2. Review of the literature
6HULRXVVFLHQWL¿FVWXGLHVRQWKHVKDGRZHFRQRP\RQO\VWDUWHGWRDSSHDUGXULQJ
WKHVHFRQGKDOIRIWKHWKFHQWXU\*%HFNHU3*XWPDQQ(6XWKHUODQG+GH
6RWR ( )HLJH DQG . +DUW HWF FDQ EH FRQVLGHUHG WKHIRXQGHUV RI WKLV NLQG
of analysis. They created the conceptual apparatus, investigated the nature of
the shadow economy, and developed a methodology for its analysis (Burov and
6DPDUXNKD $WWKHVDPHWLPHLQWKH8665**URVVPDQ$.DOLEHUGD
7.RU\DJLQD'.DXIPDQQDQG'6FKQHLGHUFRQGXFWHGVWXGLHVWRSURYHWKHH[istence of the shadow economy as part of the plan-based socialist economic sysWHP$VLJQL¿FDQWFRQWULEXWLRQWRWKHGHYHORSPHQWDOLVVXHVRIWKHKLGGHQHFRQRP\
ZDVPDGHE\'0DNDURY$3RQRPDUHQNR%,VSUDYQLNRYDQG$2OHLQLNZKR
explored the phenomenon of the shadow economy in Russia at the end of the 20th
FHQWXU\DQGLGHQWL¿HGLWVYDULRXVVHFWRUV VKDGRZLQIRUPDOFRQFHDOHGLOOHJDO
EODFNHWF 7KHZRUNVE\/.RVDOVVWXGLHGWKHRULJLQVRIWKHVKDGRZVWUXFWXUHV
DQGLQVWLWXWLRQVRIWKHVKDGRZHFRQRP\97DPERYWVHY95DGDHY60DODNKRY
and A. Oleinik analyzed the impact of transaction costs in the Russian economy
on the proliferation of shadow practices. Radaev studied the prevalence of vioOHQFH LQ WKHVKDGRZ HFRQRP\ 3RQRPDUHQNR   DQDO\]HG WKHVWUXFWXUH RI
the shadow economy and suggested the following main sectors: the production
VHFWRU LOOHJDOHFRQRP\ WKHVHFWRUSURYLGLQJDUHDOFRQWULEXWLRQWRWKH*'3DQG
the redistribution sector of the shadow economy, which includes various crimes.
The objective of many studies was to identify the causes behind the emergence of the shadow economy. &DVVHODQG&LFK\  FRQFOXGHWKDWUHJDUGOHVV
of differences among national socioeconomic systems, the economic causes of
the shadow economy are rooted in the economic role of the state, especially in
regulating distribution relationships. In the West the primary role is played by
LQFUHDVHGWD[SUHVVXUHZKLOHLQWKH(DVWLWLVGULYHQE\LQÀDWLRQ
Among the social causes of the shadow economy, one of the main recognized
causes is the gap between the standard of living of the majority of the population and that of the middle class. Inequality in wealth and social status determine
the number of potential participants in the shadow economy. The shadow economy is largely represented by the poor and marginalizes strata: youth, the unemployed, migrant workers, etc. In terms of raw numbers, they make up the greatest
portion of participants in the shadow economy (Popov and Tarasov, 2005).
The imperfection of laws is the legal reason for the shadow sector of the economy to persist. The legislative framework fails to react quickly to the rapidly
changing environment of a market economy, with gaps occurring in the legal
¿HOG WKDW FUHDWH IDYRUDEOH FRQGLWLRQV IRU WKHVKDGRZ HFRQRP\ %XURY DQG
Samarukha, 2010).
The political reasons researchers refer to include the merger of power and major capital, which produces an oligarchy. By lobbying their oligarchic interests,
ODUJHEXVLQHVVHVSODFHVPDOOFRPSDQLHVLQSRRUFRQGLWLRQVDQG³SXVK´WKHPLQWR
the shadow.
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Finally, there is the desire to receive more with less effort. This kind of rationale, in the absence or weakness of restrictions, encourages people to engage in
shady activities (Burov and Samarukha, 2010).
7KHIRFXV RI D QXPEHU RI SDSHUV ZDV WR ¿QG DQVZHUV WR WKHTXHVWLRQ, what
are the dangers of the shadow economy? There are multiple negative effects on
society from the shadow economy (Timchenko, 2004):
x QHJDWLYH LPSDFWV RQ EXGJHWV DW DOO OHYHOV DQG DV D UHVXOW OLPLWHG ¿QDQFLQJ
WRSHUIRUPWKHVWDWH¶VIXQFWLRQVVXFKDVDGPLQLVWUDWLRQGHIHQVHIXQGDPHQWDO
VFLHQFHKHDOWKFDUHDQGVRFLDOSURJUDPV
x QHJDWLYHLPSDFWRQWKHHI¿ciency of macroeconomic policies, because the of¿FLDOVWDWLVWLFVQHHGHGIRUPDFURHFRQRPLFGHFLVLRQPDNLQJEHFRPHGLVWRUWed and prevent timely informed decisions to encourage development in an
economic sector, which results in the biased development of particular inGXVWULHV
x negative impact on economic growth and development of the legal sector, because the ability to purchase goods and services in the shadow sector reduces
WKHQHHGIRUJRRGVDQGVHUYLFHVSURGXFHGOHJDOO\
x lack of investment in the legal economy due to lower earnings and decreased
competitiveness, as enterprises in the formal sector of the economy are initially at a disadvantage in economic terms compared with enterprises in the inIRUPDOHFRQRP\EHFDXVHRIWKHKLJKWD[EXUGHQ
x negative impact on the conditions for reproducing labor in the legal economy, because failure to pay taxes in the informal sector enables enterprises
in the shadow economy to allocate more funds to pay under-reported wages,
WKHUHE\FUHDWLQJEHWWHU¿QDQFLDORSSRUWXQLWLHVIRUHQJDJLQJVNLOOHGODERUZLWKRXWZRUU\LQJDERXWLWVUHSURGXFWLRQ
x uncontrollable consequences for the environment due to the inability to formally record these harmful consequences and due to the avoidance of payPHQWVIRUXVLQJQDWXUDOUHVRXUFHVDQG¿QHVIRUHQYLURQPHQWDOSROOXWLRQ
x negative effect on foreign investment, due to the unwillingness of foreign investors to work with inadequate economic and legal conditions in the criminal
HQYLURQPHQW
x GHIRUPDWLRQ RI WKHFRQVXPSWLRQ VWUXFWXUH GXH WR DOORFDWLQJ FDVK ÀRZ LQ
WKHVKDGRZHFRQRP\SUHGRPLQDQWO\LQDUHDVZKHUHRQHFDQHDUQKLJKSUR¿WV
over a short period of time at minimal cost, due to the lack of governmental
FRQWURODQGWROHJLVODWLYHJDSV
x creation of conditions that encourage the growth of corruption in society, along
with the criminal economy, organized crime, and terrorism.
+RZHYHUWKHUHLVDQDOWHUQDWLYHYLHZWKDWDUJXHVWKDWVRPHNLQGVRIVKDGRZ
economies (especially the informal) actually support the development of the forPDOHFRQRP\UDWKHUWKDQKLQGHULW$FFRUGLQJWR&DVVHODQG&LFK\  WKHUH
are three positive functions of the shadow economy in a market economy:
x ³HFRQRPLFOXEULFDQW´LHVPRRWKLQJRIÀXFWXDWLRQVLQWKHHFRQRPLFHQYLURQment by redistributing resources between the legal and the shadow economy
(during a crisis, the production resources of the legal economy are redistribXWHGWRWKHVKDGRZHFRQRP\DQGUHWXUQDIWHUWKHFULVLV 
x ³VRFLDOVKRFNDEVRUEHU´LHWKHPLWLJDWLRQRIVRFLDOLQHTXDOLW\ LQIRUPDOHPSOR\PHQWLPSURYHV¿QDQFLDOFRQGLWLRQVIRUWKHSRRU 
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x ³EXLOWLQVWDELOL]HU´LHUHVRXUFHVLQWKHVKDGRZHFRQRP\WKDWIXHOWKHOHJDO
economy (concealed income is used to purchase goods and services in the leJDOVHFWRU³ODXQGHUHG´LOOLFLWFDSLWDOLVWD[HGHWF 
The answers to most questions of interest to researchers are closely related to
measuring the scale of the shadow economy.
The effectiveness of such measurements is greatly limited by the very nature
RIWKHSKHQRPHQRQZKLFKLVQRWFRYHUHGE\RI¿FLDOVWDWLVWLFV7KHTXDQWLWDWLYH
estimation methods for shadow economy parameters rely on data from reports
by relevant ministries, agencies and organizations, and on sample surveys of enWHUSULVHV DQG KRXVHKROGV 'HSHQGLQJ RQ WKHW\SH RI LQIRUPDWLRQ VRXUFHV XVHG
the approaches are divided into two groups: indirect (macroeconomic) and direct
PLFURHFRQRPLF  'LUHFW PHWKRGV WHQG WR XQGHUHVWLPDWH WKHVKDGRZ HFRQRP\
indirect methods usually overestimate it.
The majority of analytical tools are macroeconomic, among which are a number
of monetary approaches associated with cash demand or associated with alternative
FDOFXODWLRQVRIWKH*'3 %DUVXNRYD 7KHUHDUHDOVRSRSXODUPHWKRGVIRUHVWLmating the size of the shadow economy based on electricity consumption and the diYHUJHQFHEHWZHHQWKHRI¿FLDODQGUHDOODERUPDUNHW ,WDOLDQPHWKRG 7KHFRPSDUDbility of results is the main advantage of macroeconomic methods (Burov, 2012).
The number of microeconomic tools for analyzing the shadow economy is
much smaller. Two primary areas of microeconomic estimates are being develRSHGWRGHWHUPLQHWKHVL]HRIWKHVKDGRZHFRQRP\ %DUVXNRYD WKH¿UVW
explores the discrepancy between overall household income and expenditures,
while the second examines the divergence between the consumption of certain
VSHFL¿FJRRGVE\KLUHGDQGVHOIHPSOR\HGKRXVHKROGV
7KH¿UVWJURXSRIPRGHOVDQDO\]HWKHGLYHUJHQFHEHWZHHQLQFRPHDQGH[SHQditures, and the key conclusion is that the core of the shadow economy is selfHPSOR\HGKRXVHKROGV7KLV¿QGLQJEHFRPHVWKHPDLQK\SRWKHVLVIRUWKHPRGHOV
in the second group, which compare the ratios of income and expenditures for certain categories of goods and services between self-employed and hired workers.
The second hypothesis of these models is that employees correctly report their
wages, while the self-employed hide their income. The third premise of the models is that households correctly declare expenditures on current consumer goods.
The last two hypotheses can be considered a bottleneck of the model that compares the expenses of self-employed households and others. Suvorov (2008) notes
that in certain sectors of the Russian economy there is an established practice of
³VKDGRZ´ZDJHV7KLVLVSDUWLFXODUO\WUXHIRUWKHWUDGHDQG¿QDQFHVHFWRUV,QWKLV
FDVHZDJHVDUHVWDWHGLQFRUUHFWO\DVZLWKLQFRPH+HDOVRQRWHVWKDWWKHUHDUH
VLJQL¿FDQW GLIIHUHQFHV LQ FRQVXPSWLRQ HVWLPDWHV E\ WKH5XVVLDQ SRSXODWLRQ IRU
a number of food products, according to trade statistics and household surveys.
This implies that expenditures on food may be incorrectly stated by households.
Each of the aforementioned microeconomic areas uses household survey data.
Both areas have similar defects. A selection shift (no samples from high-income
households) prevents the full extent of the shadow economy from being determined based on sample data. There is the problem of comparing multi-temporal
FDVKÀRZV6KDGRZLQFRPHVWKDWGRQRWDSSHDULQFRQVXPSWLRQDUHQRWFDSWXUHG
%DUVXNRYD   ZKLOH WKHODFN RI UHOLDEOH LQIRUPDWLRQ RQ WKHWRWDO GLVWULEXtion of households by income and expenditures creates problems for replicating
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estimates across the general population and prevents the comparison of results
EHWZHHQPDFURDQGPLFURDSSURDFKHV+RZHYHUWKHUHLVLQGHSHQGHQWYDOXHLQ
modeling concealed income based on household budget survey data, because
such models can be built separately for different segments of the population and
can analyze the determinants for escaping into the shadow in greater detail for
different socio-demographic and socio-professional groups.
7KH¿UVWDUHDZDVWKHEDVLVIRUWKHSDSHUE\*RURGQLFKHQNRHWDO  ZKR
did not directly estimate the size of the informal economy but analyzed the impact of tax reforms in Russia (the transition to proportional taxation in 2001) on
the amount of tax revenues and the incentives for households to exit the shadow
economy. They also assessed the impact of the reforms on public welfare.
One of the key works mentioned in many empirical studies on microdata is
3LVVDULGHVDQG:HEHU  ,WVOLJKWO\ZHDNHQHGWKHSUHPLVHVGH¿QHGDERYHDQG
subjected them to criticism. The authors suggest that: 1) all households correctly
state their expenses on certain types of goods and 2) some types of households corUHFWO\VWDWHWKHLULQFRPH7KHWHUP³W\SHRIKRXVHKROG´LVXQGHUVWRRGDVEHORQJLQJWR
one of the groups based on the source of income. According to the authors, the type
of expenditures that are least likely to be concealed is food expenses (a hypothesis
contrary to the contemporary Russian reality), and not all of the self-employed tend
to hide their income, but only those who have a certain amount of income from
³VHOIHPSOR\PHQW´$FFRUGLQJ WR WKHDXWKRUV KRXVHKROGV ZKRVH PDLQ VRXUFH RI
income is wages state their income correctly. The article offers a direct way to esWLPDWH WKHVL]H RI WKHVKDGRZ HFRQRP\7KH¿UVW VWDJH HVWLPDWHV WKHH[SHQGLWXUH
function for certain categories of goods, designed on the basis of economic theory.
The second stage considers this function using the method proposed by the authors,
and real household income is reproduced based on reported expenditures.
Lyssiotou et al. (2004) developed the ideas of Pissarides and Weber and sugJHVWHGWZRQHZDSSURDFKHVWKH¿UVWLQYROYHVDVVHVVLQJDVLQJOHHTXDWLRQIRUIRRG
H[SHQGLWXUHVE\XVLQJDQRQOLQHDUPHWKRGWKHVHFRQGHVWLPDWHVDV\VWHPRIGHmand for current consumer goods based on a breakdown of household expenses.
7KHEDVLFLGHDRIWKHSUHGHFHVVRUV¶PRGHOLVWRVSOLWGHPDQGIRUFXUUHQWFRQVXPHUJRRGVDQGGXUDEOHJRRGV&RQVLGHULQJWKHGLIIHUHQWFDWHJRULHVRIGHPDQG
the authors note that the portion of income a household spends on various categories depends not only on income but also on its source. As statistics show,
self-employed households spend more on luxury goods while spending too little
RQIRRGDQGRWKHUQHFHVVLWLHVJLYHQWKHVL]HRIDKRXVHKROG¶VWRWDOLQFRPH
This method estimates the size of the shadow economy (hereinafter, the size
of concealed household income) without studying the residual variations in
household incomes. This is its advantage because there is no need for special
calculations of the upper and lower limits of the shadow economy parameter.
The disadvantage of this method is its lower statistical capacity compared to
3LVVDULGHVDQG:HEHU¶VDSSURDFK
These methods analyze concealed income drawing on the economic interests
RILQGLYLGXDOV+RZHYHUDVWXG\RIWKHLQFHQWLYHVFRQWLQJHQWXSRQVRFLDOLQWHUDFtions among people is also noteworthy. The authors of many empirical studies
VXJJHVWWKDWDQLQGLYLGXDOGHFLGHVRQKLVKHUHPSOR\PHQWLQWKHLQIRUPDOVHFWRU
of the economy based on the interests of other people. Montmarquette and Gardes
(2002) modeled this approach, taking into account the correlation between house-

<D0XUDVKRY75DWQLNRYD5XVVLDQ-RXUQDORI(FRQRPLFV  í



hold decisions and the estimated size of the reference group (the group of people
LQÀXHQFLQJWKHGHFLVLRQVRIWKHLQGLYLGXDO 
$QRWKHU HPSLULFDO VWXG\ E\ *DUGHV DQG 6WDU]HF   ZKLFK DQDO\]HG VRcial interactions between different types of households, was based on an analysis
RIWKHVKDGRZVHFWRULQ3RODQGGXULQJWKHWUDQVLWLRQSHULRG V $FRPPRQ
feature of transition economies is that the constraints on the consumer market
are replaced by restrictions on the production market. Therefore, according to
WKHVXUYH\VPRVWKRXVHKROGVLQGLFDWHLQVXI¿FLHQWLQFRPHDVDUHDVRQIRUZRUNLQJLQWKHVKDGRZHFRQRP\)RU3RODQGLQWKHVDJULFXOWXUHZDVWKHPDLQ
sector of shadow employment, but after 2004, tax evasion became the main reason. The probability of participation in the shadow economy increases for the unemployed, young people, and people with higher education degrees.
Accounting for the social interaction of households and the allocation of expenses into purchases of goods in the formal and informal sectors are areas for
future research, and there is currently no ability yet to implement them based
RQ 5XVVLDQ VWDWLVWLFDO GDWD +RZHYHU EDVHG RQ WKH5/06 GDWDEDVH 5XVVLD
/RQJLWXGLQDO0RQLWRULQJ6XUYH\VHH5/06+6( XVHGLQWKHSUHVHQWSDper, it is possible to apply a theoretical model and, with some substantial modi¿FDWLRQVDQHPSLULFDODOJRULWKP7KHVHZHUHXVHGWRHVWLPDWHWKHVL]HRIFRQcealed income in the (now classic) paper by Pissarides and Weber.
3. Theoretical model
As noted above, the theoretical model in this study is based on the model
GHYHORSHGE\3LVVDULGHVDQG:HEHU  IRXQGHUVRIWKHPLFURHFRQRPLFDSproach to estimating the size of the shadow economy. Their approach is both
simple and informative because, with the right expenditures category, the model
obtains unbiased estimates of the share of concealed income for self-employed
households with different characteristics.
7KHWKHRUHWLFDO PRGHO SUHVHQWHG E\ 3LVVDULGHV DQG :HEHU   GHVFULEHV
the behavior of user households while taking into account hidden income on
the one hand, and the relationship between income and consumption on the other.
The function of consumer spending i by households on a group of goods j
reads as follows:
ln Cij = Z'i Įj + ȕj ln Yip + İij

(1)

where Cij is the consumption of a group of goods jZi is the household i¶VFKDUDFWHULVWLFVYHFWRUYipLVWKH³SHUPDQHQWLQFRPH´LHWKHSRUWLRQRILQFRPHDIIHFWLQJFRQVXPHUGHFLVLRQVDQGȕj is the marginal propensity to consume the group
of products j.
In turn, permanent income is related to actual (real) income Yi through the following ratio:
Yi = pi Yip

(2)

where pi is the income variation due to unforeseen circumstances and is a random
variable for households.
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The authors suggest that the differences between permanent and actual income are attributable to external economic factors (e.g., adverse economic conGLWLRQVDFURVVWKHFRXQWU\RULQDVHSDUDWHEUDQFK ZKRVHYHFWRURILQÀXHQFHLV
not dependent on the type of household by income source. Therefore, the average
value of piLVQRWGHSHQGHQWRQWKHW\SHRIKRXVHKROG+RZHYHUWKHYDULDQFHRI
this parameter is related to the type of household: V ( pi | i – ee) < V ( p i | i – se).
For self-employed households (i – se), the dispersion parameter pi is greater
than for hired households (i – ee) their income variance is higher (income for
WKHVHOIHPSOR\HGLVOHVVVWDEOH +HUHLQDIWHUWKHee index refers to households
whose main source of income is wages, and the se index refers to households
whose primary source of income is derived from self-employment.
In accordance with the premises of the model, Yi is not observable, because
the income of self-employed households is stated incorrectly. If ki is taken as
the ratio indicating by how many times the real household income Yi exceeds
the stated income net of taxes Yi d, then the relationship between real and stated
income will read as follows:
Yi = ki Yi d 



$FFRUGLQJ WR WKHWKHRU\ HPSOR\HHV VWDWH WKHLU LQFRPH FRUUHFWO\ WKHUHIRUH
for households whose members are hired, ki = 1. For the self-employed, the ki
parameter represents a random variable, and ki > 1.
Thus, the unobserved permanent income, which is associated with the consumption function, can be expressed through current income and the model parameters as follows:
ln Yip = ln Yi d – ln pi + ln ki

(4)

where ln pi and ln ki are two additional random regressors.
To verify the statistical hypothesis that households hide part of their income,
we need assumptions about the distribution of the ln pi and ln ki parameters responsible for the discrepancy between observed income and permanent income.
The authors suggest considering this distribution to be lognormal (because, according to the theory, such is the distribution of household income). In this case,
the model parameters can be represented as the sum of their averages and deviations from the averages:
ln pi = ȝp + ui , ln ki = ȝk + vi

(5)

Then, the consumption function will read as follows:
ln Cij = Z'i Įj + ȕj ln Yi d – ȕj ( ȝp – ȝk ) – ȕj ( ui – vi ) + İij

(6)

The dependent variable is a certain category of household expenditures.
3LVVDULGHVDQG:HEHU  FRQVLGHUHGIRRGH[SHQGLWXUHV
The expected value of pi is related to ȝp as follows:
ln E ( pi ) = ȝp +

1 2
ı
2 u

(7)
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If E ( pi ) is not dependent on the type of household employment, E ( ln pi ) does
QRWGHSHQGRQLWHLWKHUWKHUHIRUHLWLVSRVVLEOHWRFRPSDUHWKHPHDQORJDULWKPLF
values for the hired the and the self-employed:
ȝpse – ȝpee =

1 2
2

(ı – ıuse
2 uee



If equation (6) is estimated separately for hired workers and the self-employed,
the constant will vary within the model because the value of ȝkse – ȝkee will be different for each group of households ( ȝkse = 0 for hired employees and ȝkse > 0
for the self-employed). The information about the size of the shadow economy is
conveyed by the value of this constant.
Rather than estimating the model based on two separate subsamples of hired
employees and the self-employed, we can introduce a dummy variable to account
for the type of household employment, and use a linear regression in the following
form:
ln Cij = Z'i Įj + ȕj ln Yi d + Ȗj DSEi + ȟij 



where DSEi = 1 if the household is self-employed, and 0 otherwise. This model
can be estimated with ordinary OLS, adjusted for the heteroscedasticity of the error ȟij.
Estimating this equation, we can calculate the assessment of the under-reported income parameter ki (indicating how many times the real income of a household exceeds the income stated).
If we assume that the marginal propensity to consume the j th category of goods
ȕj coincides for self-employed and hired workers, the ȖjFRHI¿FLHQWKDVWKHIROlowing meaning:
Ȗj = E{ – ȕj ( ȝp – ȝk ) | se } – E{ – ȕj ( ȝp – ȝk ) | ee }

(10)

7KHDERYHDQDO\VLVDQGH[SUHVVLRQ  VKRZWKDW

{

Ȗj = ȕj ȝk +

}

1 2
2
)
(ıuse – ıuee
2

(11)

We can estimate the difference in the error variances of income between selfemployed and hired workers based on an income decomposition, but this would
require building auxiliary regressions of observed income for each of the two
household categories.
Observable income can be represented as follows:
ln Yi d = Z'i į1 + X'i į2 + ȗi

(12)

where ZiLVWKHYHFWRURIKRXVHKROGFKDUDFWHULVWLFVXiLVWKHVHWRILQVWUXPHQWV
ȗi = ui – vi for self-employed and ȗi = ui for hired employees.
2
2
2
– 2cov (u, v)se + ıvse
– ıuee
. Because (12) implies that
Then, ıȗ2VH – ıȗ2HH = ıuse
ȝk =

Ȗj 1 2
Ȗj 1 2
1 2
2
2 + 2
– (ıuse – ıuee
– ıuse
), then ȝk + ıvse
= + (ıvse
ıuee ).
2
ȕj 2
ȕj 2
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A point estimate of the expected value of the under-reported income parameter
cannot be found because the value of cov (u, v)se is unknown, but it is possible to
calculate an interval estimate for this parameter.
If we accept the assumption that cov (u, v)se = 0, then the lower limit of the in2 =
0, and the upper limit is
terval is determined subject to the condition that ıvse
2 = 2
obtained when making the assumption ıuse ıuee (self-employed income is at
least as volatile as hired income).
In this case, the interval limits are expressed through residual income variances ıȗ2VH and ıȗ2HH:
Ȗj 1 2
– (ı – ıȗ2HH)
ȕj 2 ȗ VH
Ȗj 1 2
+ (ı – ıȗ2HH) 
( ln k )up =
ȕj 2 ȗ VH

( ln k )low =



Based on the calculated limits of the under-reported income parameter,
we came to a conclusion about the real income of households participating in
the shadow economy (self-employed households according to the model).
Researchers are not only interested in the overall analytic result across the entire available sample of households but also in a more detailed study of the portion of concealed income across various socio-demographic groups.
4. Hypotheses of the study
5XVVLD¶VVKDGRZHFRQRP\DFFRUGLQJWR%XURYDQG6DPDUXNKD  FRQVLVWVRIIRXUVHFWRUV²WKHLQIRUPDOHFRQRP\WKHLOOHJDOHFRQRP\WKH¿FWLWLRXV
economy, and the concealed economy — and three types of relationships.
7KHVXEMHFWVRIWKH¿UVWW\SHRIUHODWLRQVKLSDUHODUJHEXVLQHVVHVWKDWJDLQHG
DFFHVVWRSRZHUDOORFDWLRQGLVWULEXWLRQDQGDVVLJQPHQWRIPDWHULDODQG¿QDQFLDO
resources. This segment of the population is not represented in the RLMS household budget survey data and, therefore, is not touched upon in this study.
The second type of relationship involves representatives of various socioprofessional business groups whose goal is to obtain funds for business development and personal business income due to the paid satisfaction of the mass needs
of the population (illegal sector and concealed component of activities). This segment of the population is poorly represented in the RLMS data.
The third type of relationship involves representatives of various socio-professional groups whose purpose is to make a living through paid satisfaction of mass
needs of the population (informal sector). It is this segment of the population that
is best represented in the RLMS data, and it is to this segment that our research
hypotheses refer.
The shadow activities of individuals and households in the informal sector of
the economy, according to Burov and Samarukha (2010), can be divided into four
levels:
x WKH¿UVWOHYHOLVDVVRFLDWHGZLWKWKHEDVLFSK\VLRORJLFDOVXUYLYDORIDIDPLO\
x WKHVHFRQGOHYHOLVUHODWHGWRSK\VLRORJLFDODQGLQWHOOHFWXDOVXUYLYDO
x WKHWKLUGOHYHOUHIHUVWRVWULYLQJIRUGHYHORSPHQWDQGLPSURYHPHQW
x the fourth level is an attempt to lay a material foundation for future.
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'HSHQGLQJRQWKHOHYHORIKRXVHKROGVKDGRZDFWLYLWLHVZHZLOOGLIIHUHQWLDWH
between reported income, expenditures for certain goods, and the size of underreported income.
We will assume that the level of household shadow activities is largely determined by its level of monetary income and the opportunities that exist for households living in various types of settlements.
Based on monetary income, households can be divided into three groups:
x income below half the median across the sample (such households are clasVL¿HGDVSRRUDQGWKHLUVKDGRZDFWLYLWLHVDUHVXSSRVHGO\GULYHQ E\¿UVWDQG
VHFRQGOHYHOUHDVRQV 
x income between half of the median and one-and-a-half times the median
(the rationale for such households presumably corresponds to second- and
WKLUGOHYHOUHDVRQV 
x LQFRPHDERYHRQHDQGDKDOIPHGLDQV DIÀXHQWKRXVHKROGVZLWKIRXUWKOHYHO
reasons).
Hypothesis 1. The share of under-reported concealed income is higher in
the lower and upper income groups than in the middle income group.
In support of this hypothesis, we can draw on the following arguments. In
the lower income group, people may be unable to earn reportable income because
of a lack of jobs in the legal sector as well as the low level of skill or its inconsisWHQF\ZLWKWKHVWUXFWXUHRIDYDLODEOHMREVWKHUHIRUHDOPRVWDOORIWKHLQFRPHZLOO
be concealed because of the need to ensure physical survival. The middle group
LQFOXGHVKRXVHKROGVIRUZKRPDVLJQL¿FDQWSRUWLRQRILQFRPHLVGHULYHGIURP
ZDJHVWKHVHKRXVHKROGVDUHQRWDVVWURQJO\PRWLYDWHGWRFRQFHDOWKHLUHDUQLQJV
as members of the lower group. The upper income group contains representatives
RIWKHDIÀXHQWVHJPHQWVRIVRFLHW\ZKRDUHQRWFRQFHUQHGZLWKSK\VLFDOVXUYLYDO
DQGIRUZKRPKLUHGHPSOR\PHQWGRHVQRWVHHPDWWUDFWLYH+RZHYHUZKHQSURPising business opportunities arise, the proceeds from them may be concealed to
a great extent because of the desire not to attract attention from the criminal element of the shadow economy and the regulatory agencies, as well as the desire to
optimize tax deductions.
+RXVHKROGV FDQ EH JURXSHG E\ VHWWOHPHQW W\SH EDVHG RQ WZR IDFWRUV VL]H
or administrative status. The hypotheses underlying the choice of these target
groups are as follows.
Hypothesis 2. In small settlements and cities with million-plus populations,
the share of under-reported income is higher than in medium-sized towns and
villages.
This hypothesis seems valid because, in the former case, the number of formal jobs is very limited and people are forced to seek shadow income to support
themselves, while in the latter case, on the contrary, there are a very large number
of attractive opportunities for shadow earnings, especially in metropolitan areas.
Hypothesis 3. In rural areas and regional centers, the proportion of hidden
income is higher than in urban settlements and secondary cities.
,QDOLWHUDWXUHUHYLHZRQWKHVKDGRZHFRQRP\6PLWK  FRQFOXGHGWKDW
the informal economy is mostly run by the self-employed who own small family
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businesses. Such enterprises are widely represented in rural areas, e.g., in agriculWXUHIRUHVWU\¿VKHULHVFRQVWUXFWLRQGLVWULEXWLRQDQGUHSDLUV,QUHJLRQDOFHQWHUV
where schools, medical facilities, shopping malls and markets are concentrated,
there are additional opportunities such as tutoring, private medical services, private trucking, and various forms of freelancing.
5. Data description
7KLVVHFWLRQGHVFULEHVVDPSOLQJUHVWULFWLRQVFODVVL¿HVKRXVHKROGVDQGH[DPL
nes in detail the characteristic features that differentiate self-employed households from others. Studying these features is necessary to determine the consistency of data and key hypotheses for the model and is necessary for the choice of
control variables and variables for the instrumentation of income in the consumption equation.
The paper uses data from the 21st RLMS wave (2012), which represents
a non-governmental longitudinal household survey. The RLMS covers a wide
range of issues and produces an extensive base of socio-economic variables that
can describe the structure of income and expenditure, the structure of food consumption, the level of material well-being of the population, education levels,
investment, occupations, migration, health, etc. The wave includes individual
and households data. The sample represents the current (2012) situation in households of the Russian Federation (more precisely, the income groups of Russian
households available for the RLMS).
The following charts demonstrate the relevance of the RLMS sampling distribution by income in 2012 for the income distribution of the total Russian populaWLRQLQ DFFRUGLQJWRWKHRI¿FLDO5RVVWDWGDWD 
Fig. 1 shows that the selected distribution of households by income is biased to
the left: low-income groups in the population are much more widely represented
than in the distribution for the general population. The right end of the sampling
GLVWULEXWLRQLVVLJQL¿FDQWO\WKLQQHUWKDQWKHULJKWHQGRIWKHJHQHUDOSRSXODWLRQ
distribution, suggesting a small number of representatives from upper income
groups in the RLMS sample. The global maximum for the sampling distribu-

Fig. 1. Bar charts for the distribution of the Russian population by monthly income
per capita, 2012 (RUB thousand).
6RXUFH RLMS data for 2012, and the household budget survey data from Rosstat, adjusted for balance of
income and expenditure indicators for the population during the same period.
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WLRQIDOOVZLWKLQWKHLQWHUYDOIURP58%XSWR58%SHUPRQWKSHU
person, whereas the global maximum for the general population distribution is
within the interval from RUB 15,000 to RUB 20,000 per month per person.
$FRPSDULVRQRIGLVWULEXWLRQVVKRZVWKDWDGLUHFWUHSOLFDWLRQRIWKH¿QGLQJV
from this study on the entire population would be impossible. We can only speak
of modeling under-reported income for low- and medium-income segments of
the population.
5.1. Income decomposition
To build the model, it is important to carefully examine the typology of households and household income distribution across the main sources. There are three
such sources:
 QHWZDJHV
 ³RWKHULQFRPH´ZKLFKLQFOXGHVSHQVLRQVVFKRODUVKLSVXQHPSOR\PHQWEHQH¿WVLQFRPHIURPWKHVDOHRIKRXVLQJLQFRPHIURPKRXVLQJUHQWLQWHUHVWLQFRPH
from capital, dividend income from capital, alimony, debt payment subsidies and
KRXVLQJSD\PHQWVXEVLGLHV
 LQFRPHIURPVHOIHPSOR\PHQWGH¿QHGDVIROORZV
income from self-employment = total income – wage – “other income”
)RUPDOO\LQFRPHIURPVHOIHPSOR\PHQWLVSDUWRI³XQHDUQHGLQFRPH´
unearned income = total income – wage
As we see from the descriptive statistics (Table 2), approximately 45% of
households earn a positive income from self-employment. The average income from wages is the greatest among all mean values for various sources of
LQFRPHKRXVHKROGVHDUQ58%RQDYHUDJH7KHPHDQYDOXHRI³RWKHU
LQFRPH´ LV 58%  ZKLFK LV  WLPHV KLJKHU WKDQ WKHDYHUDJH LQFRPH
IURP VHOIHPSOR\PHQW 58%  $W WKHVDPH WLPH WKHPHDQ YDOXHV DUH
shown for households with positive income.
An important part of the study is the analysis of variance of different income
FRPSRQHQWV,QFRPHIURPVHOIHPSOR\PHQWKDVWKHJUHDWHVWFRHI¿FLHQWRIYDULDWLRQDW WKHUDWLRRIWKHVWDQGDUGGHYLDWLRQWRWKHPHDQ 2QWKHRWKHUKDQG
WKHFRHI¿FLHQWRIYDULDWLRQIRU³RWKHUFRPSRQHQWV´RILQFRPHLVWKHORZHVW  
Table 2
'HVFULSWLYHVWDWLVWLFVRILQFRPHGHFRPSRVLWLRQ
Statistics

Total
income

Wages

Other
income

Unearned
income

Income from
self-employment

N ( > 0)
Number of zero values
Average
Standard error
6WDQGDUGHUURUPHDQ
Minimum
Maximum
25% quartile
50% quartile
75% quartile


158




425 600
16 200
28 000
46 408

4412
2105




420 000
15 000
26 000
44 000

4475
2042


0.71
85
175 000
7800
11 200
17 800

5241
1276
16 676
18 867

50

8000
12 500
20 200






0


2724.5
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Fig. 2.'LVWULEXWLRQRIWKHSURSRUWLRQRIKRXVHKROGLQFRPHIURPVHOIHPSOR\PHQWZLWKLQWKHVDPSOH
DPRQJKRXVHKROGVZLWKSRVLWLYHLQFRPHIURPVHOIHPSOR\PHQWN  

because the most important element within them is the least-variable part of income, i.e., pensions, scholarships, etc. The variation in wages is greater than for
income from self-employment, but the relative variation, or the ratio of the standard deviation to the mean value, is higher for income from self-employment
FRPSDUHGZLWK 7KLVHPSLULFDOIDFWPHDQVZHGRQRWKDYHWRUHMHFW
the hypothesis that income from self-employment is more volatile, allowing us
WRFDUU\RXWWKHGHFRPSRVLWLRQE\3LVVDULGHVDQG:HEHU  7KLVGHFRPSRsition is based on the hypothesis that wages are stated correctly, while income
from self-employment is under-reported. According to this model, the residual
error in the income equation should be highest for the self-employed and can
be used to estimate a parameter that would be used to adjust income from selfemployment.
$VHSDUDWHWDVNLVWKHFODVVL¿FDWLRQRIKRXVHKROGV GLYLVLRQLQWRVHOIHPSOR\HG
and others) which can be solved by studying the proportion of income from selfemployment out of total household income. Fig. 2 shows that the distribution of
this proportion is asymmetrical: a large portion of households receive either zero
or a small fraction of their total income from self-employment. The histogram
LGHQWL¿HVWKHVKDUHWKUHVKROGYDOXHLWLV 3LVVDULGHVDQG:HEHUXVHG 
All households deriving more than 20% of their income from self-employment
will be categorized in the study as self-employed.
A noticeable spike in the distribution around a proportion of 1 indicates
the presence of a large group of households for which income from self-employment is their primary income.
7DEOHH[SORUHVWKHGLIIHUHQFHVDPRQJKRXVHKROGVLQGLFDWLQJWKHSUHVHQFHRU
ODFNRILQFRPHIURPVHOIHPSOR\PHQW7KHRI¿FLDOO\VHOIHPSOR\HGKDYHKLJKHU
incomes, on average, which are also more volatile. We have seen above that inFRPH IURP VHOIHPSOR\PHQW KDV D KLJKHU FRHI¿FLHQW RI YDULDWLRQ WKDQ LQFRPH
IURP ZDJHV +RZHYHU LW LV ZRUWK QRWLQJ WKDW LQVLGH WKHVHJPHQW RI RI¿FLDOO\
VHOIHPSOR\HGKRXVHKROGVLQFRPHIURPZDJHVKDVDKLJKHUFRHI¿FLHQWRIYDULation than income from self-employment. This fact, as well as an analysis of
the chart, indicates the heterogeneity of self-employed groups and the need to
divide households not into two groups (hired and self-employed), but into three:
self-employed, people with a low share of income from self-employment, and
people with zero income from self-employment.
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Table 3
'HVFULSWLYHVWDWLVWLFVWRGHFRPSRVHLQFRPHIRUKRXVHKROGVZLWKSRVLWLYHLQFRPHIURPVHOIHPSOR\PHQW
grouped by the proportion of income from self-employment out of total income (RUB).
Type of income

Average

Standard
error

Minimum
value

Maximum
value

Statistics for households reporting low income from self-employment (< 20%) ( N = 1947)
Total income
Wages
Other income
Income from self-employment
(estimate)








10 052.66


1000
0
0
0

276 500




6WDWLVWLFVIRUKRXVHKROGVUHSRUWLQJKLJKLQFRPHIURPVHOIHPSOR\PHQW   1 
Total income
Wages
Other income
Income from self-employment


14 866.87



50 014.41




1500
0
0
600


220 000
120 000


7KHPRGHO¶VODVWLPSRUWDQWDVVXPSWLRQUHTXLUHGWRHVWLPDWHWKHVKDGRZHFRQR
my factor is the lognormality of household income. This assumption has been veri¿HG EDVHG RQ HPSLULFDO GDWD XVLQJ WKH.ROPRJRURY6PLUQRY FULWHULRQ 7KHK\SRWKHVLVLVQRWUHMHFWHGDWDVLJQL¿FDQFHOHYHORIIRUWRWDOLQFRPHRUIRULQFRPH
from self-employment (the estimated probability of a Type I error is 14.7% for total
income and 1.4% for income from self-employment).
5.2. Descriptive statistics for the socio-demographic characteristics
of households
The choice of control variables (household characteristics) is an important
part of the technique for estimating the proportion of under-reported household
income that will be implemented in this study. Appendix Table A1 describes
WKHVDPSOLQJIUDPHZRUNIRUWKHFKDUDFWHULVWLFVRILQGLYLGXDOVFODVVL¿HGDFFRUGLQJ WR W\SH RI HPSOR\PHQW WRWDO LQGLYLGXDOV QRW UHODWHG WR WKHVHOIHPSOR\HG
individuals whose income from self-employment is less than 20% of their total
LQFRPHLQGLYLGXDOVZKRVHLQFRPHIURPVHOIHPSOR\PHQWLVPRUHWKDQRI
their income.
In this study, income from self-employment means all income from entrepreneurial activity, regardless of whether the employer is self-employed (working
for himself) or an individual entrepreneur who hires employees. (This paper uses
a slightly different principle for categorizing individuals as self-employed than
that used in Lukyanova (2012), where an individual is assigned to this group if
registered as an individual entrepreneur or the founder of a legal entity or if selfGHVFULEHGDVXQRI¿FLDOO\VHOIHPSOR\HG
3HRSOHTXDOL¿HGDVVNLOOHGODERULQFOXGHLQGLYLGXDOVZLWKLQ,6&2JURXSV±
lawyers or government employees, expert professionals of the highest category, skilled workers in agriculture, industry workers, or other skilled workers.
8QVNLOOHGZRUNHUVLQFOXGHUHVSRQGHQWVZLWKLQ,6&2JURXSV±PHGLXPVNLOOHG
specialists, clerks, services and trade employees, and unskilled workers. The basic education group includes those with a completed or incomplete secondary
education.
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To describe the resulting patterns, we will, for the sake of brevity, regard
the self-employed as individuals who earn more than 20% of their income from
self-employment.
We can conclude from Appendix Table A1 that the self-employed are more often single than married. They are more often engaged in unskilled labor, which is
true for heads of families as well as for regular members of the household. They
KDYHORZHUOHYHOVRIHGXFDWLRQZKHWKHUKLJKHU YV RUVHFRQGDU\YRFDWLRQDO YV DQGWKH\KDYHDKLJKHUOHYHORIVDWLVIDFWLRQ
ZLWK OLIH  YV   6HOIHPSOR\HG KRXVHKROGV KDYH D VLJQL¿FDQWO\
ODUJHUSURSRUWLRQRIVFKRROVWXGHQWV  DQGDVOLJKWO\ODUJHUSURSRUWLRQRI
FROOHJHVWXGHQWV  WKDQKRXVHKROGVZLWKQRLQFRPHIURPVHOIHPSOR\PHQW
(28.5% and 17.1%).
The self-employed want to get another job more often than hired employees
YV EXWWKH\GRQRWVWDWHWKDWWKH\KDYHDMREDWWKHPRPHQW
(which perhaps means they are concealing the shadow portion of their income, or
have no other paid sources of income). Financial opportunities and opportunities
WRLPSURYHOLYLQJFRQGLWLRQVWRWDNHDYDFDWLRQRUWRSD\IRUDFKLOG¶VHGXFDWLRQ
are no different for the self-employed from the average level of the full sample,
although these opportunities exceed the capacity of those who have a small portion of income from self-employment.
We can conclude that a number of selected characteristics of household members should be used in a regression analysis because they correct some structural
differences between households of the self-employed and of hired employees and
PD\DIIHFWDKRXVHKROG¶VLQWHQWLRQWRKLGHWKHLULQFRPH
 'HVFULSWLYHVWDWLVWLFVRIWKHHFRQRPLFFKDUDFWHULVWLFVRIKRXVHKROGV
$SSHQGL[7DEOH$VKRZVVRPHRIWKHFDWHJRULHVXVHGLQWKHPRGHORIYDULables and variables that can be used as instrumental: settlement type, real estate
ownership and the equipment in housing facilities, land ownership, the presence
of crops (including those for sale), the ownership of vehicles and machinery for
cultivating land, the possession of a computer and internet access, and the possession of other durable goods.
Based on descriptive statistics analysis, we can conclude that the self-emSOR\HGOLYHPRUHRIWHQLQUXUDODUHDV YVIRUWKHVXEVDPSOHRILQGLviduals with zero income from self-employment) than in towns (18.7% vs. 27.4%
for the sub-sample of individuals with zero income from self-employment). In
the regional centers, their number is roughly the same.
Regarding housing, the self-employed own a greater amount of total area and
residential area, with a large number of rooms, than those having no income
from self-employment or having a small income from it. They are less frequently
equipped with central water supply, central plumbing, hot water supply, sewer,
gas and telephone. They prefer satellite antennae to cable television. Less often
than other types of households, they have cottages, lawnmowers, a foreign-made
car with a GPS navigator, a washing machine and a microwave, but they more
often own trucks, motorcycles and tractors, and they sell their crops more often
(5.7% vs 2.2%, and 1.1% for the sub-sample of individuals with no income from
VHOIHPSOR\PHQW 'HVNWRSFRPSXWHUVDUHOHVVFRPPRQZLWKWKHVHOIHPSOR\HG
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while laptops are more common. Low-speed internet is more affordable for
the self-employed than broadband.
The statistics show that among the self-employed with a high proportion of
income from self-employment, there must be a substantial proportion of farmers
(farms).
5.4. Cost decomposition
7KH¿QDOVWHSRIWKHSUHOLPLQDU\GDWDVWXG\LVWRGHFRPSRVHFRVWVRQWKHEDVLV
of which we will build the variables for the equation model.
+RXVHKROGV UHSRUW LQIRUPDWLRQ RQ WKHQXPEHU RI SXUFKDVHG SURGXFWV WKHLU
prices, and overall expenses over the past seven days. Monthly household expenditures on food represent the sum of expenditures for all products, normalized to
DGD\SHULRG
According to the theory, household expenses can be divided into expenditures
for the purchase of durable goods and current consumer goods. Expenditures for
current consumer goods include food, clothing, and services. Spending on durable goods includes expenditures for purchasing household appliances.
Table 4 demonstrates that for households with positive income from self-employment, there is a high degree of heterogeneity in expenditures. All expenditures for the self-employed are higher for all categories than the average for
the entire sample (excluding expenditures on food) and are higher than expenditures by households with a low proportion of income from self-employment.
2QWKHRWKHUKDQGWRWDOLQFRPHIRUWKHVHOIHPSOR\HGLVDOVRVLJQL¿FDQWO\KLJKHU
(whereas the average household incomes from other parts of the sample are not
Table 4
'HVFULSWLYHVWDWLVWLFVIRUKRXVHKROGH[SHQGLWXUHVLQFOXGLQJWKHFRQVXPSWLRQRIKRXVHKROGSURGXFHGJRRGV 58% 
Entire
sample

Expenditures for meals at home, normalized to
GD\V
&RQVXPSWLRQRIKRPHSURGXFHGJRRGV
Expenditures for meals at home, normalized to
GD\VDGMXVWHGIRU
Expenditures for eating out, normalized to
GD\V
Estimated total expenditures for food
Estimated total expenditures for food,
adjusted for (*)
([SHQGLWXUHVIRUFORWKHVRYHUWKHSDVWGD\V
([SHQGLWXUHVIRUVHUYLFHVRYHUWKHSDVWGD\V
([SHQGLWXUHVIRUKHDOWKFDUHRYHUWKHSDVWGD\V
2WKHUH[SHQGLWXUHVRYHUWKHSDVWGD\V
Total current consumer expenditures on goods for
GD\V
Expenditures for durable goods, normalized to
GD\V
Total expenditures
Total income

No
income
IURPVH

Share of
revenue
from
VH

Share of
revenue
from
VH









458


445


520





1550

1718



1402




11 180
11 625

10 427






7248

2671
26 012

2486

2127
2765
26 502

2182
6641


24 202

2770

2247

27 877



6866
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VLJQL¿FDQWO\GLIIHUHQW 7KHTXHVWLRQIRUWKHFXUUHQWUHVHDUFKLVZKHWKHUWKHGLIferences in expenditures are attributable to stated income or whether there is
some portion unaccounted for that is part of the shadow economy.
+RXVHKROGFRQVXPSWLRQLQFOXGHVJRRGVSURGXFHGIRUDKRXVHKROG¶VRZQFRQsumption, and it is higher for self-employed households. This is more closely asVRFLDWHGZLWKWKHVLJQL¿FDQWQXPEHURIVHOIHPSOR\HGLQIDUPLQJKRXVHKROGVIRU
which this type of consumption is most characteristic, rather than concealed inFRPH&DVKH[SHQGLWXUHVRQIRRGIRUWKHVHOIHPSOR\HGKRXVHKROGVDQGWKHRWKers do not vary greatly.
6. Estimating the econometric model
Our approach involves estimating an equation of expeditures for an individual
good that depends on identifying household indicators, including income and
employment type (self-employed and others), to obtain an unbiased estimate of
the under-reported income parameter.
Food costs are often regarded in the literature as the most correctly presented
in the statistics. The model uses a log-linear form for the dependency of expenses
on income:
ln ChF = Z'h Į + ȕF ln Y h + ȖF DSE h + uhF

(14)

where h LV WKHQXPEHU RI KRXVHKROGV ChF LV IRRG H[SHQGLWXUHV Y h LV LQFRPH
Zh LGHQWL¿HVWKHKRXVHKROG¶VLQGLFDWRUVDSE h is a dummy variable that assumes
WKHYDOXH RI  IRU WKHVHOIHPSOR\HG DQG  RWKHUZLVH DQG uhF is random error,
independently and identically (normally) distributed with zero mean.
'XULQJWKHHYDOXDWLRQRIWKHPRGHOWKHYDULDEOHDSE h (which indicates the type
RIKRXVHKROG ZDVIRXQGWREHVLJQL¿FDQWDWWKHOHYHOEXWQHJDWLYHO\ 7DEOH 
This means that the self-employed spend less on food than other households,
ZKLFKGRHVQRWFRUUHVSRQGWRWKHPRGHO¶VDVVXPSWLRQVDQGPDNHVLWLPSRVVLEOH
to estimate the size of concealed income based on the food expenditure equation.
This is quite consistent with Suvorov (2008), indicating the unreliability of information households report on their expenditures for food, and a strong overstatement of declared expenses on a number of the most demanded products.
+RZHYHULWLVSRVVLEOHWRXVHWKHRWKHUKRXVHKROGH[SHQGLWXUHFDWHJRULHVWKDW
are reported, perhaps more appropriately, but expenditures must depend on overall household income rather than income structure (a condition necessary to corUHFWO\DVVHVVWKHH[SHQGLWXUHHTXDWLRQ 7KH¿UVWUHDVRQLVZK\H[SHQGLWXUHVIRU
durable goods are unsuitable. The second reason is why we cannot use expendiTable 5
&RPSDULVRQRIHVWLPDWHVRIH[SHQGLWXUHPRGHOVIRUFHUWDLQFDWHJRULHVRIJRRGV
&RHI¿FLHQW

Ȗ
ȕ

Model
Food expenditures
(Pissarides–Weber)

Food expenditures
(RLMS, 2012)

Spending on clothing
(RLMS, 2012)




–0.1815***





1RWH7KHOHYHORIVLJQL¿FDQFH 
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tures that include the cost of transportation and are linked to the place of work.
&ORWKLQJH[SHQGLWXUHVPHHWERWKFRQGLWLRQVVRWKH\FDQEHXVHGDVDQLQGLFDWRU
RIDKRXVHKROG¶VZHOOEHLQJ
Thus, it is advisable to turn to the assessment of the equation where the dependent variable is the logarithm of spending on clothes for adults and children over
WKHSDVWGD\V WKHVFDOHRIWKHYDULDEOHLVQRWLPSRUWDQWDVORQJDVWKHORJDrithm is used).
ln ChCl = Z'h Į + ȕCl ln Y h + ȖCl DSE h + uhCl

(15)

7KHVSHQGLQJ RQ FORWKLQJ PRGHO SURGXFHV D VLJQL¿FDQW FRHI¿FLHQW VKRZLQJ
an excess of expenditures by the self-employed compared with other groups in
the sample. Table 5 shows the correlation between the model estimates of expenditures on food and clothing in this study and those estimates obtained by Pissarides
DQG:HEHU  ZKHQPRGHOLQJIRRGH[SHQGLWXUHV'LIIHUHQFHVLQHVWLPDWHVRI
the ȕFRHI¿FLHQWDUHGXHWRERWKWKHFKRLFHRIDGLIIHUHQWH[SHQGLWXUHVFDWHJRU\
and to differences in the standard of living for the Russian and British households
described in Pissarides and Weber. The negative estimate of the ȖFRHI¿FLHQWLQ
WKHPRGHO RI IRRG H[SHQGLWXUHV IRU 5XVVLDQ KRXVHKROGV VKRZV WKDW WKHPRGHO¶V
assumption of correctness for the declared food expenditures was incorrect for
5XVVLDQKRXVHKROGV+RZHYHUWKHPRGHORIFORWKLQJH[SHQGLWXUHVDOORZVDPHDQingful estimate of the Ȗ parameter that is nearly identical to Pissarides and Weber's.
This model will be used as the basis for calculating the proportion of household income and researching the hidden dependencies of this value on the houseKROG¶VVRFLRHFRQRPLFDQGGHPRJUDSKLFFKDUDFWHULVWLFV
It should be noted that the income value in equation (15) is correlated with
an error because external shocks simultaneously affect household expenditures
and income. Therefore, the income variable is endogenous in the cost model and
needs instrumentation. (Another reason for the endogeneity of the income variable, as previously mentioned, is its measurement errors). As identifying instruments, XhZHXVHGWKHLQGLFDWRUVRIDKRXVHKROG¶VSRVVHVVLRQRIH[SHQVLYHGXrables and expensive foreign-made cars. The set of instruments turns out to be
radically different from that used by Pissarides and Weber. The instruments are
strong and exogenous and the details are listed in Appendix Table A2. (The corUHFWQHVV RI WKH LQVWUXPHQWV ZDV YDOLGDWHG E\ WKH+DQVHQ WHVW WKHUHOHYDQFH RI
the tools was validated by the Yogo test).
Another methodological feature of this research is the use of random effects in
WKHH[SHQGLWXUHPRGHORQDFRQVWDQWDQGDFRHI¿FLHQWRIȖ:
ln ChCl = Į0 + Į0i + Zjh Įj + ȕCl ln Y h + ( ȖCl + ȖCli ) DSE h + uhCl

(16)

The i index means either the number of the income group to which a household
belongs or the number of the group that corresponds to the size of the locality, or it
means the number of the group corresponding to the administrative status of the locality where the household resides. Random effects for groups Į0i ~ iid (0, ıĮ20 ) and
ȖCli ~ iid (0, ıȖ2 ) are assumed to be uncorrelated among themselves and between
groups. The use of this set of instruments enables us to estimate the model across
WKHHQWLUH VDPSOH DQG LW SURYLGHV D QXPEHU RI REVHUYDWLRQV VXI¿FLHQW WR REWDLQ
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adequate estimates. This approach also improves the possibility of cross-group expenditure heterogeneity and the heterogeneity of the distribution of self-employed
households between the groups, which ensures the consistency of estimates.
Table 6 contains estimates of the elasticity of expenditures on clothing by income ȕ for certain household categories and estimates of the ȖFRHI¿FLHQWLQGLFDWing, after multiplying by 100, the percentage by which self-employed expenditures exceed expenditures by other households, all other things being equal.
Table 6 shows that in terms of the settlement size, expenditures by the selfemployed for clothing are higher than the expenditures of hired employees in
metropolitan areas by approximately 15%, while in million-plus cities, small
FLWLHVDQGXUEDQW\SHYLOODJHVWKH\DUHDSSUR[LPDWHO\KLJKHUDQGLQYLOODJes, expenses for the self-employed are higher than those of hired employees by
approximately 5%. In terms of the administrative status of settlements, expenditures on clothing by the self-employed in regional centers also exceed expenditures by hired workers by 15%, while for all other types of settlement statuses,
the excess is approximately 5–6%, and there are no large differences in the exFHVV7KLVJUHDWO\DIIHFWVWKHVSHFL¿FVW\OHRIFORWKLQJFRQVXPSWLRQDQGWKHSULFH
range available at different types of settlements. Regarding income groups, poor
self-employed households spend 20% more on clothing than other poor households, which is approximately 4 times greater than the differences between
the self-employed and other households from the middle group, and about twice
DVPXFKDVIRUWKHDIÀXHQWKRXVHKROGVDOORWKHUWKLQJVEHLQJHTXDO
These results suggest that differences in the consumption of clothing by
the self-employed and other households do exist and vary considerably across income and settlement groups. This allows us to assess the proportion of concealed
income within the selected subgroups.
The next step to estimate the proportion of concealed income requires an evaluation of residual income dispersions for the self-employed and other households
Table 6
Estimates of ȕ and Ȗ.
Parameter
estimate

Ȗ
ȕ
Parameter
estimate

Ȗ
ȕ
Parameter
estimate

Ȗ
ȕ

Size of the locality
Less than
100,000
people

From 100,001
to 400,000
people

From 400,001
to 1,000,000
people

From 1,000,000
to 10,000,000
people

Over
10,000,000
people

0.0515





0.1258





0.1508


$ORFDOLW\¶VDGPLQLVWUDWLYHVWDWXV
9LOODJH

Urban-type
village

&LW\

Regional
center

0.0561


0.0621


0.0601


0.1425


< 0.5 of
median income

0.5–1.5 of
median income

> 1.5 of
median income










Income group
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on auxiliary regressions of the income logarithm against the household characteristics vector Zi and a set of tools Xi and the subsequent calculation of lower and
upper limits for the under-reported income parameter k (according to expressions
 DQG  
The estimate of the under-reported income share is based on interval estimates
of k as follows:
Shadow_Share =

Į,se (k – 1)
Į,se + (1 – Į) Iother

(17)

where k is the value of the under-reported income parameter (the higher the value,
WKHJUHDWHUWKHQHHGWRDGMXVWWKHKRXVHKROGLQFRPHWRPHHWWKH³WUXH´OHYHO Į is
the share of self-employed households in the sample relative to the total number of households (the higher the percentage, the more households escape to
WKHVKDGRZHFRQRP\ Ise is the average income for the self-employed (the more
HDUQHGE\WKHVHOIHPSOR\HGWKHJUHDWHUWKHDPRXQWRIDGMXVWHGLQFRPH Iother is
WKHDYHUDJHLQFRPHRIRWKHUKRXVHKROGV QRWVHOIHPSOR\HG  +HUHDVLQWKHSDVW
the self-employed include those and only those households that obtain more than
20% of their total income from self-employment.)
From the above expression, it follows that, in the event of equal incomes between the self-employed and other households, the share of the concealed income will be proportional to the share of the self-employed within the sample.
The higher the income of the self-employed compared to other household income, the higher the estimate.
Table 7 shows the results of estimating the under-reported income parameter
and the proportion of income concealed across the analyzed sample of households.
The median income for self-employed households exceeds the median income of
WKHVDPSOHE\2WKHUKRXVHKROGVDUHEHORZWKHVDPSOHDYHUDJHE\
On average, the proportion of income concealed is 5% of common household
LQFRPH3LVVDULGHVDQG:HEHU¶VHVWLPDWHVIRU%ULWLVKKRXVHKROGVLQZHUH
5.5%, but the essential difference is that their sample was more related to the general population, and their analysis demonstrated that, on average, the share of
WKHVKDGRZHFRQRP\DFFRXQWVIRURI*'3LQWKH8.:HFDQQRWH[WUDSRlate the sample estimates to the general population in this study, but we can try
to extrapolate, subject to the interval distributions of per capita income based on
Rosstat data and the RLMS sample for 2012, as described in Fig. 1 (details of
the calculations are shown in Appendix Table A7).
Table 7
Interval estimate of concealed income share.
The sample size
Number of self-employed
Percentage of self-employed
Average total income (RUB)
Average total income of the self-employed (RUB)
Average total income of others (RUB)
Lower limit of the under-reported income parameter
Upper limit of the under-reported income parameter
Lower limit of the proportion of concealed income
Upper limit of the proportion of concealed income


660
0.150



1.240

0.040
0.060
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Fig. 3. Extrapolation of under-reported income share to the distribution of the general population by
the income in the interval estimates based on per capita income and the distributions of
per capita income (RUB thousand).
6RXUFH RLMS data for 2012, and the household budget survey data from Rosstat, adjusted for balance of
income and expenditure indicators for the population during the same period.

)LJGHPRQVWUDWHVWKDWLQWKHODVW¿YHLQWHUYDOVRISHUFDSLWDLQFRPHWKH5/06
sample includes, on average, only 20% of the households from the corresponding income groups within the general population, so the extrapolation produces very rough estimates. Averaging across the extrapolated general population
\LHOGVORZHUDQGXSSHUOLPLWVRIFRQFHDOHGLQFRPHRIDQGUHVSHFWLYHO\
These results fall within the range of estimates of the scale of the shadow econRP\LQ5XVVLDLQJLYHQE\5RVVWDWEDVHGRQ61$  DQGWKH¿QGLQJV
RILQGLYLGXDOH[SHUWV ± IRUWKHVDPHSHULRG 7DEOH +RZHYHUWKH\DUH
KDOI DV KLJK DV WKH:RUOG %DQN¶V HVWLPDWHV IRU    VKRZQ LQ7DEOH 
The differences might be explained by the fact that this study does not take into
account the contribution of the shadow economy within the criminal sector.
Fig. 4 demonstrates the interval estimates of the share of concealed income,
grouped by sub-samples of the RLMS sample for 2012. More detailed information on the calculation results is provided in Appendix Tables A4–A6.
$VWXG\RIWKHVFKHGXOHVVKRZVWKDW+\SRWKHVLV in rural and regional centers,
the share of concealed income is higher than in urban-type and secondary cities)
does not contradict the data of the study (Fig. 4a). Further analysis shows that
the descriptive statistics for the sample proportion are essential to farms, which, if
they are not required to receive subsidies for development, avoid disclosing their
economic activity. This produces a spike on the left end of the graph. With regard
to the proportion of concealed income, there is a surge on the right end in regional
FHQWHUV+HUHZHQHHGWREHFDUHIXOGUDZLQJFRQFOXVLRQVEHFDXVHUHJLRQDOFHQWHUV
are very heterogeneous in size and functions. This segment includes Moscow and
St. Petersburg, and perhaps their presence in the subsample of households from
regional centers leads to the high estimates of the share of concealed income.
If we look at the situation from a different angle, dividing the households by
VHWWOHPHQWVL]HLWDOOORRNVVOLJKWO\GLIIHUHQW )LJE 7KHUHIRUH+\SRWKHVLV in
small settlements and million-plus cities, the proportion of concealed income is
higher than in medium-sized towns and villages) is not completely consistent with
the results of the estimation. With the growth of settlements up to 1 million people,
the share of concealed income gradually grows to 10% of total household income.
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Fig. 4. Interval estimates of the proportion of concealed income based on (a) the administrative status of
the locality where the household resides and (b) the size of the settlement (in millions).

+RZHYHULQPLOOLRQSOXVFLWLHVLWVXGGHQO\IDOOVEHORZZKLOHLQPHWURSROLWDQ
DUHDV LW DJDLQ ULVHV DQG UHDFKHV LWV KLJKHVW PDUN DW  3HUKDSV WKHIDLOXUH RI
cities is associated with the bias and the small size of the household sample (42)
for this category. If we do not take into account these technical considerations, we
can assume that in such cities, unlike previous categories, opportunities do arise for
formal employment. At the same time, such attractive conditions for self-employment like those in metropolitan areas do not necessarily arise, and active representatives of the population of these cities who strive for self-employment — not
out of a need for physical survival, but with a view to achieving a high standard of
living — migrate to metropolitan areas. This is supported by the smaller proportion
of the self-employed (8%), which is half the size as in other categories.
Fig. 5 illustrates the estimates of the share of concealed income based on
the various household income groups formed in relation to the median household
income in the sample.
7KHUHVXOWV VXSSRUW +\SRWKHVLV  in the lower and upper income groups,
the proportion of concealed income is higher than in the middle  +RZHYHU LW
turns out that the poorest households hide nearly 1.5 times more income than in
WKHVXEVDPSOHRIWKHPRVWDIÀXHQWKRXVHKROGVZKHUHDVWKHSHUFHQWDJHRIVHOI
employed households is the same for all three subsamples. The number of obserYDWLRQVLQWKHVXEVDPSOHVLVVXI¿FLHQWO\ODUJH ! VRLWLVXQOLNHO\WKDWWKHUH
are any technical reasons to consider the estimates inadequate. Rather, we are
dealing here with essentially economic mechanisms. A lack of jobs and the need

Fig. 5. Interval estimate of the proportion of concealed income per household income group relative to
the median household income in the RLMS sample (med = RUB 27,160).
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WRFRPSHQVDWHIRUWKHFRVWVRILQÀDWLRQZKLFKDUHPXFKKLJKHUIRUSRRUKRXVHholds than for the wealthy (Ershov, Matitsin, 2012), force poor households to
KLGHPRUHRIWKHLULQFRPHWKDQRWKHUKRXVHKROGFDWHJRULHVHYHQWKHDIÀXHQW
7. Conclusion
In this study, an attempt was made to estimate the proportion of income concealed by Russian households based on RLMS data for 2012. As a theoretical
framework for the study, we used a model proposed in Pissarides and Weber
 7KLVPRGHOGHVFULEHVWKHEHKDYLRURIFRQVXPHUKRXVHKROGVDFFRXQWLQJ
for concealed income on the one hand and the relationship between income and
consumption on the other. The model assumptions that food consumption by
self-employed households exceeds similar consumption by others and that food
expenditures are reported correctly are inconsistent for Russian households in
WKHVDPSOH+RZHYHUWKHFRVWRIFORWKLQJLVDQH[SHQGLWXUHFDWHJRU\IRUFXUUHQW
consumer goods that can help evaluate the proportion of concealed income.
Because revenues are measured with errors and because external shocks simultaneously affect income and expenses, income constitutes an endogenous regressor that requires instrumentation. Strong and exogenous instruments for income
in the clothing expenditure equation are indicators of the presence of expensive
durable goods and foreign-made cars in a given household. The resulting set of
LQVWUXPHQWVLVUDGLFDOO\GLIIHUHQWIURPWKHVHWXVHGLQ3LVVDULGHVDQG:HEHU  
For economical and adequate accounting of the heterogeneity of expenditures
in various income and settlement groups, we used a multilevel (hierarchical) simulation technique not previously used in similar studies. (We introduced random
JURXSHIIHFWVLQWRWKHPRGHORQWKHFRQVWDQWDQGDFRHI¿FLHQWZLWKDYDULDEOHLQdicating whether the household is self-employed).
,Q WKHLUIXQGDPHQWDO VWXG\ 3LVVDULGHV DQG :HEHU   ZHUH LQWHUHVWHG LQ
a comparative analysis of the share of concealed income between white-collar
and blue-collar households. In this study, it appeared more relevant to analyze
the change in the share of concealed income by income and settlement groups of
households, formed in relation to the median household income across the entire
sample and based on the size and administrative status of the settlement. We formulated three research hypotheses regarding the behavior trends of the proportion of concealed income depending on income, the size of the locality, and its
administrative status. The resulting estimates do not contradict the hypotheses that
WKHSURSRUWLRQRILQFRPHFRQFHDOHGLQWKHH[WUHPHFDWHJRULHV ³SRRU´DQG³ULFK´
KRXVHKROGVKRXVHKROGVLQUXUDODUHDVDQGUHJLRQDOFHQWHUV DUHKLJKHUWKDQDYHUDJH+RZHYHUWKHDVVXPSWLRQWKDWUHYHQXHVZLOOPRUHRIWHQEHFRQFHDOHGLQVPDOO
VHWWOHPHQWV ZDV QRW FRQ¿UPHG DV WKHVL]H RI VHWWOHPHQWV LQFUHDVHV WR  PLOOLRQ
people, the share of concealed income grows gradually to 10% of the total houseKROGLQFRPHLQPLOOLRQSOXVFLWLHVLWVXGGHQO\IDOOVEHORZDQGIRUPHWURSROLWDQDUHDVLWULVHVDJDLQDQGUHDFKHVDKLJKSRLQWDW
The estimated concealed incomes based on the RLMS sample, and extrapolated to the general population, were comparable to estimates by other experts
and researchers. Averaging the results obtained by extrapolation produces estimates of the lower and upper limits of the share of concealed income at 16% and
UHVSHFWLYHO\7KHVHUHVXOWVIDOOZLWKLQWKHLQWHUYDORIHVWLPDWHVRIWKHVFDOH
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of the shadow economy in Russia conducted in 2011 by Rosstat based on SNA
  DQG WKH¿QGLQJV RI LQGLYLGXDO H[SHUWV ±  IRU WKHVDPH SHULRG
KRZHYHU WKH\ DUH KDOI DV KLJK DV WKH:RUOG %DQN¶V HVWLPDWHV IRU   
The differences may be explained by the fact that this study does not take into
account the contribution of the criminal element to the shadow economy.
This paper has developed an approach to assessing the share of household income excluded from statistical observations, and it shows that, drawing on the results, we can get an idea of the size of the shadow economy in Russia, both in
general and with respect to certain social groups. The estimate associated with
FHUWDLQJURXSVFDQEHHVSHFLDOO\VLJQL¿FDQWEHFDXVHZKHQDQDO\]LQJWKHHIIHFWV
of pricing and tax policies, it could prove useful to understanding which types
of households are more likely to escape into the shadow. Such assessments can
clarify the extent to which escaping to the shadow will mitigate the excesses of
HFRQRPLFSROLFLHVIRUGLIIHUHQWSRSXODWLRQJURXSVDQGZLOOWKXVVHUYHDVD³VRFLDO
VKRFNDEVRUEHU´,WFDQDOVRLOOXPLQDWHWKHH[WHQWWRZKLFKWKHVKDGRZHFRQRP\
may also do harm to the pension system.
This approach may be more broadly used, as household income indicators are
applied to estimate the well-being of different social strata within the population
DQGWKHGHJUHHRIVWUDWL¿FDWLRQDPRQJWKHP$OVRLWLVLPSRUWDQWWRXQGHUVWDQG
how accounting for income measurement errors can change the view of the situation and affect the mechanisms for providing targeted social support.
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Appendix A
Table A1
'HVFULSWLYHVWDWLVWLFVIRUWKHVRFLRGHPRJUDSKLFFKDUDFWHULVWLFVRIKRXVHKROGPHPEHUV  
9DULDEOH

Entire
sample

No income Share of
IURPVH revenue
IURPVH
< 20%

Share of
revenue
IURPVH


Married members of the household
+RXVHKROGPHPEHUVHQJDJHGLQVNLOOHGODERU
Males heading households engaged in skilled labor
+RXVHKROGPHPEHUVZLWKVHFRQGDU\YRFDWLRQDOHGXFDWLRQ
Members of households with higher education
&KLOGUHQLQWKHKRXVHKROG
+RXVHKROGPHPEHUVVWDWLQJWKDWWKH\DUHIXOO\VDWLV¿HG
with their life
+RXVHKROGPHPEHUVZLVKLQJWR¿QGDQRWKHUMRE
Any member of the household with an additional job
7KHKRXVHKROG¶VDELOLW\WRLPSURYHLWVOLYLQJFRQGLWLRQV
7KHKRXVHKROG¶VDELOLW\WRVSHQGDKROLGD\ZLWKDOORI
the family members
+RXVHKROGDELOLW\WRSD\IRUWKHXQLYHUVLW\HGXFDWLRQRI
its members
School children
Any member of the household receiving higher education
+RXVHKROGVL]H QXPEHURISHUVRQV ²PHGLDQ
+RXVHKROGVL]H QXPEHURISHUVRQV ²DYHUDJH
Number of children in the household — median
Number of children per household — average

52.80
45.80

41.76


15.51









52.54
42.12




15.15

48.28




87.42
17.10


4.24
11.05
20.57


4.60

22.68




17.72




18.28





16.74




16.8
2
2.71
2
1.70

28.5
17.1
2

2
1.64


14.7
2

2
1.77




2.87
2
1.76

Table A2
/LVWRIVWDWLVWLFDOO\VLJQL¿FDQWH[SODQDWRU\DQGLQVWUXPHQWDOYDULDEOHVIRUUHJUHVVLRQPRGHOVRIH[SHQGLWXUHV
VWDWLVWLFDOO\VLJQL¿FDQWDWWKHOHYHORIVLJQL¿FDQFH 
List of regressors (Z )

List of tools (X )

The number of members in the household, number of children
Ability to pay for the education of the children
The presence of a rented housing, Size of living space
&URSVKDUYHVWHGIURPWKHODQG
:DVKLQJPDFKLQHFHOOSKRQHGLJLWDOFDPHUD'9'
computer, laptop, bicycle
The size of the settlement (for models by type groups)

The presence of foreign cars, dishwasher,
KLJKVSHHGLQWHUQHWSODVPD79
alternative housing,
The opportunity to spend holidays with
the whole family
+HDGRIKRXVHKROGSDUWLFLSDWLRQLQ
the economically active population
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Table A3
'HVFULSWLYHVWDWLVWLFVRIKRXVHKROGFKDUDFWHULVWLFVLQJHQHUDO  
9DULDEOH

Place of residence
9LOODJH
Urban-type settlement
&LW\
5HJLRQDO&HQWHU
Possession of real estate and housing facilities
Residence in partial ownership
+RXVLQJLVQRWLQSULYDWHRZQHUVKLS
Total area (sq.m.)
Living area (sq.m.)
Number of rooms
&HQWUDOKHDWLQJ
&HQWUDOZDWHUVXSSO\V\VWHP
+RWZDWHUVXSSO\
Sewer
Phone
Gas supply
Possession of a country house
Possession of another apartment
Possession of land
Ownership of land
Land lease
&URSVKDUYHVWHGIURPWKHODQG
Sale of harvested crops
Possession of technical equipment
Possession of a domestically-produced car
Possession of a foreign car
Possession of a truck
Possession of a motorcycle
Possession of a bicycle
Possession of a tractor
Possession of a lawn mower
Possession of a computer and internet access
Possession of a computer
Possession of a laptop
Low-speed internet access
Broadband internet access
Possession of other durable goods
Possession of electric oven
Possession of a refrigerator
Possession of a freezer
Possession of a washing machine
Possession of a microwave oven
Possession of a dishwasher
3RVVHVVLRQRIDFRORU79
3RVVHVVLRQRIDSODVPD79
Possession of a player
3RVVHVVLRQRID'9'SOD\HU
Possession of a digital camera
Possession of camcorder
3RVVHVVLRQRIDQ03SOD\HU
Possession of a GPS navigator
Possession of an air conditioner
Possession of a satellite antenna
3RVVHVVLRQRIFDEOH79

Entire
sample

No income
IURPVH

Share of
revenue from
VH

Share of
revenue from
VH

24.0
5.6

44.1

21.2

27.4
45.4

24.8
5.2
27.7




18.7
42.8


6.0



71.7
87.8
66.2


66.0

8.5


5.4



74.6
88.7
68.5
76.8


22.6
8.6



54.0


70.4
87.0
65.4


65.5
21.6



5.7
57.1

2.4

85.6
58.7


60.0



50.1

44.8
2.1




1.1

52.2

47.7
2.2



44.2
5.7

22.0
20.7


21.2
2.4
7.5

21.4



20.1
2.1
8.0



2.0



7.5

21.6
17.6




5.2

42.1

18.1


44.6

18.8



28.1












61.2
2.7
78.5

24.7
45.5

7.7
10.4
7.2
8.2
17.0


24.2

12.4




44.7

45.1

7.8
11.1
8.1
8.1
15.5


21.5
46.8
11.1
68.6


81.2
40.2



7.6
8.8
6.1
8.2
17.4



48.0
11.5

58.5

75.7




7.4
11.0
6.5


25.1
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Table A4
Interval estimate of the proportion of concealed income, depending on the size of the locality.
Model

Less than
100,000
people

From
100,001 to
400,000
people

From
400,001 to
1,000,000
people

From
More than
1,000,000 to 10 million
10,000,000
people
people

The sample size
Number of self-employed
Percentage of self-employed
Average total income (RUB)
Average total income of
self-employed (RUB)
Average total income of
others (RUB)
Grade k
Lower limit of estimate k
Upper limit of estimation k
Average proportion of
concealed income
Lower limit of the proportion of
concealed income
Upper limit of the proportion of
concealed income



0.17





0.14



700
118
0.17




42
0.08
44 772.72




0.16













1.16
1.11
1.21


1.40

1.46
0.06

1.42





1.26




1.47

0.11

0.02

0.05

0.07



0.10

0.04

0.07

0.10

0.04



Table A5
Interval estimate of the proportion of concealed income, depending on the administrative status of the locality.
Model

9LOODJH

Urban-type
settlement

&LW\

Regional
center

The sample size
Number of self-employed
Percentage of self-employed
Average total income (RUB)
Average total income of the self-employed (RUB)
Average total income of others (RUB)
Grade k
Lower limit of estimate k
Upper limit of estimation k
Average proportion of concealed income
Lower limit of the proportion of concealed income
Upper limit of the proportion of concealed income


215
0.22



1.17
1.11
1.24
0.04

0.06



0.14



1.20

1.27

0.02
0.04

1,146
121
0.11




1.12
1.26
0.02
0.01
0.02



0.15


48 276.05
1.51
1.42


0.08
0.11

Table A6
Interval estimate of the proportion of concealed income depending on the income group.
Model
The sample size
Number of self-employed
Percentage of self-employed
Average total income (RUB)
Average total income of the self-employed (RUB)
Average total income of others (RUB)
Grade k
Lower limit of estimate k
Upper limit of estimation k
Average proportion of concealed income
Lower limit of the proportion of concealed income
Upper limit of the proportion of concealed income

Median income
< 0.5

0.5—1.5

> 1.5

670

0.16



1.70
1.61
1.80
0.11
0.10




0.15



1.12
1.06

0.02
0.01



221
0.16





1.47
0.08
0.06


0.04
0.06

0.04
0.06


0.05


0.05

0.02



0.04

1.24




1.24











12.54

0.15

±

1.24




27 278.4

Estimate of the limit of the underreported income parameter
(RLMS)
lower
upper
Estimate of the limit of
the proportion of concealed
income (RLMS)
lower
upper
Estimate of the limit of
the proportion of concealed
income (extrapolation)
lower
upper



25 511.5

Average income of self-employed
households (RLMS) (RUB)
The median income of other
households (RLMS) (RUB)
Average household income (RLMS)
(RUB)

6.80
8.67
0.78
0.16

5.70
10.68

0.14

5–7

Rosstat (% of general population) (1)
RLMS (% of sample) (2)
  
The share of the self-employed in
the RLMS sample

<5

Per capita income (RUB thousand)

0.02
0.02


0.04

1.24








12.00

0.58
0.11

±

0.02



0.04

1.24








10.80
15.05
0.72
0.12

12–15


0.04


0.04

1.24




50 711.0



14.6
14.42
1.01
0.14

15–20

0.04
0.06


0.04

1.24




60 470.8

56 161.7

10.70
7.58
1.41


20–25

Table A7
Sample estimates of the limits of the proportion of concealed income and their extrapolation to the general population.

0.08
0.12

0.04
0.06

1.24








7.80


0.18

±

0.12
0.17

0.04
0.06

1.24








5.70
2.07
2.75
0.17

±
5.40
1.20
4.50


40–50

0.64
4.84


50–60

5.40
1.06

0.46

< 60

0.14
0.21

0.05
0.07

1.24



0.55

0.08
0.12

1.24


0.51
0.74

0.11
0.15

1.24


0.68



0.20

1.24


   

   

  182 457.1 

4.10


0.22

±
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