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Abstract

How extensive is the Turkish unofficial economy? An accurate answer to this question has
considerable practical significance for various aspects of economic policy — particularly
employment, fiscal and migration policies. Estimates based on macroeconomic data tend to
be too imprecise. We utilize the most up to date household income and expenditure surveys
to examine the extent of income underreporting among members of Turkey’s unofficial
economy. The Pissarides-Weber (1989) approach that we use, hypothesizes that survey data
would reflect income underreporting in the informal sector as “excess food consumption.”
Since it relies on “marginal propensity to consume food”, this method allows comparisons
across time and space, via Engel’s Law. Our results suggest that informal sector members
spend more than their formal sector counterparts with the same level of reported income.
Based on this information, we estimate the average size of the true informal sector income to
be about 1.25 times the reported one. This implies the Turkish disposable income is
(25%)*(83%) or about 21% larger than the official estimate based on reported magnitudes.
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1. Introduction

Turkey as an emerging economy has an informal sector, the magnitude of which is unknown.
Based on common sense, casual observation and anecdotal evidence, there is a consensus that
its size must be large (see the excellent survey by Ulgen and Ozturk (2006)). Essentially, a
large pool of people seeking work — the result of an ongoing rural to urban migration —
coupled with high taxes on employment gives rise to a large “unofficial or informal” sector
comprising all sorts of legitimate activities which are beyond the reach of the authorities'.
Added to this is the inadequacy of the audit/supervisory structure. For instance whereas the
number of tax auditors per 1000 inhabitant is 1.3 in France and 1.5 in England, the
comparable figure for Turkey is 0.6. In addition the number of labor inspectors for the whole
country of a population surpassing 70 million is (World Bank 2006). Thus, according to the
same source, almost 53% of the workforce is outside the social security system.

This problem exists in many other countries. For instance after the fall of communism, efforts
to develop market based tax systems in Eastern and Central Europe have faced difficulties of
a similar nature. The total sum of income taxes, social security and compulsory pension
contributions have resulted in high statutory marginal and average tax rates. When a certain
point is reached’, private sector firms and their employees collude to report a minimum salary
and the rest of the compensation is paid in cash without any record. Understandably, such
activity is more common in small and medium enterprises. In large companies whose shares
are publicly traded, such arrangements are hard to implement. Besim and Jenkins (2005)
provide further details. Another strategy is “home production” without any official reporting.
Larger firms engage in “putting out/outsourcing relationships” with such micro enterprises. In
Turkey they are known to be especially widespread in construction, textiles, catering and
consulting, Ulgen and Ozturk (2006).

However, the overall damage to the system goes well beyond the personal income tax realm.
Given the underreporting of labor costs, there will now be an overstatement of business
taxable income. To correct this problem firms must now make unrecorded cash sales. This
means domestic value-added taxes will also be underreported. Thus the end result of (very)
high marginal and average tax rates on employees is to destroy/distort the business income
and the domestic value added taxes in addition to the personal income tax system. This
phenomenon is not restricted to Central and Eastern Europe. It exists in Latin America as
well as in Turkey and other Middle Eastern-North African countries. For a macro oriented
discussion, see Henry and Springborg (2001, pp75-87) and Djankov et al (2002) for a
detailed and micro oriented overview. Al-Kawaz (1999) surveys the informal sector in a
number of Arab countries. From a national income accounting perspective, the net result is a
downward biased GDP figure.

2. Causes of Income Underreporting in Turkey.

High overall employment taxes, coupled with a low enforcement capacity — both a low
probability of detection and the inadequacy of penalties if detected — are the chief reasons
for firms to resort to unreported/unofficial activities. The World Bank’s already cited Labor
Market Study documents the weaknesses of the relevant supervisory structure. When it
comes to employment taxes themselves, according to OECD, Turkey has the highest tax
burden.

! Seyfettin Gursel: “Interview with Economics Minister Ali Babacan” in daily VATAN 01/12/2006.

? In microeconomic terms, when the marginal factor cost (inclusive of such taxes) of labor exceeds its marginal
product value, this point is reached.



As can be seen from Figure 1, the ratio of employment taxes to overall employee
compensation in Turkey is 43%. This compares with an OECD average of 26%. To
understand “the fatal attraction” of informality for employers, one should add to this direct
burden non-tax financial obligations such as social security contributions, health insurance
and environmental requirements. In the presence of a large pool of unemployed workers,
weak legal enforcement and competitive pressures from low-wage countries, many firms turn
to unofficial production.

Another issue that has to be confronted involves the trade-off between employment security
and employment level. In other words laws and regulations aimed at providing job security to
existing workers may lead to labor market inflexibilities and thus harm the economy’s job
creation capacity. To put it more bluntly, faced with high firing costs employers may prefer
to hire less in general or to hire less in the formal sector and more in the informal sector.
From this perspective Sapir (2005) distinguishes among two types of employment policies in
the EU: Nordic vs. Mediterranean. The first Scandinavian model with low job security but
high and flexible unemployment support gives the best results in terms of both performance
and employment levels. The second one, practiced in countries like Spain, Portugal or
Greece, provides high job security but low unemployment support. He argues that this policy
leads to low productivity and low employment.

As seen from Table 1, in terms of hiring and firing costs, Turkey resembles the
Mediterranean countries. For instance, next to Portugal it has the highest firing costs. But
unlike them Turkey is still undergoing urbanization, Dervis et al (2004). The presence of a
large pool of unskilled or semi-skilled rural migrants, combined with high employment costs
is giving rise to an unofficial economy. In addition Turkey’s high firing costs hamper job
creation. Faced with such high costs, employers prefer overtime work to new hiring. As a
result, in 2006 the Turkish industry with 52 hrs/week had the highest weekly working hours
among OECD members. The comparable EU-15 average was 38.5 hours and that for Korea
was 48 hours. In other words if the Korean figure were to prevail in Turkey, there would have
been 325,000 more jobs, World Bank (2006).

The compulsory minimum wage is another factor feeding informal employment. Figure 2
shows that minimum as a ratio to per capita GDP. Turkey had the highest relative minimum
wage compared to a wide variety of countries.

Another factor contributing to the rise of the informal sector involves bureaucratic hurdles
confronting new business creation. For Turkey, licensing procedures seem to need
improvement. Using figures from World Bank’s Doing Business Database (2006) the average
number of licensing procedures in low-average income countries is 18, whereas the
comparable figure for Turkey is 32.

Finally social consciousness in Turkey does not view informality and tax evasion as
reprehensible. This is due to a lack of transparency in public administration and the
concomitant lack of trust between state and civil society. According to the results of a field
study by Adaman et al (2001) “In Turkey the population’s trust in public institutions is very
low. There is widespread and high level of dissatisfaction about the level and quality of
public services...More than half of the interviewees complained about the services provided
by the traffic police, tax/fiscal personnel and customs officials.” Such attitudes imply a
psychological climate propitious to unofficial economic activity and the resulting tax evasion.



3. Previous Research

In their survey on measuring “the unofficial economy” Schneider and Enste (2000), discuss
three broad measurement categories: direct, indirect and model-based approaches. The first
approach utilizes direct evidence in the form of surveys or tax audits to estimate the size of
the informal sector. We do not know of any study applying this method to Turkish data.

The “indirect” methods use various economic indicators — such as the money stock,
employment level — or key physical indicators — such as electricity — to reach a conclusion
about the magnitude of the unofficial economy. Note that these are all macroeconomic
aggregates. As such they necessitate the use of time series data. There are various studies
applying one or another form of the “indirect” methods to Turkey. Due to data imperfections
and length requirements — with annual observations one would need at least 20 years — as
well as differing time periods, these methods come up with very divergent estimates about
the size of Turkey’s unofficial economy. For instance using the “money demand” method
Ogiing and Yilmaz (2000) report the “unofficial economy” to be between 0 and 46% of the
official GDP for 1960-1998. At the other extreme Ilgin (2002) uses “tax collections” and
1985 to 2001 data. He finds the informal sector to be between 26 to 184% of Gross Domestic
Product. Us’s (2004) estimate, based on electricity usage, ranges from 5 to 64% of GDP for
the years 1997-2003.

Model based methods give explicit consideration to the multiplicity of causes underlying the
unofficial sector. Thus they use multiple indicators to model these multiple causes, hence
their acronym: MIMIC. Using this approach, Schneider and Savagan (2005), estimate the size
of the informal sector to be around 31-35% for the 1999-2005 period.

The method pioneered by Pissarides and Weber (1989)’, to be explained fully in our next
section, falls in the indirect category. It essentially computes the marginal propensity to
consume food using cross section data’. It extracts information about the magnitude of the
informal sector by comparing the propensities of two or more groups. Arguably, it is
preferable to the other, more macroeconomically oriented indirect methods. Firstly, the time
series data used by the other methods cannot track year to year changes in the informal
sector’s magnitude. For the mature economies of Western Europe, North America and Japan-
Australia, the informal sector to GDP ratio can be taken to be stable. But for Latin America
and the Middle East, such stability cannot be taken for granted. Moreover, for reasons
discussed previously, the extent of informality in such countries is probably much greater
than in the developed world. Secondly, Engel’s Law provides a theoretical framework to
assess, independently albeit roughly, the accuracy of the estimates. This “Law” asserts that
food expenditure to income ratio — or the average propensity to consume food and by
implication the marginal one — falls as the income level rises. Therefore it implies the MPC
for food of a “rich” country-period to be below that of a “poor” country-period. In Section 6,
we will compare such estimates for a number of countries and show that our result passes this
plausibility test, see Table 5.

There are a number of studies applying the P&W method to estimate the size of the “black
economy” in various European countries. In addition to P&W (1989) which deals with the
UK, there are Johansson (2005) on Finland, Schuetze (2002) on Canada and Engstrom &
Holmlund (2006) on Sweden. It should be stressed all these papers focus on tax evasion by
“self-employed” people like the “proverbial plumber.” Thus although they report high levels
of income underreporting for this category, the overall size of the estimated “black economy”
tends to be small. This follows from the low share of the “self employed” in total

* Henceforth to be referred to as P&W.
* One single year is enough.



employment for these advanced industrial democracies. For instance P&W (1989) find
income underreporting by the self employed to be around 55%. Their GDP share being about
10%, this translates into a “black economy” of about 5.5% for the UK. Following a similar
reasoning, Johansson reports the comparable figure for Finland to be about 2.5% of GDP. In
countries like Turkey where tax evasion is not restricted to the “self-employed”, far greater
magnitudes are involved. We now turn to this task.

4. Methodology
Three assumptions underlie P&W’s (1989) expenditure based estimation approach. They are:

1) All groups in the population report expenditure on some items (especially food) accurately.
2) The reporting of income by some groups in the population is accurate. 3) All groups in the
population have the same expenditure pattern for some items (like food).

Income underreporting is then modeled as follows: C; represents food expenditure for
household i on reported disposable income Y;i’. Z; is a vector of household characteristics
including the intercept. By assumption, every household reports C; correctly. In this
application Y;’ is correctly reported by people working in the “official/formal” economys. Let
Y; stand for the “actual income” of household i. It follows that Y; = Y,’ for members of the
formal sector. For those in the unofficial economy one has:

EqI: Y; =k Yy, where k; >=1.

Here k; is a random variable showing the extent of underreporting by household i. A bigger
value indicates greater underreporting. For food expenditures, there is a “consumption
function”,

EqII: InC;=a Z; + B In Y’ + &. Here a is the parameter vector for household characteristics,

B measures the “marginal propensity to consume food” and g; is white noise. Y;¥ is the
income measure that is valid for consumption decisions which is taken to be less volatile than
disposable income Y;’. P&W call this measure “permanent income”, without implying the
conformity of Eq. II to the permanent income hypothesis.

Actual and permanent incomes are related as follows:
Eq III: Y; = p;Y® where p; is a random variable measuring the impact of aggregate shocks.

Thus during “good”( “bad”) periods its mean will be above (“below”) unity. P&W assume
that mean to be the same for both groups. However its variance is taken to be larger for
members of the informal sector.

I and III together allow relating permanent income (Y;’) to reported disposable income (Y;’):
Eq.IV: In Y =In Yy — In p; + In k;. Substituting I'V into II yields:

Eq V: InC;=0aZ; + BInY; - Blnp; + Blnk; + &;.

We can now run the following regression:

Eq VI: InC; = aZ; + BInY;” + vy INF; + 1. Here INF; is a binary variable equaling 1 when
household i is in the informal sector and 0 otherwise. The intercept is subsumed under Z;.

Keeping in mind our assumptions about p; and k; , namely the mean of p; is the same for both
groups, k; is nonrandom and equals 1 for every member of the formal sector whereas k; >=1
and is random for informal sector members, it can be seen that a rough estimate of income
underreporting is given by /B or

> In the original P&W (1989) paper, wage-salary receiving employees (as distinct from the self-employed) are
assumed to report accurately.



Eq VII: In k;. = v/B, see Figure 3°. For instance if y = 0.15 and B = 0.75, their ratio equals
0.2. This means individuals working unofficially underreport their income by 20%.
Alternatively, “average” underreporting can be expressed as K= exp(y/p). Multiplying the
reported disposable income by k, will give the true or actual disposable income. In this case
K equals 1.221.

In Figure 3, InC* stands for the same accurately reported food expenditure level for two
households, one formal the other informal. B gives the slope of both Engel curves whereas y
measures their vertical distance. Using a bit of trigonometry, we can see that their ratio (or In
k;.) measures the horizontal distance between the two log income levels or the amount of
underreporting . Of course this holds as a first approximation because it neglects the random
nature of p; and ki which makes OLS estimation problematic. To solve this problem P&W
assume these two to be log-normally distributed, and write them as deviations from their
means. In p; = p, +v; and Ink; = p + vi , where v; and v; have zero means and constant
variances 6,° and o,” within each group. Making the necessary replacements in Eq. IV and
plugging it into II leads to

Eq. VIII: InC; = oZ; + BInY;" — B(pp - ) — P(vi - vi) + &

A comparison of equations V and VIII shows that not only the intercept but also the error
terms will be different for the two groups. Also informal group members will have larger
error variances.

We need to estimate the “average” amount of underreporting or K. Using the log-normality
assumption, P&W show that K can be expressed as:

EqIX: InK= w +% oy where oyng” stands for the variance of k; and INF refers to the
informal sector members.

Using the normalized forms of p; and ki P&W argue that y = B{ j + % (6yine - Ovr~)} Where
ov stands for the variance of p; for formal sector members. Plugging this expression in
VIII results in:

Eq.X:InK=v9/PB + % (GyLnF" - OviNg" T Ov°)

Of course no data on p; and k; is available. Hence one cannot use this last equation to measure
K. Instead P&W develop the following procedure to obtain upper and lower bounds on In K.
One fits an income equation to get estimates for the income variance of errors for formal
(oyr) and informal (oye’) sector members separately. Using some simplifying assumptions
they then derive the two bounds as:

Eq.XI: InK=v/B - % (oywe - oye~ ), lower bound.
Eq. XII: InK=7/p +% (oymr - Oyr ), upper bound.

5. Data

We used data from the Household Budget Survey (Hanehalk: Biitce Anketi) for 2004 and
2005. Every year the Turkish Statistical Institute (TUIK, http://www.tuik.gov.tr) surveys
8600’ randomly selected households. The survey lasts one year and covers the whole country.
Interviewees record each expenditure item for one month. They are asked to itemize their
income (both cash and in kind) from every source (labor and non-labor). In addition the
questionnaire contains numerous questions regarding household members’ employment and

% Note that the two Engel Curves should emanate from the vertical axis, with the intercepts representing the
impact of every factor except income.

" Due to coding errors etc. the actual numbers are slightly less.



social security status, workplace characteristics. There are also questions covering marital
and educational status as well as type of dwelling and the like. The results are used to
estimate the distribution of disposable income among individuals and households. Another
aim is to track the composition of household expenditures and its evolution through time. The
results and other relevant information, such as sampling methodology — two stage clustered
sampling — the questionnaires and all other pertinent material are available for a modest fee.

Following our previous discussion we can broadly define two types of informality: income
underreporting in “registered/recorded” activities and ‘“home production/moonlighting.”
Typically, the income producing activities in this second category are not reported to® or
recorded by the tax authorities. In terms of our data we associate the first category with those
cases where the household head works in an enterprise employing less than 50 workers’.
Households headed by individuals who report no workplace are identified as “home
producers.” Table 2 gives summary information on these points for both 2004 and 2005.

Since our sample is representative of the whole country, each observation comes with a
weight expressing the number of households it represents. The sum of the weights gives the
total number of households in the country, for instancel7.1 million in 2004. Multiplying a
given year’s number of households figure with its average size, gives an estimate of the
country’s population for that year, 72.5 million for 2005. It can be seen that more than 5
million households (roughly 30% of the total during both years), are headed by individuals
who report “no workplace”. In assessing this rather high figure the following institutional
quirk has to be kept in mind: up until 2002, the retirement age (in the formal sector) was 39
for women and 42 for men. Understandably, such “retirees” continue to work informally but
hide it, in order not to lose their retirement benefits. Officially their number is about 2.2
million'. In addition, a sizable but falling number of such “no workplace” people dwell in
rural areas and can be taken to be engaged in small farming. The last two rows give their
breakup in terms of residential area''. Comparing them gives an idea about their relative
magnitudes. In 2004, roughly 27% of such (no workplace) households were urban dwellers;
the next year their share goes up to 74%. The corresponding rural figures and ratios decline
almost symmetrically. Even after allowing for sampling error, this reflects the considerable
extent of rural to urban migration".

We now turn our attention to the income levels these groups report. According to our survey
there are 17.1 million households in 2004. Of this figure, about 2.2 million are headed by
individuals working in large firms employing more than 50 people. For 2005, the
corresponding number is 2.4 million households. Based on the reasoning provided
previously, we assume they report their income accurately both to the tax authorities and
during the survey. Using the answers provided by the respondents, we calculate this
category’s share of reported disposable income as: 16.9% in 2004 and 17.3% in 2005. As
discussed in Sections 1 and 2, the rest of the population either does not turn in any income tax
information or practices underreporting. In other words around 83% of reported disposable
income represents the “informal economy.”

8 . . . .. .
Businesses are required to file an income tax form. Employees are not. Supervision is lax.

’In large (50+ workers) firms, according to TUIK (2005), only 6% of the workforce has no social security
coverage. This percentage rises to 62-73 % in micro (10 — employees) enterprises where the bulk of
employment takes place.

'%'15/2/2008 issue of Turkish daily Radikal page 15. Interview with Labor Minister Faruk Celik.
" TUIKs survey classifies an area with less than 20,000 inhabitants as rural.

" As pointed out by my discussant, the sampling error is large. For instance (after December 2007) TUIK
reestimated the population in 2005 to be 70 instead of 72.5 million.



P&W method assumes that this category also underreports its income when responding to the
expenditure survey, but reports its food spending accurately. We now present the results we
get using their methodology.

6. Estimation Results

Table 3 gives some sample statistics. Formal sector members report higher incomes than their
informal sector counterparts. Consistent with the P&W hypothesis informal sector people

have considerably higher income variance. Also a Kolmogorov-Smirnov test for log-
normality of income strongly supports the null hypothesis. Apart from these, formal sector
members seem to spend slightly more than their informal sector counterparts. They are also
younger and better educated. On the other hand homeownership is more prevalent among
informal sector members who tend to be older. These are all consistent with a priori
expectations and the previously mentioned institutional quirk involving the retirement age.

Table 4 displays the heteroskedasticity corrected f and y estimates obtained by instrumental
variables (IV) and ordinary least squares methods. The “marginal propensity to consume”
food estimate is around 0.72 for both years. The coefficient for the informal sector (INF)
dummy shows some small variation across the two years but averages around 0.15. Taking
the antilog of their ratio gives {exp(.15/.72)} a rough estimate of K to be 1.23. The reported
disposable income for the informal sector should be multiplied by this figure to get their
actual disposable income. Before computing the lower and upper bounds of this multiplier
using equations 11 and 12, we do a plausibility check of our MPC for food estimate. We
compare our 0.72 to those reported in the literature and check them against Engel’s Law. This
well-known “law” predicts that as income levels rise, the average (and therefore marginal)
propensity to consume food will fall. Table 5 displays the relevant magnitudes — in addition
to Turkey— for Canada, Finland, Sweden and UK. They are from Schuetze (2002), Johansson
(2005), Engstrom & Holmlund (2006) and Pissarides & Weber (1989) respectively The real
per capita GDP figures are from Penn World Tables. They are “constant” magnitudes which
are comparable across time and space. The numbers in parenthesis give the relevant years".

It can be seen that consistent with Engel’s Law, Turkey has the lowest income level and the
highest marginal propensity to consume food. This table provides some independent
confirmation that our finding is sensible.

Finally equations 11 and 12, together with the income variances, lead to the following lower
and upper bounds:

Lower Bound, 2004: (0.14/0.73 ) — %2 (0.762 — 0.677) = 0.150; Klow = exp(0.150) = 1.16
Upper Bound, 2004: (0.14/0.73 ) + ' (0.762 — 0.677) = 0.235; Kup = exp(0.235) = 1.26
The corresponding calculations for 2005 are:

Lower Bound, 2005: (0.162/0.725 ) — "2 (0.792 — 0.666) = 0.160; Klow = exp(0.160) = 1.17
Upper Bound, 2005: (0.162/0.725 ) + %2 (0.792 — 0.666) = 0.287; Kup = exp(0.287) = 1.33.

7. Summary

The P&W approach is based on two premises. Firstly, all segments of the population
correctly report their food expenditures when surveyed. Secondly, informal sector members
hide some/all their income, but members of the formal sector report their income accurately.
Using these assumptions and the model displayed in equations 1 through 12, we estimate
food expenditure equations for members of both sectors. Using the logic displayed in Figure

" Note that Penn World Table figures —which are comparable across time and space— stop at 2000.



3 and equations 11 and 12, we conclude that for 2005, reported informal sector income,
should be multiplied by about 1.25, to obtain actual income. From the Household Budget
Survey figures we know the share of total (reported) disposable income for this group to be
83%. It follows that according to our estimate, true disposable income is (0.25%0.83) about
21% larger than the reported one. The other most reliable estimate is 31 to 35% of GDP by
Schneider and Savasan (2005). Although smaller, ours is in the same order of magnitude. The
difference might be due to the “disposable” versus “gross domestic” distinction, as well as
the time periods involved.



Appendix:

We used the following variables ( * denotes element of household characteristics vector Z ;
** indicates instrument to estimate LNINC).

LNFOOD = natural log of food expenditures

INF = informal sector dummy equaling 1 for sector members
INDEP = dummy equaling 1 for independent business owners (*)
EDUC = years of schooling (*)

HHSIZE = number of household members (*)

ROOMS = number of rooms in the house (*)

CAR = dummy equaling 1 for car owners (*)

LNINC = natural log of reported disposable income

AGE = head of household’s age (**)

AGESQ = age squared (**)

GENDER = household head’s gender (**)

RENT = rent paid — imputed for homeowners. (**)

HOME = home ownership dummy 1 means owner (**)
URBAN = area dummy; 1 for urban dwellers. (**)

Estimation was performed using Stata 9.1’s ivreg2 procedure. We used the heteroskedasticity
corrected GMM method. Table 6 displays the full results.
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Figure 1: Burden of Employment Taxes in OECD Countries (2004)
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Source : OECD Taxing wages 2003-2004, February 2005

Figure 2: Minimum Wage to Per Capita GDP Ratio (2006)
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Figure 3: Engel Curves for Members of FORMAL and INFORMAL Sectors
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Table 1: Data on Employment Policy: Hiring & Firing (2006)

Country Hiring Difficulty Firing Difficulty Hiring Cost (% Monthly  Firing Cost (#of
Index Index Compensation) Weekly Wages)

OECD Average 33 32 26 39

Czech 33 30 35 22

France 67 40 47 32

Germany 33 40 19 69

Greece 44 50 31 69

Hungary 11 10 35 35

Italy 61 40 42 2

Japan 28 0 13 9

Mexico 33 40 24 74

Poland 0 40 21 13

Portugal 33 60 24 99

Spain 78 50 30 56

UK 11 10 11 22

USA 0 0 9 0

Turkey 56 30 22 95

Source: World Bank Doing Business

Table 2: Survey Summary (Weighted Numbers in Parenthesis)

2004 2005
. 8544 8559
Total # of households in the sample (17,100,000) (17,500,000
Average household size 4.141 4.147
I;I(;)usehold head’s workplace employs less than 3.583 3.626
People (7,399,562)  (7,571,758)
792 751
10024 (1,604,183)  (1,584,605)
406 375
251049 (842,133)  (715,565)
) 1,148 1,220
Household head’s workplace employs 50+ (2.203,892)  (2,374,951)
. . 2,615 2,587
No workplace information (5.046,768)  (5,302,142)
. . 2,049 546
No workplace information & Rural dwellers (3.667,883)  (1,360,220)
. . 566 2,041
No workplace information & Urban dwellers (1378.885)  (3.941.922)
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Table 3: Sample Statistics

2004 2005
Formal Informal Formal Informal
Number 1148 7396 1220 7339
Age 38.83 48.25 39.13 48.44
(7.66) (13.72) (7.93) (13.87)
Education in years 7.31 5.80 5.88 4.06
(2.96) (2.86) (2.63) (2.39)
. 4.05 4.16 4.11 4.15
Houschold Size (1.27) (2.12) (1.53) (2.12)
Homeowner 0.61 0.80 0.63 0.79
(0.48) (0.40) (0.48) (0.41)
InY (income) 16.89 16.54 17.06 16.7
(0.87) (0.95) (0.81) (0.98)
Ln C (food consumption) (102..7787) (1028743) (102 '7971) (1028%‘8)
I;)"lm"gomv'smlmov (K- 0.0182 0.0092 0.016 0.0075
(0.833) (0.557) (0.909) (0.794)

Test of normality for InY
Note: The numbers in parenthesis are the standard errors, except for the K-S statistics where they represent p-
values. A larger p-value favors the null of normality.

Table 4: f and y Estimates (t values in Parenthesis)

B Y Y/B K  ovine Ovi
1V 2004 0.730 0.140
(N=8541) ((43.87) (8.45) 0.192 1.16 0.762 0.677
1V 2005 0.725 0.162
(N=8550) (42.14) (9.70)

0223 125 0.792 0.666

OLS
2004 0.717 = 0147 505 123
(Negsa)) O513) (899

OLS

2005 0.710 = 0152514 194
(N-gsso) (9005)  (9:29)

Table S: Consistency with Engel’s Law

Turkey Canada UK Finland Sweden

MPC

food" 0720 0389 0253  0.249 0.246
(eriod) (2004 (1969-92)  (1982)  (1994-96) ~ (1999-2004)
Income 6,838 14,106 14412 18,789 23,661
(period)  (2000)  (1969)  (1982)  (1995) (2000)

'* When both IV and OLS estimates are reported, their average is used. The UK figure is the blue collar, white
collar average.

"* The author constrains B to be equal across the whole period. The pure 1969 estimate would have been higher.
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Table 6: IV and OLS Estimates (t Values in Parenthesis)

Dep. Var _ _
pep. Vo 2004 (N=8541) 2005 (N=8550)
v OLS v OLS
Constant 0582 0808 0736 0997
227) (668 (273  (1.66)
0730 0717 0725 0710
LNINC (43.87)  (95.13) (42.14)  (90.05)
NF 0.140 0147 0162  0.152
(845) (899  (9.70)  (9.29)
0179 -0.154 0127 -0.132
INDEP (-840)  (-756) (-6.12)  (-6.62)
0042 -0.041  -0.047  -0.045
EDUC (-1460) (-1677) (-15.85) (-18.46)
0064 0064 0065  .066
HHSIZE 21.06) (2134 (2122) (21.22)
0021 20025 027 -0.028
ROOMS (238)  (-3.00)  (-3.19)  (-3.40)
0056 -0.065  -0.105  -0.106
CAR (-3.86) (455  (-6.88)  (-1.58)
Constant 14.58 15.26
(128.58) (131.45)
021 0.036
AGE (5.07) (8.96)
20.00018 -0.00031
AGESQ (-4.57) -7.77)
20.176 20.186
GENDER (-6.31) (-6.03)
3.18¢-09 0.0027
RENT (30.06) (17.93)
0.136 0.080
HOME (6.24) (3.56)
0.330 20293
URBAN (16.00) (-11.78)
RA2 LNFOOD 0591 0592 0584  0.585
RA2 LNINC 0.370 0.355
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