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ABSTRACT
Getting the Measures of Trade Misinvoicing Right: Bilateral Panel Data Approach

Trade misinvoicing has been traditionally used as one of the measures of illicit capital flows. The issue
of capital flight has recently come to the centre of public attention due to increasing role of capital
flows not only from developing but also from developed economies to countries with favourable tax
environment. Yet, determinants of trade misinvoicing remain underinvestigated in the relevant litera-
ture. On top of that, we argue that traditional measures of capital flight based on trade misinvoicing
tend to be biased due to the insufficient treatment of transportation and insurance costs. In this paper
we construct large data set containing bilateral panel data on trade misinvoicing covering 194 coun-
tries over the period 2001-2015. This allows us to identify extent of misinvoicing practices at indivi-
dual country level while acknowledging differences between incentives to misinvoice on exporter’s
and importer’s part. We decompose the extent of misinvoicing into contributions of selected determi-
nants, such as transaction costs, measures of economic and financial development, trade openness and
tax policy variables.

KEYWORDS: trade misinvoicing, illicit capital flows

ABSTRAKT

MozZnosti korekcie odhadov falodnej fakturacie v zahraniénom obchode: Pristup s vyuZitim bila-
terélneho panelového odhadu

Problém falo3nej fakturacie v zahrani¢énom obchode sa tradi¢ne pouZziva pri odhadoch tniku nelegi-
timneho kapitalu. Problém takych Unikov kapitalu sa dostal aj do pozornosti SirSej verejnosti v dosledku
zvysujlcej sa Ulohy presunov kapitalu nielen z rozvijajucich sa, ale aj rozvinutych ekonomik, predovset-
kym do destinécii s vyhodnym dafiovym prostredim. Na druhe;j strane vSak analyza determinantov prob-
Iému falo3nej fakturécie zostava v teoretickej aj praktickej literatire malo pokrytd. Je mozné navyse
skonstatovat’, ze tradiéné odhady tnikov kapitalu prostrednictvom falo$nej fakturacie su skreslené v do-
sledku problému odhadu transakénych nakladov. Pomocou databazy zachytavajicej data bilateralnej
povahy medzi vykazujucimi exportérmi a importérmi v zahrani¢énom obchode pre 194 krajin za obdo-
bie 2001 — 2015 tento ¢lanok identifikuje rozsah problému falosnej fakturacie na urovni individualnych
krajin a zaroven odhaduje vplyv jednotlivych ekonomickych premennych na motivaciu zapéjat’ sa do
falosnej fakturacie. Vplyv vybranych premennych je uréeny pomocou bilateralneho panelového odhadu
s fixnymi efektmi. Pomocou vykonanej dekompozicie vplyvu jednotlivych premennych uréujeme pri-
spevok transakénych nakladov, ukazovatel'ov ekonomického a finanéného rozvoja, ako aj vybranych
inStitucionalnych premennych k rozsahu existujlcej falonej fakturacie na vzorke vybranych krajin.
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1 Introduction

Volume of illicit capital flows has been steadily increasing over the last decade bringing about
severe socio-economic consequences for countries affected (GFI (2017)). While historically be-
lieved that illicit capital flight targets predominantly low-income economies with unsufficient
quality of institutions, public trust and underdeveloped financial markets, recent financial cri-
sis has also drawn attention of policy makers in developed countries when searching to cover
dropout in fiscal revenues due to tax optimization purposes. Estimates of illicit capital flight
volumes are, however, highly imprecise and offer only very vague guidance for anyone interested
in estimating their impact on socio-economic development or conduct of economic policy, fiscal
included.

Trade misinvoicing traditionally represents one of the partial measures of illicit capital
flight accompanied by hot-flow approach (GFI| (2017)), sources-and-uses method from balance
of payments or other firm behaviour-based approaches (Johannesen and Pirttila (2016)). Trade
misinvoicing represents a method used to move capital in or out of country’s borders by misre-
porting a value of trade to custom offices (Spanjers and Foss| (2015)). Since highly individualized
firm’s micro data on individual export and import prices are rarely available for analytical pur-
poses, estimations of extent of trade misinvoicing on country level are based on aggregated trade
bilateral data. This approach was firstly introduced in seminal paper by Bhagwati| (1964) and
since then been widely applied to quantify amount of misreporting practices (e.g. Ajayi and
Ndikumana (2014), |(GFT (2017) or UNDP| (2011))).

Several issues are linked to estimating the illicit capital flight with misinvocing approach.
Firstly and most crucially, various studies (e.g. Kar and Spanjers| (2014)),|Ajayi and Ndikumana
(2014))) implicitly or explicitly rely on the assumption of no-invoicing (as defined in Hong and
Pak (2017))) in either all developed countries, or in one benchmark country, the US being the
usual example. However, Hong and Pak| (2017) shows that this assumption can not be accepted
once looking at the dispersion of bilateral misinvoicing ratios within the group of top 25 de-
veloped countries and across time. While not attributing the extent of misreporting practices
to any underlying cause, pure presence of mismatches in bilateral data for developed coun-
tries point to aggrevated issue of inaccurate estimates in most of relevant empirical literature.
Other flaws of this method, as listed in Johannesen and Pirttilal (2016), include inclusion of
statistical discrepancies due to different reporting standards on product-level (UNDP| (2011)),
or attributing the difference in export and import values to illicit motivations of firms rather
than to statistical ommissions and errors of custom or statistical offices.

Additionally, fixed assumption of transaction costs set at 10 per cent as per IMF stan-
dards is often explicitly used for deriving volume of illicit capital flows (GFI| (2017)). Contrary
to that, global estimates of costs of freight and insurance usually set lower threshold ranging
from 2 per cent (Gaulier et al. (2008))), 3 percent (Gaulier and Zignano| (2010)), 4 per cent
(Gehlhar| (1996)) up to 5-7 percent (Streicher and Stehrer| (2013), Timmer et al. (2012))).

Last but not least, empirical measure of capital flight through misreporting practices and

approximation of transaction costs in trade geography literature strongly overlapps but without



acknowledging their mutual interconnection. While measure employed by |GFI (2017)) derives
extent of capital flight from CIF/FOB ratio in mirror trade statistics net of time and space
invariant transaction costs, the trade gravity models (such as Bergstrand and Egger| (2010))
take CIF/FOB ratio as a full approximation of transaction costs without netting out extent
of possible misreporting practices. Hence, both streams of literature might benefit from the
existing overlap leading to more precise estimates of capital flight and transaction costs.

The main contribution of this paper is therefore threefold. We acknowledge overlap in
literature on capital flight and transaction costs and aim to empirically determine extent of
misreporting practices once accounting for transaction costs, level of financial development and
other relevant socio-economic factors. By modeling the transaction costs as dependable on dis-
tance, colonial links, trade agreements and development of financial sector we address common
critique of fixed markup for transaction costs in relevant literature (Nitsch (2015)). On top of
that we build an innovative bilatera panel data model to determine the extent of misreporting
practices that allows us to specifically control for individual country-specific characteristics at
exporter and importer side simultaneously. Thirdly, taking into account critique of no-invoicing
assumption our analysis treats both developed and developing countries a priori as equally
inclined to misreport once controlling for set of explanatory variables.

We conclude that increase in change in income taxes and customs is accompanied by an
increase in CIF/FOB ratio which is consistent with identification of trade misreporting with
illicit capital flows. Our model is more successful in explaining export misreporting than import
misreporting, one of the most important conclusions being that countries with bigger current
account deficits then to be more prone to export underinvoicing. On top of that, misreporting
determinants are relevant for explaning cross-country differences in CIF/FOB ratio on both
exporter’s and importer’s side. Our methodology and results might be further used to derive
a more precise estimate of capital flight net of transaction costs as well as to provide a tool to
deal with high unreliability of transaction costs estimates in trade geography literature.

The paper is structured as follows: Section 2 discusses the relevant literature. Section 3
introduces the bilateral panel data model and presents data. We provide the results in Section

4. Final Section concludes.



2 Related Literature

Seminal paper by Bhagwati (1964) is a first attempt to describe an issue of import underinvoicing
that is usually conducted by reporting nominally lower value of import than its real value as a
strategy to surpass severe import controls. On the other hand, overinvoicing of import serves
to supply foreign exchange to domestic economic actors in presence of harsh capital control.
Converesely, a firm interested in keeping foreign exchange abroad would underivoice export
values, while possible tax optimization purposes might stand behind the motivation to over-
invoice export values in country with competitively lower tax rates. Hence, different motivations
of economic actors might determine extent and direction of misreporting practices.

The misreporting practices might occur on both export and import side, simultaneously
or individually. Since one transaction is recorded by both sides, once by custom office of an
exporter and once by custom office of an importer, discrepancy in recorded values between both
offices net of costs of freight and insurance might be attributed to either statistical errors or
motivation of firms’ to willingly misdeclare invoice sums reported to offices. The mirror-trade
approach take advantage of this observation and use aggregate data on export and import from
IMF or UNCTAD database to derive extent of misreporting practices. Recent estimates of
misreporting practices for least developed countries amounts to 51 US bil. cummulatively for
2005-2008 period (UNDP|(2011)). Global financial integrity reports estimate cummulative flows
of illicit capital to 1750 US bil. over the 2005-2014 period for all developing countries (Spanjers
and Foss| (2015])). Out of total illicit capital flows, trade misreporting accounts for roughly 70
per cent on outflow sides (UNDP) (2011))) and 97 per cent on inflows side (GFI (2017)).

Standard literature focusing on traditional determinants of misreporting practices high-
lights role of high custom duties and other types of trade barriers (de Boyrie et al. (2007)),
Boyce and Ndkumana| (2001)), Beja et al. (2005])) or fears of expropriation of capital and lack of
trust in formal institutions (Schulze (1994))). Two recent empirical studies provide evidence on
determinants of misreporting practices. Buehn and Eichler| (2011) develops a small micro model
specifying incentintives to misinvoice on export and import side and use it to empirically test
effect of selected determinants on extent of misreporting practices for export and import side
separatly in panel fixed effect model setting. Black market premium and trade taxes (import
and export) belong to robustly statistically significant determinants explaining extent of misre-
porting practices in set of developed and developing countries (77 countries). Other variables,
such as real exchange rate, income taxes or punishment costs deliver only mixed results. [Pat-
naik et al.| (2012)) interprets misreporing practices as a way to capture de facto capital account
openness in countries with active capital controls policies. Using extended dataset consisting
of developed and developing countries (53 major economies) they find an evidence of prevailing
misreporting practices among developing countries but with decreasing trend among top indus-
trialized countries over the last 25 years. Different determinants were at play for export and
import misreporting. Import overinvoicing is mainly influenced by current account deficit, cus-
tom duties, and currency overvaluation, while export underinvoicing is predominantnly driven

by current, capital and trade account openness, political instability and external indebtedness.



Patnaik et al. (2012) also argue that different set of factors drive misreporting practices in
developed and industrialized countries.

From the different point of view, the CIF/FOB ratio might be used to approximate value
of transaction costs in determining relations among trade partners in standard gravity trade
models (e.g. Bergstrand and Egger (2010), Limao and Venables| (2001))). Yet, while high level
of inaccuracy in such approximation has been acknowledged (Hummels and Lugovskyy| (2006))),
and various studies attempted to calculate global estimates of transaction costs (e.g. |Gaulier
and Zignano (2010)), Gehlhar| (1996), [Streicher and Stehrer| (2013), |Timmer et al. (2012))) only
recently steps have been taken to analytically derive implicit transaction costs using economet-
rical tools (Gaulier et al. (2008), [Miao and Fortanier| (2017)). On top of that, studies remove
outliers to ensure unbiased estimates of transactions costs (e.g. |[Miao and Fortanier| (2017)))
or exclude ”incorrect” observations in form of negative CIF/FOB ratios (Gaulier et al.| (2008),
Gaulier and Zignano| (2010)). Even if plausible from statistical point of view, both techniques,
the exlusion of negative CIF /FOB ratios and outliers, remove a significant piece of information
plausibly related to occurence of misreporting activities. In order to net out effect of transaction
costs in calculation of misreporting practices, this branch of literature needs to be acknowledged
and incorporated into fimal estimations.

The misreporting practices evalued in this paper do not include all possible strategies
employed to transfer capital out or into an economy. Prominent example include shift of capital
among branches of multinational companies located in different domiciles through violation
of the arm’s length principle. This violation occurs as a difference between invoiced sum set
between two related parties at lower or higher price than its equivalent between non-related
parties prevalent on the market. Since both sides engaged in trade between related parties report
the same sum to their respective custom offices this transaction will not show up as a trade
misreporting even if viewed as a clear violation of good practices and standard code of conduct
in international trade and, on top of that, a way to optimize tax base across multinational

company’ subsidies.



3 Empirical Specification

In capital flight literature, values of exports and imports reported by country ¢ are compared
to values reported by its trade partners to estimate the extent of illicit capital flows. This
methodology is usually used for developing countries assuming that whereas adnvaced countries
report values of exports and imports truthfully, developing countries tend to. Illicit capital
flows via trade misreporting can occur in two ways:

(a) Country ¢ underreports volumes of exports to country j. For example, a portion
of amount is not paid by importer in country j to exporter in country i, but it is deposited
abroad on behalf of the exporter. This motivates comparison of volumes of trade reported by

two partners in the following form:

ED; = M;/(1+w) — X; (1)

where ED; stands for export discrepancy, X; is volume of exports from country ¢ to
country j reported by country 4, M; is volume reported as imports by the trade partner. Pa-
rameter w captures costs of freight and insurance which are typically assumed to be 10 per
cent.

Assuming that country j is advanced economy and reports volume of imports M; truth-
fully, positive values of ED; indicates underinvoicing practices by domestic exporters which can
be interpreted as evidence of illicit capital outflow.

(b) Country i overreports volumes of imports from country j. For example, a portion
of amount formally declared as payment for imported goods is deposited abroad in importer’s

name. Therefore, following trade volumes are compared:

ID; = M;/(1 +w)—X; (2)

where ID; stands for export discrepancy, M; is volume of imports to country ¢ from
country j reported by country 4, X; is volume reported as exports by the trade partner. Ana-
logically to the case (a), assuming that country j is advanced economy and X reflects true value
of trade, positive values of ID; indicates import overinvoincing which can be linked to illicit
capital outflow. In total, total illicit capital outflow from country i (ICOF;) can be estimated

as:

M; M;
ICOF;, =ED; +ID; = —2 — X; X, 3
! i+ 1D 1+w Z+1+w J (3)

Following the [Siranova and Tiruneh| (2015) the w in 3] might be further decomposed to
account for other factors creating discrepancies in mirror trade statistics by factor A. These
include role of re-export (Guo| (2009), |Cobham et al.| (2014)), existence of cross-country differ-
eences in threshold for recording international transactions and not harmonized trade custom
procedures, exchange rate fluctuations or pure statistical error. The misreporting practices will

therefore be decomposed as follows:
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ICOF, = ED; +ID; — — 9 x, 4 i
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The decomposition of w into real value of freight and transaction costs captured by p

—Xj (4)

and other factors, some of them possibly related to misreporting practices, included in X is of
utmost importance for more precise calculation of extent of capital flight.

Export discrepancies can also be expressed in relative terms, i.e.:

ED;

Analogically, the relative extent of misreporting practices on importer’s side is as follows:

edi

id; = — (6)

The CIF/FOB ratio expressed in logarithmic form is therefore composed from two parts,
including extent of misreporting as in [b| and transaction costs w on exporter’s side:
M.
In—L =ed; +w 7
Xi 1 < )
Similiar logic applies on importer’s side:

M; .
+ =iditw (8)

l
nXJ

3.1 Model

GFI (2017)) investigate trade between developing and advanced economies. Using above men-
tioned assumption that advanced economies report volumes of trade truthfully and assuming
w = 0.1, they estimate illicit capital flow from developing countries to advanced economies.
Subsequently, they estimate ed and id for all developing countries in their trade relations with
developed world and calculate total volume of illicit capital flight assuming that developing
countries tend to misreport volumes of trade with other developing countries at the same rate
as with advanced economies.

This approach suffers from several shortcomings:

(a) The assumption that transaction and insurance costs are always equal to 10 per cent
is very restrictive. It seems reasonable to assume that costs of freight and insurance depend on
distance between trading partners (but not necessarily linearly), on whether trading partners
reside on the same continent, on whether there are trade agreement between exporting and
importing countries and so on.

(b) Estimation of ed and id by (GFI| (2017)) explicitly assumes that there are no illicit
capital flows from advanced economies to developing world and that there are no illicit capital
flows between advanced economies. This is also very restrictive especially in view of the fact

that whereas for example Poland and Hungary are classified as ‘Developing Europe’, Slovakia,



Slovenia and Czech Republic are considered to be advanced economies. Therefore GSI method-
ology cannot be used to properly estimate capital flight in the region of Central and Eastern
Europe since it explicitly assumes that there are no illicit capital flows in certain countries in
the region.

To improve on GFI methodology we do not distinguish between developing countries and
advanced economies. Instead, we assume that discrepancy between volumes of trade reported
by exporter and importer always depends on three factors: (a) transaction costs, (b) exporter’s
tendency to misinvoice, (c¢) importer’s tendency to misinvoice.

Instead of assuming that transaction costs are constant, we assume that they depend on
economic distance between two countries. Both exporter’s (importer’s) tendency to misinvoice
depends on level of development, set of observed characteristics explained below and exporter’s
(importer’s) unobserved characterstics captured by fixed effect.

This motivates estimation of the following model using bilateral panel data:

tdisji = Po+ BDij + 6% X + M X +0f + v} +di + €15 (9)

where tdi; j; stands for ratio measuring discrepancy between value of trade reported by importer
j and value of trade reported by exporter i.
In particular:

tdi; j¢ = ln(trade%t) - ln(tradefjvt) (10)

where tmdefﬁ (trade%,t) stands for value reported by exporter (importer). Positive
values of tdi; ;, indicate export underinvoicing (import overinvoicing). Vector Dj ; is a vector
controlling for economic distance between trade partners which consists both of geographical
distance and economic variables controling for existence of trade agreements and former colonial
relationship. M¥ (M™) for vector of characteristics associated with exporting (importing)
country j, v¥ for exporting country’s fixed effect and v™ for importing country’s fixed effect.
Model@resembles model by Gaulier and Zignano| (2010) who also use bilateral panel data
to regress CIF/FOB ratio on set of geographical distance, GDP per capita and absolute value
of GDP to estimate transportation costs. However, whereas |Gaulier et al. (2008]) assume that
all variation in CIF/FOB ratio is driven by transaction costs, by including economic variables
and fixed effects for both exporter’s and importer’s tendency to misinvoice we are able to
isolate portion of CIF/FOB ratio caused by transaction costs and portion caused by trade
misinvoicing. |Miao and Fortanier| (2017) use similar approach to estimate transaction costs.
Instead of bilateral panel, they use four dimensional data adding fourth dimension corresponding
to different product types. In adition to geographical variables they include dummy variable
controlling for product type and trade partner. However, they do not control for economic
variables other than GDP per capita and they do not include fixed effects for both trading

partners.
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Estimation of effects of time-varying variables on dependent variable in this setting can
be potentially biased due to the correlation between fixed effects v¥ or vM and control variable
in question. Two possible possible solutions are in order. Firstly, random effect model with full
specification should deliver unbiased estimates but this approach is computationally not trivial
in the bilateral panel set-up. Instead, we opt to estimate second-stage regression where fixed
effects are regressed on average values of time-varying covariates during the period 2011-2015
(X lE and X j\/[ respectively) and list of other time-invariant explanatory variables (ZF and ZF
respectively). The second-stage estimation regressing exporting country’s fixed effects takes the

following form:

Ay )
UiE = BO""’?E-Xz’ —I—BE.ZF—FQ (11)

In the similar fashion, the second-stage regression for importing country’s fixed effects

is as follows:

v = Bo+nM.XJM+0M.ZJM+ej (12)

The residuals from the|11|and respectively, are treated as the true country-individual
fixed effects on importer’s and exporter’s side.

In order to derive contribution of individual covariate k that enters both first and second
stage regression to overall extent of misreporting on exporter’s side the following transformation

is used, with the US-type of economy taken as the benchmark:

’Yi),(k = (0F + nkE)(XzEk — X(])F:k) (13)

In the similar fashion, the contribution of individual covariate k that enters both first
and second stage regression to the extent of misreporting on importer’s side is calculated in the

folllwing way, with the US-type of economy taken as the benchmark:

Yok = @ +m )Xk — X0%) (14)

Contribution of time invariant covariates that enter only the second stage regression is

derived using associated regression coefficients from [L1] or respectively.

11



4 Data

The bilateral dataset is constructed using country-level data from the UNCTAD bilateral trade
statistics. The panel spans over 2001-2015 period and includes over 110 000 trade country-pairs.
The measure of export-underinvoicing is calculated according to [L0| for specification in logs.

The determinants of transaction costs and freight and insurance include measure of
distance and distance squared in line with Miao and Fortanier| (2017)) and |Gaulier et al.| (2008)).
Since the transaction costs are observed to be lower for sea transportation, the bilateral dummy
obtaining one in case of existence of sea connection is added (Miao and Fortanier| (2017))). Socio-
economic and cultural ties stemming from the shared colonial history that might positively
decrease transaction costs due to presence of transportation networks are captured by the time-
invariant colony dummy (Gaulier et al.| (2008)). Following the similar line of reasoning, effect
of membership in customs and free trade zones is controlled for by the time-varying dummy
variable compiled by |Dur et al.| (2014]).

Inclusion of GDP p.c. variable serves two purposes. Literature measuring transaction
costs widely uses GDP p.c as proxy variable assuming lower costs associated with improvement
in overall economic conditions, infrastructure predominantly (Limao and Venables (2001)). On
the other hand, level of economic development is expected to be negatively associated with
misreporting practices since the capital flight issue is generally presented as a phenomenon of
developing countries. In the similar fashion, level of financial development approximated by
domestic credit to GDP ratio from World Bank is expected to positively correlate with costs
of insurance as better access to financial intermediation and width of financial services tend
to decrease costs of such services. However, income from misreporting is often deposited in
countries known for their sofisticated financial sector services and high level of secrecy. Thus,
the financial development variable might indirectly serve as a control variable encapsulating
this type of incentives.

Second set of variables in [J] [11] and [12] include possible determinants of misreporting
practices as specified in relevant literature (Buehn and Eichler| (2011)), Patnaik et al. (2012)).
Effect of more stringent tax policies (Fisman and Wei| (2004)) and customs policies (de Boyrie
et al.| (2007), Boyce and Ndkumana| (2001) or Beja et al.| (2005)) is expected to positively
affect incentives to misreport in order to avoid paying these duties. Since illicit capital flight
is substantially driven by various insitutional factors in emitting economies, such as quality
of institutions, public trust (World Bank (2012))) or corruption level (Fisman and Wei (2007)),
Berger and Nitsch| (2008])), various measures of quality of socio-economic institutions from
World Bank database are taken into considerations. The list is further expanded by inclusion
of tax haven dummy based on European Commission and tax secrecy index as reported by Tax
Justice Network. In line with |Buehn and Eichler| (2011)) we control for trade openness as a
ratio of export and import to GDP that measures effective size of tradable sector potentially
offering higher number of opportunities to misreport. As argued in |Patnaik et al.| (2012), highly
indebted countries might face risk of capital expropriation aligned with future economic and

political instability that might prompt illicit capital outflows. Ratio of external debt on GDP is
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expected to be positively associated with higher volume of capital flight, especially on export’s
side as statistically confirmed in Patnaik et al.| (2012]).

Current account balance might serve as an indirect measure of de-facto capital account
openness in presence of strict capital controls. As argued in [Buehn and Eichler| (2011) persis-
tent current account deficits might be interpreted as a manifestation of economic instability as
perceived by capital-owners further inducing capital outflows.

Real interest rate differential, inflation rate and real exchange rate were also included in
preliminary regressions, but since they were found not to be statistically significant, they were

not used in the final model.

Table 1: Determinants of Trade Misreporting and Their Expected Impact

Importer Side  Exporter Side

Transaction Costs

Distance jointly positive  jointly positive
Sea transport jointly negative jointly negative
Colony jointly negative jointly negative
Common Language jointly negative jointly negative
Area positive no effect
Trade Aggrement negative no effect

Institutional Factors

Tax haven positive positive
Tax secrecy positive positive
Government effectiveness negative negative
Rule of Law negative negative
Control of Corruption negative negative
Customs positive no effect

Other Economic Factors

Income tax positive positive
Current account balance negative no effect
Trade openness positive no effect
External debt positive negative
Economic development (GDP p.c.) negative negative
Domestic credit-to-GDP positive negative

Based on the overview of relevant literature, the Table [1] summarizes expected impact of
selected determinants on on CIF/FOB ratio as expresssed in (10| while differentiating between
import and export side.

Naturally, CIF/FOB ratio is assumed to increase with economic distance measured by
combination of variables including geographic distance and existence of trade agreements and
common colonial history. Due to incentives to tax optimization, increase in tax burden is
expected to lead to higher values of CIF/FOB ratio. Furthermore, since high CIF/FOB ratio
indicates illicit capital flight, it is reasonable to assume higher values of CIF/FOB ratio when

trade with tax havens and countries with high level of tax secrecy is considered. We expect
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increase in level of economic development as well as quality of governance measured by indicators
of rule of law and control of corruption to be accompanied by lower CIF/FOB ratios. We do
not use any apriori assumption about effects of trade openness on trade misinvoicing. However,
since literature Buehn and Eichler| (2011) relates high current account deficits to de facto capital
openness, we expect negative relationship between CIF/FOB ratio and current account.

We provide the summary statistics in the Table[2land more detailed description of sources
in the Appendix. Due to the asymmetrical coverage of country pairs descriptive statistics are

provided across exporting and importing countries.

Table 2: Descriptive statistics of misreporting determinants

Variable Observations Mean Std. Dev.  Min Max
CIF/FOB ratio 112331 0.23 1.65 -15.55 15.88
Distance 112331 8.55 0.91 4.09 9.89
Distance*Sea 112331 2.47 3.69 0.00 9.36
Colony 112331 0.02 0.14 0.00 1.00
Trade agreements 112331 0.39 0.49 0.00 1.00
Ln(GDP p.c.) - Exporter 112331 9.57 1.02 6.82 11.80
Ln(GDP p.c.) - Importer 112331 9.52 1.04 6.82 11.80
Income Taxes - Exporter 112331 25.01 13.01 0.45 75.24
Income Taxes - Importer 112331 24.79 13.02 0.45 75.24
DC/GDP - Exporter 112331  69.74 49.58 0.19  312.15
DC/GDP - Importer 112331 67.96 49.36 0.19  312.15
Trade openness - Exporter 112331 95.02 60.14 21.85  439.66
Trade openness - Importer 112331 94.72 58.76 0.92  439.66
Current account - Exporter 112331 -1.39 8.01 -46.72 40.99
Current account - Importer 112331 -1.81 9.07 -46.72 40.99
External debt - Exporter 71574 1.80 4.24 0.00 42.61
External debt - Importer 67947 1.75 4.00 0.00 42.61
In(Area) - Exporter 112331  11.88 2.31 3.22 16.65
In(Area) - Importer 112331  11.75 2.43 3.22 16.65
Control of corruption - Exporter 112331 0.36 1.06 -1.64 2.59
Control of corruption - Importer 112331 0.33 1.05 -1.64 2.59
Govern. effectiveness - Exporter 112331 0.48 0.95 -1.60 2.43
Govern. effectiveness - Importer 112331 0.43 0.95 -1.60 2.43
Rule of law - Exporter 112331 0.38 097 -1.94 2.12
Rule of law - Importer 112331 0.34 096 -1.94 2.12
Customs 87982 9.89 12.56  -0.06 87.91
Tax haven - Exporter 111094 0.04 0.19 0.00 1.00
Tax haven - Importer 111283 0.05 0.23 0.00 1.00
Tax secrecy (1) - Exporter 62454 278.03 342.79  19.43 1466.13
Tax secrecy (1) - Importer 61564 274.32 341.27  19.43 1466.13
Tax secrecy (2) - Exporter 62454  50.70 13.75  30.87 85.89
Tax secrecy (2) - Importer 61564  52.01 14.56  30.87 85.89
Tax secrecy (3) - Exporter 62454 1.74 3.87 0.00 19.60
Tax secrecy (3) - Importer 61564 1.70 3.85 0.00 19.60
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5 Results

As demonstrated in Hong and Pakl (2017) the accuracy assumption at the aggregate level can
not be confirmed for developed countries once focusing on characteristics of distribution of
bilateral CIF/FOB ratios. In an optimal case, the mean of the CIF/FOB ratio should be
centered around transactions costs w on both exporter’s and importer’s side with a standard
deviation conditional on degree of geographical trade diversification. On top of that, high values
of kurtosis signify tight clustering around mean and small skeweness to the right no tendency
to misreport in either direction except economically justified distribution of transaction costs
close to zero in positive interval. From the trade partner point of view, similar properties are
to be achieved for a country whose trade partners do not tend to misreport in any direction
once accounting for transaction costs. Only if this is true for bilateral exposure towards trade
partners belonging to the most developed economies, the accuracy assumption can be accepted.
Yet, only handful of countries from both developed and developing economies group meet these
criteria, as shown in the

Figure 1: Distribution of CIF/FOB ratio for import country, average 2011-2015 against ROW
(upper row) and against top 26 advanced economies (bottom row)
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In order to illustrate this point, we pick one representative from advanced countries
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(Austria) along with US serving as a benchmark in most of empirical studies and one represen-
tative of developing group and plot distributions of their CIF/FOB ratios on importer’s side ({1
and exporter’s side covering all trading partners (upper row) and only 26 most advanced
economies (bottom row) as listed in Hong and Pak]| (2017)).

Whereas CIF/FOB ratio in all three countries is centred around zero, mean value of
CIF/FOB in both Austria and Mexico is higher than in US. Furthermore, even though Austria
is one of the most developed countries in the world, distribution of CIF/FOB ratio is very wide,
ranging from -0.5 to +1.5 on imports and from almost -6 to 42 on exports. Although one might
assume that extreme values are recorded due to trade relations with less developed countries,
focusing only on trade with advanced economies still yields CIF/FOB ratio from -0.5 to +1.5.
Existence of negative CIF/FOB ratios in all three countries even against the set of developed
countries stresses out possible issue of overexporting and/or underimporting with specific trade

partners.

Figure 2: Distribution of CIF/FOB ratio for export country, average 2011-2015 against ROW
(upper row) and against top 26 advanced economies (bottom row)
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Table [3| gives results of the first stage regression as in @ As predicted, CIF/FOB ratio

increases with the distance between two partners due to transaction costs, marginal costs with
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respect to distance are decreasing. Additionally, transport over sea is cheaper than over land and
existence of trade agreement and especially shared colonial history tends to decrease the cost of
transactions. Elasticity of CIF/FOB ratio with respect to GDP per capita of importing country
is positive and statistically significant in all specifications which is consistent neither with the
hypothesis that higher level of economic development indicates more efficient infrastructure
which reduces CIF/FOB ratio due to lower transaction costs, nor with hypothesis that since
high discrepancies between trade values reported by trade partners indicates illicit capital flight,
CIF/FOB ratio should decrease with the GDP per capita.

However, since the level of economic development does not usually dramatically change
over the period of 15 years and it is well controlled for by fixed effects, positive elasticity of
CIF /FOB ratio with respect to GDP per capita rather indicates that rapidly growing economies
tend to misreport their imports. On the other hand, we did not find any significant and robust
relationship between export misinvoicing and GDP per capita.

Furthermore, estimation of second stage regressions for exporter’s and importer’s
side indicates that there is a negative correlation between importer’s fixed effects and GDP
per capita. Therefore, coefficient of elasticity tend to be biased upward and a true net effect
of one percent increase in GDP per capita on CIF/FOB ratio is lower than 0.277 percent as
estimated in specifiaction 6 (Table . In particular, following true effect can be estimated
as 0.277 + (-0.164) = 0.093.

Similarly, we find that elasticity of CIF/FOB ratio with respect to income tax in ex-
porting country is negative. On the other hand, there is a high positive correlation between
fixed effect exporter’s unobserved tendency to export misinvoicing, true effect of increase in
exporter’s income taxes on export misreporting tend to be positive (-0.006 + 0.016 = 0.01).
Neither tendency of countries operating as tax haven destinations prove to be statistically sig-
nificant in the second stage regession, nor different measures of degree of secrecy in financial
services provided by them. In other words, while income tax policy might affect motivation of
economic individuals to engage in misreporting practices, we do not find evidence that firms
located in tax haven countries or trade partners of firms located in tax haven countries are more
prone to misreport. However, it is important to acknowledge that the result might be driven
by need to include more detailed data on various aspects of tax haven characeristics.

Same holds for effects of volume of current surpluses on export misinvoicing. Combining
estimations of elasticities delta®”, delta™, eta” and eta™ corresponding to current account
we identify negative relationship between current account surpluses and trade misinvoicing in
exporting countries and positive relationship in importing countries. However, economically
more signficant effect is on export underinvoicing. In other words, export underinvoicing tend
to occur in countries with trade deficits which is in line with [Patnaik et al. (2012) who interprets
trade misreporting as capturing de facto capital account openness in case of capital controls.

Based on equation [14] we calculate each country’s tendency to export and import misin-
voicing taking U.S. as a benchmark which can be found in Table (‘Against U.S.”). There is

a significant correlation between our estimates of export and import misinvoicing on the part of
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Table 3: Determinants of Trade Misreporting, 2001-2015

(1)

(2)

(3)

(4)

()

(6)

Distance 0.859%*** 0.360%*** 0.861%*%* 0.361***  -0.066 0.360%***
(0.000) (0.000) (0.000) (0.000) (0.335) (0.000)
Distance*Distance -0.013*%*%  -0.018***  -0.013***  -0.013*** 0.015%**  -0.013**%*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Distance*Sea -0.006**%  -0.006*** -0.006*** -0.006*** -0.009*** -0.006***
(0.003) (0.003) (0.003) (0.003) (0.000) (0.003)
Colony -0.122%%%  _0.122%%%  _0.122%%%  _0.122%**  _0.121*** -0.122%%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Trade agreement -0.069*%**  -0.068*** -0.067*** -0.068*** -0.060*** -0.068***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Ln(GDP p.c.) - Exporter -0.038 -0.104% -0.102 -0.079 -0.209** -0.005
(0.556) (0.093) (0.102) (0.216) (0.017) (0.943)
Ln(GDP p.c.) - Importer 0.358*** 0.388%** 0.365*** 0.325**%* 0.340%%* 0.277**%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Income Taxes - Exporter -0.006*** -0.006***
(0.000) (0.000)
Income Taxes - Importer 0.002%* 0.002
(0.078) (0.113)
DC/GDP - Exporter 0.001** 0.001%**
(0.027) (0.013)
DC/GDP - Importer -0.001 *** -0.002%*%*
(0.003) (0.000)
Trade openness - Exporter 0.000 0.000
(0.829) (0.997)
Trade openness - Importer -0.001**%* -0.001%**
(0.003) (0.013)
Current account - Exporter 0.002 0.003*
(0.106) (0.065)
Current account - Importer -0.006*** -0.006***
(0.000) (0.000)
External debt - Exporter 0.012***
(0.009)
External debt - Importer 0.013*%*
(0.017)
Constant S5.314FFF L5.086%%*%  _4.900%**  _J.758%*%* 2119 }.681%**
(0.000) (0.000) (0.000) (0.000) (0.131) (0.000)
Exporter dummy YES YES YES YES YES YES
Importer dummy YES YES YES YES YES YES
Time dummies YES YES YES YES YES YES
N 112 331 112 331 112 331 112 331 45 150 112 331
R.2 0.15 0.15 0.15 0.15 0.17 0.15
F 58.58 58.50 58.53 58.62 40.05 57.59

Note: *** and *** denote significance at the 10%, 5% and 1% levels, respectively. P-values in brackets.
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Table 4: Determinants of Trade Misreporting, Fixed effects, 2001-2015

Export Misinvoicing

Import Misinvoicing

(1) (2) (3) (4) (5) (6)
Ln(GDP p.c.) 0.079 -0.068 -0.081 -0.164** -0.012 -0.102
(0.264) (0.617) (0.569) (0.046) (0.941)  (0.517)
Income Taxes 0.016***  0.006 0.007 -0.006 -0.009  -0.010
(0.002) (0.267) (0.210) (0.137) (0.254)  (0.208)
DC/GDP -0.001 -0.001 -0.001 -0.001 -0.001 0.000
(0.310) (0.780) (0.629) (0.377) (0.535)  (0.876)
Trade openness -0.002 -0.002 -0.003 0.002 0.002 0.003
(0.103) (0.158) (0.119) (0.120) (0.196) (0.132)
Current account -0.040**  -0.008 -0.011 0.016* -0.003  0.001
(0.025) (0.563) (0.428) (0.075)  (0.850) (0.977)
In(Area) -0.110***  -0.092** -0.109** 0.050 0.081 0.091%
(0.001) (0.035)  (0.018)  (0.101) (0.105)  (0.063)
Rule of law -0.010 0.010 0.029 0.021 0.001 -0.511
(0.810) (0.889) (0.931) (0.697) (0.993) (0.133)
Customs 0.015%%* 0.006 0.009 -0.010** -0.003 -0.008
(0.007) (0.145) (0.127) (0.041)  (0.609) (0.268)
Tax haven -0.305 0.030 0.099 -0.258 -0.343  -0.495
(0.357) (0.927) (0.777) (0.464) (0.499) (0.307)
Tax secrecy (1) 0.000 0.000 0.000 0.000
(0.385) (0.484) (0.956)  (0.889)
Tax secrecy (2) 0.009 0.004 -0.007  -0.003
(0.338) (0.736) (0.456)  (0.725)
Tax secrecy (3) 0.029 0.024 -0.014  -0.014
(0.252) (0.324) (0.706)  (0.705)
Control of corruption -0.286 0.546
(0.437) (0.222)
Government effectiveness 0.282% 0.019
(0.092) (0.956)
Constant 0.361 1.573 2.189 1.568% 0.031 0.523
(0.685) (0.430) (0.263) (0.084) (0.989) (0.797)
F 4.75 5.64 6.52 2.44 1.52 2.23
N 99 42 42 99 42 42
R2_adj 0.41 0.49 0.49 0.16 0.10 0.09

Note: *** and *** denote significance at the 10%, 5% and 1% levels, respectively.
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individual countries and CIF/FOB ratio calculated on aggregate level (see Figure . Tables
and bring decomposition of tendency to export and import misinvoicing according of
individual countries based on equation Each country is compared to U.S. which serves as
a benchmark. Column ‘Time invariant’ groups together effects of time-invariant variables ZZ-E
and Z JM (see equations and , i.e. log of area and average value of customs and rule of
law over the period 2011-2015.

While investigating contribution of different factors to overall CIF/FOB ratio, hence
extent of misreporting practicis, on individual country level is definitely a worth-while step, at
this stage we leave it to future research and now turn our attention to investigating overall prop-
erties of our decomposition exercise. Cross-country link between determinants of misreporting
practices as presented in and and empirical mean is presented in Figure [77] On both,
export and import side increase in values of underlying determinants of misreporting practices
leads to increase in empirical CIF/FOB ratio mean. From this perspective the CIF/FOB ratio
does incorporate a specific portion of misreporting practices that should be taken into account
when using it as a proxy for transaction costs. On the other hand, determinants of transaction
costs are positively associated with evolution of CIF/FOB ratio across countries, a finding needs
to be accounted for when estimating extent of capital flight in the relevant literature. Inclusion
of fixed effects improves overall fit of the model, yet without more detailed analysis its internal
composition remains a mystery.

One of the most striking results is the fact that among the 12 countries with highest
estimated values of tendency to overreport their imports there are ten countries from the region
of extended Central and Eastern Europe: Austria, Bulgaria, Czech Republic, Slovakia, Mace-
donia, Poland, Croatia, Moldova and Slovenia. This might indicate significant levels of illicit
capital flows from the region or a specific feature driving the CIF/FOB ratio evolution common

among the group of these CEE countries.

Table 5: Fixed effects variance decomposition

Export Import

Coefficient  Std.Error Shapley %R2 Coefficient Std.Error Shapley %R2
Ln(GDP p.c.) 0.999%** 0.002 2.18 0.999%** 0.001 3.27
Income Taxes 1.001%** 0.001 1.38 1.000%** 0.002 0.52
DC/GDP 0.994*** 0.015 0.92 0.999%** 0.001 1.42
Trade openness 0.998*** 0.001 1.47 1.004%** 0.002 0.45
Current account balance 1.000%** 0.000 17.62 1.000%** 0.001 3.93
Customs 1.000*** 0.000 7.38 1.000*** 0.001 6.15
Area 0.999%** 0.001 11.50 1.001*** 0.001 4.53
Time invariant 1.001*** 0.001 10.29 1.000*** 0.002 3.31
Fixed effects 1.001%*** 0.000 47.26 1.000*** 0.000 76.43
Intercept 0.000*** 0.000 -0.000*** 0.000

Note: * ** and *** denote significance at the 10%, 5% and 1% levels, respectively.

To decompose variation in individual country’s tendency to export/import misinvoic-
ing into contribution of individual covariates, we use methodology developed by [Huettner and

Sander| (2012)) which is usually used to decompose R2 of OLS regressions into contribution of
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Figure 3: Relationship between empirical mean and contribution of selected determinants of
CIF/FOB ratio on importer’s (upper row) and exporter’s side (bottom row)
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Note: Misreporting determinants are calculated as a sum of contributions of In(GDP p.c.),
DC/GDP, income taxes, trade openness, current account balance, customs and time-invariant
characteristics as presented in the Table and Transaction costs are calculated as the
difference between empirical mean as in and area and contribution of misreporting determi-
nants with fixed effects included.
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individual regressors. As apparent from the Table [5, most variation in countries’ tendency to
misreport remains unexplained, i.e. is explained by variation in fixed effects. However, 19% of
variation in export misreporting can be explained by variation in time invariant variables (i.e.
area, rule of law, average customs and whether country is tax haven or not). Another 19%
is explained by difference in current account. As already mentioned, we found positive rela-
tionship between current account deficits and trade misreporting. Our model is less successful
in explaining differences in import misreporting, where over three quarters of variance is still
accounted for by fixed effects. This might indicate that most of trade misreporting is done by

exporters.
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6 Concluding Remarks

Trade misreporting is one of the most sources of illicit capital flows. However, discrepancies
between volumes of trade reported by exporters and importers stem not only from capital
flight but also from the existence of transaction costs which vary with geographical distance.
Estimation of capital flight also cannot rely on common assumption of no inclination towards
trade misreporting among advanced countries. Using innovative bilateral panel data approach
we are able to decompose CIF/FOB ratio on commonly used as a measure of capital flight for
indivdual countries into contribution of (a) transaction costs, and (b) determinants of export
and (c) import misinvoicing. Our methodology and results might be further used to derive a
more precise estimate of capital flight net of transaction costs as well as to provide a tool to
deal with high unreliability of transaction costs estimates in trade geography literature.

We conclude that increase in taxes and customs is accompanied by an increase in
CIF/FOB ratio which is consistent with identification of trade misreporting with illicit capital
flows. Our model is more successful in explaining export misreporting than import misreport-
ing, one of the most important conclusions being that countries with bigger current account
deficits then to be more prone to export underinvoicing. We identify extended region of the
Central of Eastern Europe to be the area most troubled by import overinvoicing which might

potentially indicate significant illicit capital outflows from the region.

23



References

Ajayi, S., L. Ndikumana (2014). Capital Flight from Africa: Causes, Effects, and Policy Issues.
ed. S. Ibi Ajayi and L. Ndikumana, Oxford Scholarship.

Ajayi, S., and L. Ndikumana (2005). Capital Flight from Thailand, 1980-2000. ed. G. Epstein,
Capital flight and capital controls in developing countries, Edward Elgar Publishing.

Berger, H. and V. Nitsch (2008). Gotcha! A Profile of Smuggling in International Trade. Paper
presented at CESifo Venice Sumer Institute 2008, July 14-15, Venice, Italy.

Bergstrand, J., and P. Egger (2010). A General Equilibrium Theory for Estimating Gravity
Equations of Bilateral FDI, Final Goods Trade and Intermediate Goods Trade. ed.S. Brakman
and P. van Bergeijk, The Gravity Model in International Trade: Advances and Applications,
Cambridge University Press, New York.

Bhagwati, J. (1964). On the underinvoicing of imports. Ozford Bulletin of Economics and
Statistics 27(4), 389-397.

Boyce, J. K. and L. Ndkumana (2001). Is Africa a net creditor? New estimates of capital flight
from severely indebted Sub-Saharan African countries, 1970-1996. Journal of Development
Studies 38(2), 27-56.

de Boyrie, M., J. Nelson and S. Pak (2007). Capital movement through trade misinvoicing: the
case of Africa. Journal of Financial Crime 14(4), 474-489.

Buehn, A. and S. Eichler (2011). Trade Misinvoicing: The Dark Side of the World Trade. World
Economy 18(3), 1263-1287.

Cobham, A., P. Jansky, and A. Prats (2014). Estimating Illicit Flows of Capital via Trade
Mispricing: A Forensic Analysis of Data on Switzerland. Working Paper 350, Center for
Global Development.

Dur, A., L. Baccini and M. Elsig (2014). The Design of International Trade Agreements:
Introducing a New Dataset. The Review of International Organizations 9(3), 353-375.

Fisman, R. and S. J. Wei (2004). Tax Rates and Tax Evasion: Evidence from 'Missing Imports’
in China. Journal of Political Economy 112(2), 471-496.

Fisman, R. and S. J. Wei (2007). The Smuggling of Art, and the Art of Smuggling: Uncovering
the Illicit Trade in Cultural Property and Antiques. NBER Working Paper 13446, NBER.

Gaulier, G., D. Mirza, S. Turban and S. Zignano (2008). International transportation costs
around the world: a new CIF-FOB rates dataset. CEPII Technical Report, CEPII.

Gaulier, G. and S. Zignano (2010). BACI: International trade database at the product-level,
the 1994-2007 version. CEPII Working Paper 2010-23, CEPII.

24



Gehlhar, M. (1996). Reconciling bilateral trade data for use in GTAP. GTAP Technical Paper
10, GTAP.

GFI (2017). Illicit Financial Flows to and from Developing Countries: 2005-2014. Global
Financial Integrity Report April 2017, Global Financial Integrity.

Guo, D. (2009). Mirror Statistics of international trade in manufacturing goods: The case of
China. Research and Statistics Branch Working Paper 19/2009, United Nations Industrial

Development Organization.

Hong, K. P. and S. J. Pak (2017). Estimating Trade Misinvoicing from Bilateral Trade Statistics:
The Devil is in the Details. The International Trade Journal 31(1), 3-28.

Huettner, F. and M. Sunder (2012). Axiomatic arguments for decomposing goodness of fit

according to Shapley and Owen values. Electronic Journal of Statistics 6(), 1239-1250.

Hummels, D. and V. Lugovskyy (2006). Are matched partner statistics a usable measure of

transportation costs?. The Review of International Economics 14 (1), 69-86.

Johannesen, N. and J. Pirttila (2016). Capital Flight and Development: An overview of con-
cepts, methods, and data sources. WIDER Working Paper 2016/95, United Nations Univer-
sity UNU-WIDER.

Kar, D., and J. Spanjers (2009). Illicit Financial Flows from Developing Countries: 2003-2012.
Global Financial Integrity Report 13446, Global Financial Integrity.

Limao, N. and J. Venables (2001). Infrastructure, Geographical Disadvantage, Transport Costs,
and Trade The World Bank Economic Review 15(3), 451-479.

Miao, G., and F. Fortanier (2009). Estimating Transport and Insurance Costs of Internaitonal
Trade. OECD Statistics Working Paper 2017/4, OECD.

Nitsch, V. (2015). Trillion Dollar Estimate: Illicit Financial Flows from Developing Countries.
Working Paper 227, Technische Universitaet Darmstadt.

Patnaik, I., A. S. Gupta, and A. Shah (2012). Determinants of Trade Misinvoiicing. Open
Economy Review 23(C), 891-910.

Schulze, G. (1994). Misinvoicing imports: the interdependence of tax and tariff evasion. Public
Finance Review 22(3), 335-365.

Siranova, M. and M. W. Tiruneh (2015). The Determinants of Errors and Omissions in a Small
and Open Economy: The Case of Slovakia. Working Paper 73, Institute of Economic Research
SAS.

Spanjers, J. and H. F. Foss (2015). Illicit Financial Flows and Development Indices: 2008-2012.
Global Financial Integrity Report 2015, Global Financial Integrity.

25



Streicher, G. and R. Stehrer (2013). Whither Panama? Constructing a consistent and balanced
World SUT system including international trade and transport margins. Working Paper 94,

The Vienna Institute for International Economic Studies.

Timmer et al. (2012). The World Input-Output Database (WIOD): Contents, sources and
methods. WIOD Working Paper 10, WIOD.

UNDP (2011). Illicit Financial Flows from the Least Developed Countries: 1990-2008. Discus-
sion Paper May 2011, United Nations Development Programme.

World Bank (2012). Draining Development: Controlling Flows of Illicit Funds from Developing
Countries. ed. Peter Reuter World Bank, Washington DC, USA.

26



Appendix

27



6€'6 T€'T 96°T ve'0 €L'8 96°0- 1¢'C v'0 (Jo eyesg [euoreuLm]) eIAT[Og T0d 8¢
9L'€ €9°0 L9°C 8¢'C Vel 0€'1- 0v'c €9°0- epnueg NN LT
6€°T 96'€ 970 1€¢ 8€'T 8C'1- 98 811~ G9°¢C 80°T- ozI[eg Z1d  9¢
€9°0- Ge'.L (45 191 vao- ST'T '8 €8°1 IT°¢C |SV'T snrepag y1d  §¢
€7°0 (4% 10°0- 791 19°0 9T'1T ve'8 ¥€0- 9¢'¢ 7T BUIAOSOZIO] BIUSOH HIG V¢
L9'C LT°0 LT°€ oc'ec 62’V LV0- 90°¢ L1°C- seureyed SHY ¢€¢
70T 08'v 1¥°0- 91'C (4N1] c0°0- 799 19°0- Ga'tr cv'o urerged HHd ¢¢
€0°0 €1'6 TLT- €Vl €1°0- 80°0 8€'L 0¢°0 98'T €20 erredmg uond T¢
ve'0 or'v L6°0 VLT gg'o 120 189 290 6T 99°0 ysopeueq and 0c¢
€1°0 qa'y 6.L°0- L6°C c€°0- Sv°0 98°L 69T ¥0'¢ 88°0 OS] eun{mng vdd 61
0€°0 6LV Gc'0- ¢c9'C 100 96°0- a8'8 6¢'1 19'T GL°0- utueg NHg 8T
0¢ 0~ L8°€C Ga'e- 96°0 970~ vI'0 8L 8€°0 V'l Gg'0 wnisg THd AT
62V ¥6°0- €6°C Lv°0- 99'¢ cc0 qa'1T 97°0 puning ad 9t
Sv°0- €LY LG°0- Ve T0°0 91°0- 9T°¢l S1'c 11°¢ 80°0 ue(reqrozy [C VA A
81°0- 06°TT 9L°¢C- 70'1 cg'0- 0zt cL'e €8°0 60°C 89°T eLsny LNV ¥i
0T'0 0L°¢ €T°0 040 62°0 G0°0 ¥O'IT €91 8¢'T €v'0 elensny snv. o €1
Vel 8G'¢ 67°0 €0°€ (0] x4 0g'1- [4*h% veT1- 19°C IT'1- epngreq pue ensnuy DLV ¢l
LT°0 8¢'6 1€ 1~ €v'e 97°0 09°0 [ .0 €0'C S8T'T vluowly INHV 1T
88°€T €T’ €Tl 910 0¢'T¢ 89'C 8¢'T IS0 RUNUSSIY odv 01
[4ad €20 0€'T 010 91°¢ce Lv'e 88'T (47al\] SojRIUY qely pajiuf) CRS AN
LT°€ 8¢°0 G6°C €9°'1 €€°9 €0°T- 9¢'¢ cvo rvlLiopuy aNv L
Gg'1 067 1€°0- (44 c0'T Ggc'o LL'8 ¢80 €6'T 82°0 eluRqrY da1v 9
8¢°0- 90’9 c8'1- 1L¢ 8.4°0- €20 €99 671 ¥a'1 70 e[osuy ooV ¥
S9°0 87 91°0- 08°T vo'1 €6°1- L0°G LT°0 81'C LV ue)sSIURySyy DAV €
€4°¢ 0g'1 qa'e €9'¢C 299 €7°0- IT'T 90°0- eIy MV ¢
00°0 L¥'0T 960 c9°0 80°0 00°0 ¥q'ge 187 16T 09°0 vsn vsn 1
G 9Y}  SISOMINY]  SSOUMSNG  AdP)S UBd[N Q) @Y}  SISOMNI]  SSOUMONS  AdPI)S  URDIN A1punop) OSI dI
jsuresy jsuresy
jrodxy yroduy

sojew1)sy SurdtoAulsijy j1oduiy pue jrodxy :

1V oIq¥L

28



96l 8¢'C 8’1 cL0 67" L €€°0 L0'c 19°0 I0penoH] nod - 94
0oT'0 679 L8°0- L0°€ 820 820 ¢6°G L9°0 VLT 67°0 RIS Y vzda sS
¥6°0 69°G 800 c1'e vo'1 8¢°0- 06°L 160 V6’1 0€°0 ‘doy weoruwo  NOd ¢
42°0 608 06°0- LL0 €20 80°0 €I'8 67°0 69T 970 Arewrdd  MNA €9
(4 8¢'¢ [ty 98¢ €0°C €€°1- L9 €e'1- 86°T (4 0 womiwoq . VINd - ¢4
c0'0- ¢1ve £€4'e- L0 €1°0- 9€°0 6G°GT 99°¢ 671 €L°0 Awewtzony  N{A  0¢
gc'0- L7001 60°¢C- €61 0S°0- ¢TI €L9 841 vee cL'T BIYODZT 4z 67
84°0 96'% 62°0 161 6¥°0 29°0- 6y ¥8°0- 8¢'T 99°0- snxd£p dAD  8F
vt ve'§ 19°0 1¢°¢ 0g'T L0°0 089 €470 981 gso BorY ®ISOD 4o 9

8¥'¢ 6L°0- LT ¥6°0- L8V L0 ¥l 90°0 OPIOA 0qel) AdD  S¥

08¢ 84°0- 1w 940 16°¢ 1¢'1 1.1 €L°0- solowon  INOD TP
S2'0 8101 661 LT 62°0 ¥co 126 L0°T- c0'c 0€°0 BIqUIOIOD T00 €V

(44 0e'1- w1 €40 <Ly 8¢ T~ cL'e €0°¢- SPSI 300D MOD  ¢F

L€ 9L°0- [45d 60°0 8L 840 QL1 LL°0- osuop  DHOD I¥

1€8 99°0 661 09°0 869 vv1- €8l 80°0- uoorpwen YWD - 0F
c0°0 €4°L €60 0sc 8¢°0 LT°0 1€°8 L20- 16°T 0T°0 SIOAL P 930D AID 68
T0°0- L6°G 99°0- 86°0 €1°0- LT°0 [¢qus 19°0- 8T'T 8G6°0 rugD  NHO o 8¢
8T°0 949 69°0- 0’1 vco T10°0- 96°01 180 L2'1 cc'o IO THO L&
c€0 ge's Vel 'l 8¢°0 €9°0- gc'9 9¢°0- ¢0'¢ ST°0 pueLezZIImMg HHO  9¢

clel vee 180 90°0- 6671 89'C 9L'1T 84°0 wpRUR)  NVDO  G€

8¢ 89°0- £€e'e €€°0- csL Ggeo 6¢°C €T°0- "doy wedLyy [Re1USD avOo  ve

0T1°0- 109 9¢°0- 1v'e ST°0- 110 666 0L°T- oLl c0'0 vuemsiod  VMA €€

€9°0 c6°¢ LG°0- 0L¢ g9€°0 G8°0 9101 050~ 09°¢ 99°0 uenyg NLd ¢¢

c6°¢ GL0 §e'c T10°0 €44 9¢°1- 69T 60°0- ureressnre( oundg  NYd 1€

6L°¢ 0%°0 [qaé 96°0 6C°11T g1 181 €€°0 soprqreq ddd  0¢

€1°0 1e¢t Sv°0- 121 90°0 02’0 0s'8 62°0 8’1 8€°0 [fzeld  vdd 6¢

SN 9Y)  SISOINY]  SSPUMSNS  AdP1S  UBSJN  G[) 9Y}  SISOMINY]  SSOUMSNS  A9pIS  UBIIA A1yuno) 0OSI dIl
jsuresy jsuresy

jrodxy yroduy

sojew1)sy SurdtoAulsijy j1oduiy pue jrodxy :

1V oIq¥L

29



v8'1 €10 Ly 09°'g LE€ 6€°0- €6'T  AT'T- bexp Y1 28

6L 1L°0- LLT ¥9°0 1€°6 ¥0°0 L6°T €1°0- ued NYI 98

veo ce'8 6L°0 60 €70 Sc'0 c0'6 91 oLl g0 pueI] TdI S8

€0°0 02T 19°1- 080 €0°0- 80°0 6€°LT 66°C €81 GL0 elpul dNI 78

LT°0 966 T€T1 €11 gc0 g0 v9'€l L0°0- 161 940 elssuopuy NdI €8

80°0- 99°L cl'1- el €€°0- v€°0 €8'8 €1'C 04T ¥9°0 AreSung  NAH 28
I1°0- 696 ¥6°0- ve'l €0°0- LL°0 €9°€T 90°0 6L°1 cvo ®IyROI) AdH 18

780 6€7 80T ge'l1 66°0 T0°0 8T°L 080 €81 L8°0 sempuoy  dNH 08

Lv'0- €e'e 61°0- 92’1 ¢0'T- ce'0- 09°'6 90°0 Wl €0 YV§ Suoy Suoy -euryy  HMH 6L
ge'g 0¢°0- 9¢°¢ €0°0 076 €9°0- €L'T 80°0- rURALY  AND 8L

ve'o L9 69°0- ¥9'1 0€°0 80°0- €9 ¥¢'0- €L1T 91°0 elewoteny - NLOD  LL

¥0'¢ 920 (4R vie L9°€ 1¢°0- 9¢c Ie'1 pueuea.ry gD 9L

61°0- 0L°GT 06°¢- ¥9'1 6€°0- L0°0 8¢'6 S0c a1 290 90991y odgn vL
a8'e L8°0- (4 16°0 veetr ¥1°0 €61 9C°T- elque)  dIND ¢l

cee [qa LV'C €8°0 €e'8 8¥'1- VLT 68°0- eaumpy) NID 1.

T0°T Sv'L 11°0 ve'e (4N veo0- 6T°TT 08°T- 8L°1 61°0- vuey)  VHO 0L

S9°0 88°'G €1°0- VLT ¥s0 G9c 0" 1,701 99°'1- 0€'1 02°0- eISI00) QD 69

0T°0 9L'8 cLT- GL'0 10°0- L0°0- L9°6 0S'1 €c'T 9¢°0 wop3ury peyun  YED 89

000 0070 00°0 T0°T 88'¢ 69°0- 17'e 98°0- RISSUOIIN S NSd 99

S0°0 [44QuRS 807~ 6L.°0 60°0- 8T°0 1¢°0¢ €9°€ VLT 69°0 oouRL vdd 79

c0'0- 657 €70 LLT (A NU c1°0- 166 G8'0- L9'1 9¢°0 tltg rda €9
80°0 €CV1 181~ G6°0 8T°0 €20 SvL 170 L9°T €9°0 pueulg NId @9

9LV 64°0- 991 91°0- 98°'G ST'1- €1'e 70 erdoryiy HLA 19

S0°0- €V'8 c0'1- €91 80°0 vs'o0 19 89°0 691 290 ®IuolsH Lsd 09
T0°0 [44qs va'e- 98°0 €2°0- €2°0 64°0¢ 0L€ 891 990 uredg dsd 69

S9°0 9¢°0¢ 1€°¢- el ve'o €¢°0- 10°L 080 el veo 1d48y ADHA LS

SN 9Y)  SISOINY]  SSPUMSNS  AdP1S  UBSJN  G[) 9Y}  SISOMINY]  SSOUMSNS  A9pIS  UBIIA A1punop) OSI dI

jsuresy jsuresy
jrodxy yroduy

sojewr1)sy SurdtoAulsijy j1oduwy pue j10dXf TV 9[qe],

30



€0°T 06°'¢ 8¢l 8¢'1 791 8T°0- qc'y 620 880 0T°0 SOAIPIBIN AN PIT
¥eo 9L'9 €70~ 1.1 8€°0 80°0 6L'8 ¥9°0 QLT 87°0 reosedepelN  DAW €11
490 179 810 €0°C 8G°0 04°0 €Ty L0°1 G6'T 80°T 'AOPION JO "doy VAW 2T
42°0 a9 S0°0 'l 0€°0 8€°0 97°6 16°0- §0'¢ g€'0 OO UVIN  TIIT
(44" 19°¢ 0L°0- 0¢'c 9€°¢C 00°T 879 S1°0 9¢'¢ 080 HVS 0vRN -eulyy - DVIN 01T
€1°0 €67 65°0- 0S'1 IT°0- 97 0~ ¥1'9 €0'1- 161 €4°0- elajer] VAT 601
60°0- (48 9¢°0- 11 00°0 90°0- g6°'¢ L1°0- 88°C 70 Smoquaxnry XNT 80T
80°0 0Ly §0°0- V'L 90°0 ¥0°0- 819 10°1- 89T ¢y o- BraRn?y Nr1 Lot
€L°¢ 09°0- 90 82°0 9EY §6°0- €6°1 8¢°T- 013089 OsT 901
T10°0 Y79 €70~ 1€°1 90°0- ST°0- 0r'cl €470 8C'C cvo euR] S VT S0T
9€°0 ot'¢ 09°0 vae €70~ 920" L9°G Ly°1- 04T v€0- elong jures vOo1l 701
PANY av'8 65°0- 10°T €20 6€°0 189 ¥L0- 6V'T €€°0 uourqe] NdT <0t
Iy 9¢°0 16°¢ IS°T 698 0’1 16°T 69°0 fremnst  LMM 10T
I1°0- 066 Ga'1- 9Tl 12°0- 70 697 1! €81 8C'T var03 Jo oy YOM 001
VeI €v'e €90 Le°C 96°0 90°T- LLY 9¢°1- LT 68°0- SIAON pue sy jures VNI 66
€9°¢ 67°0- 8¢V 46°0 vy 9L°0- e ST'T- TyeqLI>y HIM 86
290 (48" 1¢°0- L6°1 780 67°0- Le’L 9Tl Le1 €0°0 elpoquey  JNHM L6
v1'o- G0's €70 L2°C ST°0 cg'0 L6V 9¢°0- L1 62°0 ueszA3143] ZOM 96
I1°0 17’8 98°0- TL1 02’0 00°0 048 ¢6°0- 89T ST°0- eAuoy]  NHM 6
S0°0- €¢'¢ ¢s0- 0¢'c 020~ TL°0 9L'¢ 621 §0'¢ S6°0 URISyNeZe3] ZVM V6
92°0 8¢l ¢L0- €0'T 6€°0 8¢°0 0S°'TT 9¢°'1T ¥9'1 g8°0 ueder Ndf €6
91°0 €8°L 1L°0 80T 0€°0 €1°0- Ll ¥6°0 €91 L0°0 uepror qor  ¢6
80°T 69'8 0’1l LE°C ST'T S0°0- L7 9L°1 Iv'L 62°0 eorewre VI 16
€0°0- vyl vae L0 91°0- €0°0 00°8T €1'e a9l 950 Areny VLI 06
L0°0- L6'TT L 9¢°'1T 61°0- €€°0- 9.6 0.0 e oT°0- [ORIST °ST 68
99°0 896 8¢~ 8¢'C 18°0 29°0 6C°G cr0- L0°¢ 94°0 pueeo[ TSI 88
SN 9Y)  SISOINY]  SSPUMSNS  AdP1S  UBSJN  G[) 9Y}  SISOMINY]  SSOUMSNS  A9pIS  UBIIA A1yuno) 0OSI dIl
jsuresy jsuresy
jrodxy yroduy

sojewr1)sy SurdtoAulsijy j1oduwy pue j10dXf TV 9[qe],

31



0s°0 ST’ 0L°0- 8Vl ¥so 67°0- LTS 120 18T ¢r°0- seurddyyq THd vl
€10 LS ¥¢'0 671 220 v1'o 64°¢¢ 68°C L6°T cs'o g ddad vl
(424 €6°C 8670~ €¢C L0°2 10°¢- 8¢'¢ 1€°0- 8¢'1T ve1- vureuRq Nvd Ovl
cT'0 89°¢ 8T'T €91 <o cr'o V'L sl €6'T 09°0 ursiyed Mvd  6€l
60°0- T’ 19°0 oLl g0 g0~ 9€'8 ¥8'1- VL1 1€°0- uewog  NINO - 8€1
€901 6C°'1 66°0 8T°0 L8'8 0G'1 0s'1 99°0 pue[esz MoN TZN  L¢1
60°0 1€°9 STo 671 €€°0 19°0 01T [ L2c 04°0 redoN TdN  9¢1
¥0°0 orer 65°C- 891 9€°0- 050 (4 650 69T €4°0 femioN  YON  g€1
L0°0- L6 1L°1- 69°0 v o- 1€°0- V'L €€°0 [t T10°0 SpUBLIYI_N a’lIN el
S9°0 089 97°0- oLl L0 0T°0- 16°¢G 1¢°1- 9I'c S0°0- engeredN OIN €61
cro- 00°¢ 66°0- 86°C 970~ c0°0- QL9 061 §c'e 0€°0 RLOSIN  VON  ZEI
10°€ 1o 0c'e 8€°0- 9y 1€°0 00'¢ I1°0- IN  YHN  T€T
09°¢ 800 0T'c 97°0 889 1€ 1 a1 SO0°T BlUOpa[e]) MON TON  0¢1
v0°'0 g9 9¢'1- I8¢ 40°0- L0°0- v0'LT 0¢'1 11°¢ 9T°0- evlqiureN  INVN - 621
92°0 €r'6 09°0- (U 910 920 G6°6 880 66°T 89°0 eisfe[e]N  SAIN LTI
S0°0- 8L°6 9L°0- 861 T0°0- 8G°0 09'% 940 941 280 RN IMIN 9¢T
970 90°¢ G6°0 80°C ST'T T1€°0 10°8 ¢§0- ge'l 9560 sanpumeiN. SN ST
LT LT°0 €61 12°0- €L'E 8¢°0- ¢I'e €9°0- JRLOSIUOIN  USIN V<1
8L°¢ 10" G6°C 950 ¥0°6 ¥e'l 16°¢ 99°0- elusjune]N LN €21
98°0 T10°0T g9°1- €€C 6S°0 ¥8°0- a8 [ 8L°T 12°0- onbrquezolN  ZOIW €T
20°0 el G80 Gee ¥v'o 6€°0 80°GT L0°¢- L8'T ¥v'o BIOSUOIN ~ ONIN 12T
8L°¢ €90 c0c 89°0 897 6%°0- [ L2°0 oI3eusyuoly  HNIN  0ZT
0S°0 90°¢ 9¥°0- 1e¢ 80°0 1g°0- 9701 9¢'1- V6’1 €v°0- BIEIN LTN  8II
970~ L9°¢ V0" §L'¢ vSs0- g0 LLG 19°0 ¥0'c L€°0 BN I'TN LTT
S9°0 9¢°'6 LT°0 941 19°0 S0'T c0's &'l 61°C 99°T BIUOPOORIN JO HAAL  dMIN 91T
6911 ¥6°0- [ 95°0 62’8 L6°T 991 9T'T OOXOIN  XHIN  GTT
SN 9Y)  SISOINY]  SSPUMSNS  AdP1S  UBSJN  G[) 9Y}  SISOMINY]  SSOUMSNS  A9pIS  UBIIA A1yuno) 0OSI dIl
jsuresy jsuresy
jrodxy yroduy

sojewr1)sy SurdtoAulsijy jroduwy pue jrodxiy

TV OIqEL

32



L0°C 650 LLT 00°¢ L€ 91°0 881 1) A SPS[ soorey) pue S}, VOL 1.1

0S'T L8°¢ 1¢°0 1v'c 8C'T 89°0- 169 ¢1'0- 1€¢ ¢3'0- ERICUEAC OAS 691

c10 9L°€T Slaray 1L°0 T0°0 <00 00°0T G0'T L8'T cvo uspamg  HMS  L9T

T0°0- 608 S0°0 01 v0°0- 89°0 G6°L 8¢'T 88T L0 BIUSAO[S NAS 991

L2°0- 66°L €L°0 el 61°0- 80°T €6'9 ge'l L87C 99T BID{RAO[S MAS 991

I8°0 9¢'v 6¢°0 6L°C 0€°0 €59°0- GL'9 161 681 €0°0 SureuLIng uns - v9t

6L°€ 91°0- 9¢'¢ ST°0- 1¢°s 8T'1- 891 S9°0- adpuri pue swo], oeg dLS €91

ga'9 67°'1- ¥0'¢ 0v°0- €0'g S¥°0 ¥e'e 4% BlqIog g4ds @91

8S°0 V'8 G80- a9l 29°0 61°0 0671 y1'e LE°T gag’o lopeAres [H ANIS 191

1g'S 68°C ¥1°0- 97 8T'G V.0~ 68 LS80 68°T 29°0- QUO9T BIIBIS d7Is 091

94°0 9¢'g 16°0 25! ¥8'0 €v°0- 6¢°G 1€°0- 871 18°0- SPS] uowojog d71s 641

€€°0- a8 16°1- VLT (40 L0°0 80°L 170 681 I9°0 arodedurg dOs 84T

01’0 09'v €11~ 60°C 1€°0- v°0- 60°L €1°0 91 LT1°0- [esousg NHS  L¢1

00% 16°0 €r'e (454 a1'9 0T'1T ¥0'C 10°0- uepng NdS  9ST

QL 0g°0- 06T 84°0 1Le 0470 a1 860 elqery Ipneg navs  vst

90°0 89'C €0°0- 06'¢ (A NV L8°0 8L°L 18°0- 091 89°0 epuemy VMY €91

220 06'TT clre- 8¢'T 91°0 91°0 €16 10°0- G6'1 09°0 UOTIRISPS,] URISSNY SNy ¢St

c0°0 679 1.°0- 61°1T 00°0 o 96'7¢ €'y 18T 62°0 eluewioy  N0OY 19T

gLy €70~ LT 0T0- 269 A 68T  86°0 ™D IVO 09T

[43°] avo €V'e €8°0 9C'L 61°0- 891 66°0 RISOUATO (PUSLY] JAd 671

9¢'9 €9°0- L1 8€°0- €e'e 920 Il 09°T Qunsared Jo 9yelg dsd 8Pl

I1°0- 16°€1 Ve LG°T 0¢°'0- v0°0- Ge'L 0L°0- 9¢'¢C 9¢°0 AenBereq Add VT

20°0 7€l LT°0 €8°0 01’0 I1°0 66°0T €€'C ya'1 290 [esnyioq Idad  9vl

v2o- ¥1°0¢ 8¢'€- L1 Iv°0- 840 806 09'T (4 (48 purlod T0d  Sv1

LV L ov'1- 16°1 c1°0- ce'9 €1°0 €0'c 62°0 roumy) moN ended ONd 7Pl

(e 18°0- 87°¢ cs'0- 0€v L9°0- 8L°C 61°0- nered MId €VI

G 9Y}  SISOMINY]  SSOUMSNG  AdP)S UBd[N Q) @Y}  SISOMNI]  SSOUMONS  AdPI)S  URDIN A1yunon) OSI dI
jsuresy jsuresy

jrodxy yroduy

sojewr1)sy SurdtoAulsijy jroduwy pue jrodxiy

TV OIqEL

33



86°¢ €7°0- av'e 90°T- sps] uewidey  INAD €61

68'C G0°0- L9°C 042 LT1°9 07°0- €61 IT°0 omqequil - HMZ  G61

cL0 617 00 60°¢ 84°0 200 GL'6 17T ¥8'1 Gg'0 elquey dINZ 161

c10 G6'8 €7°0- i 020 LT1°0- GT'L 170" L8'T 0€°'0 BOLY {inog AvZ 061

[ €9°1- ad T0°0- 609 8L°0 [4ant I1°0- uwoumek  JNHA 681

9€°T 8L°¢ ¥0°0 08¢ 6S°T 04°0- (45 81°0- 061 €9°0- vowreg  JNSM 88T

GL'e L7°0 GLe T0°0 vyl §9°¢- e 92°0- nyenueA  LAA  L8T

gr'e ¥4'0 0g'¢ v0'¢ €e°L 10T 11°¢ cso B[eNZIUSA NHA  §8T

98¢ 810 0v'e Lv'0 v6'v 0€°0- 0v'c ¥8°0-  SoUIpeUSLY 9Y) pue JUIDUIA jules IOA 781

170 000 000 000 46'T  ¥2°0- Aendnin - xdn €81

€0°0- I8 [N 071 020 gc'o €L 8¢°0 oLl S9°0 ureny  YdMN ¢8I

970 ve'g €0°0 861 70 €€°0 67°'G L0 86°1 860 epuesn  yHN 18T

€10 66 89°0- €8°'1T €2°0 L2°0- 8¢'T1 1€1 8L°1T €0°0- rruezugy, jo ~doyy peyun VZL 081

€0°0 6661 L2°C 09°1 12°0- L8°0 8G'TT 16°T 8L'T 6S°0 Loy, YOI  8LT

¥9°0 L7°01 9¢'1 €61 €L°0 L8°0 089 cE0- a9l 70 elstung,  NAL 24T

16°¢ L8°0 8L°€ vee €C'1T 96°'1- 61°C vg'0- eSuol,  NOL GLT

L€ 970 88'€ T0°0 ey €9°0 a1 61°0 93sor-Ioml ], STL VLI

0T°0 8G'L 99°0 18°0 91°0 0s°0 V9’6 10°¢ 18T S0°'T puelleq,  VHL €1

84°0 L0V Gc0- 1€°¢ veo SC'I- 947, 00T 81 16°0- 080, ODI CLl

SN 9Y)  SISOINY]  SSPUMSNS  AdP1S  UBSJN  G[) 9Y}  SISOMINY]  SSOUMSNS  A9pIS  UBIIA A1punop) 0OSI dIl

jsuresy jsuresy

jrodxy yroduy

sojew1)sy SurdtoAulsijy j1oduiy pue jrodxy :

1V oIq¥L

34



ET°0 70 10°0- T0°0 €0°0 €00 T0°0 0’0 L8°0- 60°0- [tzexg vdad  6¢
: g1°0- 80°0- c0'0 91°0- elatjog T0d 8¢
: 69°0- 80°0- 00°0 epnuleg NN LT
: 0T°0 LT°0- c0'0 €¢°0- ¥1°0- ozI[eg Z1d  9¢
£9°0- 960 00 o 91°0 Sg1'0 81°0- €00 LV0- 80°0- snrereg u1d <S¢
&r0 ¥¢0- L9°0 8¢°0 €0°0- 8T1°0 01°0- c0'0 €7°0- cro- "80zI9} pue BIUSOg HId V¢
: L6°0 ¢1'0- 0’0 90°0- oY, ‘sewreyed SHd ¢€¢
ro'r 0¢'1- €0'1T GO'T LT'T LE°0- G1°0- c0'0 67°0- c0'0- urerged YHd ¢¢
£0°0 ¥¢0- 870 67°0 ¢0°0- 01°0- 91°0- 0’0 9€°0- 60°0- erresme uod  1¢
160 9€°0- ¥v0 97°0 o €1°0- €0°0- c0'0 8¢°0- 12°0- ysopesueq aod 0c
ET°0 8¢°0- 8¢°0 6€°0 ¢c0 1T°0 90°0- €00 1€°0- 9¢°0- ose 'unfInyg vdd 61
0&°0 8G°0- 870 67°0 €0 61°0 90°0- €00 ¥€0- G0 utueg NHdg 8T
: 80°0- €¢°0- c0'0 91°0- c0°0- wnis[eg THd AT
: €€°0 ¢0'0- €00 ce0- puning aga 9t
¢r0- 0€0- 67°0 cs'0 ¢c0'0 L9°0- 80°0- €00 LE°0- 80°0- uelreqiozy dzv ¢l
81°0- ¥9°0- 670 G0 €0°0- 91°0- ¢1'0- c0'0 ¢ 0- T0°0- eLgsny Loy  vi
or-o G0°0- 000 0’0 000 ¥0°0 ¢0'0- T0°0 0T1°0 T0°0- elRISnY sV €1
re'1 99°0- LL°0 0T'T LT°0 o €1°0- c0'0 8¢°0- L0°0- ‘qreq pue ensnuy DLV ¢l
LI°0 88°0- €9°0 €9°0 G0'0 61°0 L0°0- c0'0 9¢°0- ¥1°0- elUSWLLY  INYV 1T
: ¥0°0- 000 €00 L0°0- rUNUISTY odyvy 01
: 670 {41} €0°0- ¢ 0- c0'0 T0°0 NI qely pajtuf) HdV 6
: €0 60°0- €00 L€°0- cro- rlIuRqrY d1v 9
8¢'0- €10 ¢cc0 ¢c’0 80°0 €¢°0- 11°0- €00 ¢a'0- G1°0- eloSuy  ODV ¥
g9°0 LG°0- 0€°0 0€0 L8°0 LLO 70°0- €00 97°0- G0 ue)STURYSy Y oIV €
: 8¢°0 1¢°0- c0'0 €0°0- equiy MV ¢
00°0 000 000 000 000 000 000 000 000 000 SoyelS peiuf) vsn 1
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
1030,  POXI] owrT, ®OIY  swojsny) vO opeiy, ddan/oa ewooug ug
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

35



: 01°0- 00" 10°0 61°0- $0°0- uredg  JSH 69
890 €70 ¥2'0 6z'0 60°0 00°0 20°0- €00 6z'0- 210" doy qery 9dASH  ADA LS
: 900-  S0°0- €00 Tro- Iopendy  NDH 9
0ro 110" aro 0] €00 S0°0-  90°0- €00 L0°0 01°0- eLOSlY  VZA S¢S
76'0 000 8¢°0 860 80°0 80°0  S0°0- €0°0 92°0- 11°0- orqudey weormrwo@  INOQ ¢
: €€°0-  ¢I0- 000 01°0- 10°0- sqrewuo  MNA €9
z8'1T  ¢eo- €0'1 v0'1 v1°0 670  01°0- 200 9€°0- Tro- oo YINA - ¢S
: 9¢°0- 600" 200 ge'0- 10°0- fwewony  NHA 08
$2'0- 8S0- 67°0 €50 €0°0- L0°0-  0%°0- 200 9¢°0- ¥0°0- orqndey yezdy  @ZD  6F
8L°0  TEeo- 7.0 9.0 €0°0- 00  ¥T0- 10°0- Gz 0- 70°0- sniddpy  JXD 8F
re'r  9vo 9¢°0 8¢°0 S0°0 600  90°0- 200 Ge0- 01°0- BOIY ©ISOD Mo 9
: 780 a8'0 L2°0 L0 Tlo- 200 9T°0- opIdA oqe)  AdD  SF
: Tco  L00- €0°0 1270~ sorowo)  NOD  ¥F
¢z'0  L00 €20 €20 L0°0 900  10°0- 200 ce0- 110" eiquoo) 700 €F
: 9€°0 L€°0 12°0 0g°0- €00 ero- 91°0- ‘doy ‘03uopn  HOD  I¥
: €00 €00- €0°0 2T 0- uoorwre) YWD  0F
300  €V0- L€°0 L€°0 aF'0 61°0- 600" €00 620" 1270~ OIOALP 910D  AID  6€
I0°0- €90 10°0- 00°0 70°0 8T°0-  €0°0- 10°0 L8°0- 110" rvUY)  NHD 8¢
8I'0  ¢00- 1270 82°0 10°0- 100-  90°0- 10°0 2e 0" 90°0- oYy THD L€
&0  TO0- L6870 09°0 L0°0 vo- 910" 000 0€°0- 10°0 puepzymg  HHD - 9€
: g0 900" 000 10°0- 'pRURD  NVD €
: 0€°0 0€°0 0€°0 20°0- €00 0%°0- 2e0- doy gy [enwe) VD ¥E
0r'0- €V0- 62°0 0€°0 ze0 ge’0-  ¥I0- €00 vZ'0- 60°0- euemsjod  VME €€
£9'0 680" 9¢°0 6570 100 180  Tl0- 200 92°0- AN wenyg  NJIA €
: 801~  gI0- €00 €00 ssnre( unig  N¥d 1€
: 6L°0 01’1 60°0 LT0 010" 2e0- 60°0- sopeqreq  gyd  0¢
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
101071, pox1tq QuILT, eIy  SwWoIsn)) VO opedy, ddan/oa ewooug u
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

36



’ 01°0- ¥0°0- 00 020~ €0°0- Aresn VLI 06
L0°0-  98°0- ¥9°0 190 10°0- 1¢°0- 90°0- 00 €¢0- ¥0°0- [P®IST dsI 68
99°0 910 0s0 0s0 00°0 e€ro- €ro- 10°0 ¢c0- ¢0°0- pueeo[ TSI 88

: 19°0- 90°0- €00 87°0- 60°0- beay bur .8

’ LT°0 61°0 620 c0°0- 00 80°0- “dey orure[s] ‘uedy NdI 98

’ 8¢°0- 6¢°0- 00 Sg1ro- 000 pued] TdI <8
£0°0 L1°0- o Lo 12°0 10°0 ¥0°0- 00 90°0- L1°0- elpuf aNI 78
LI0 vro 1o 810 10°0 10°0- €0°0- €00 LT°0- L o- rlsouopuy NdI €8
80°0- 920" 0<0 16°0 €0°0- 81°0- €¢°0- 00 §¢°0- 90°0- LwSunyg  NNH @8
Iro- cso- §e0 940 10°0 ¥1°0- 010~ 00 €v0- L0°0- BIYROIT ANdH 18
780 €20 970 6v°0 S0°0 020 ¥1°0- 00 6¢°0- 8T°0- selpuoyg  dNH 08
Lro-  GLo- 890 00T ¢0°0- 61°0- 69°0- 000 050~ 000 'UNYD “YVS Suod SuoH  OMH 6L

’ ge0 L1°0- c00 §1°0- euednd  AND 8L
760 1€°0- 6%°0 6v°0 90°0 ¢0°0- G0°0- €00 1¢°0- gro- geweieny)  NLO  LL
61°0- 190" 7o L0 €0°0- ¢00 90°0- 10°0 €6°0- S0°0- 900915) gD Tl

: ¥¥0- 90°0- €00 9¢°0- ouL ‘elquen gD Tl

’ §9°0 60°0- €00 8¢°0- UMY NID 1L
ror gro 8¢°0 170 €60 8¢°0 010~ €00 9¢°0- 61°0- vuRyH  VHD 0L
59°0 60" €90 ¥4'0 10°0- 0¢°0 cro- €00 9T°0- v1o- eI3I00H  OAD 69

: $0°0 §0°0- 10°0 81°0- c0°0- wopsury payun  YgD 89

’ a0l 01 970 G0°0 €00 66°0- 0¢°0- S35 'PAY “BISOUOIIN NSsd 99
50°0 91°0- 1€°0 1€°0 €0°0- 90°0- G0°0- 00 9¢°0- ¢0°0- ouBL] vdd  v9
e0°0- VIU'L- 99°0 69°0 12°0 010 aro- 00 9¢°0- v1o- g rd €9

: ¥0°0- 80°0- c00 9¢°0- c0°0- pueulg NId 29

’ €20 €20 ¥9°0 80°0 ¢0°0- Ge'0- L2°0- erdorysy HLH 19

’ 11°0- €¢°0- 00 17°0- G0°0- BIuOsy Lsd 09

109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
1010  Paxig ourtJ, BOIY  swoIsny) YO opei], JdoH/Dd ewoduf ur]
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

37



97°0-  19°0- 120 (44t} LT°0 ¥0°0 ¥0°0- €00 L20- §¢0- BN I'TN LTT
59°0 90°0- €90 5990 90°0 ¢0°0- ¥1°0- 00 0¥°0- 11°0- YA ‘emopadely  dMIN - 9T1T
’ ¢0°0- 90°0- €00 60°0- OO XHIN  GT1
£0°1 ve1- ¢80 vl ¥6°0 020 L20- €00 6¢°0- 11°0- SOAIPIBIN AN PII
7é0 65°0- 0€°0 1€°0 890 910 L0°0- €00 1€°0- L2°0- IeoseSepe]N DA €11
L9°0 80°0- 19°0 290 60°0 120 9T°0- €00 L¥°0- 81°0- BAOPIOIN VAN  ¢I1
Lc'0 ¥0°0- 62°0 620 L0°0 S1o 60°0- 00 9¢°0- gro- O00I0IN  YVIN 111
: 9v'1- gqro- 00 970~ L0°0 BUND “YVS ORI DVIN 0TI
Ero £€€°0- 660 660 ¢0°0- 000 91°0- 00 1v°0- 90°0- rlAjer] VAT 601
’ 0¢°0- 9¢°0- 00 €¢°0- ¥0°0 Smoquexnry XNT 80t
’ 80°0- ¢ 0- 00 9¢°0- G0°0- eluenyiy NLr1T  L0I1
: €20 €00 6¢°0- ¢c0- O130s9] OST 901
oo £€8°0- €90 660 91°0 90°0 €0°0- €00 ¥€0- cLo- wue] s VT <01
9&°0 ¥81- 01 90°1T L1°0 170 ¢ro- 10°0 §¢0- ¢ro- BN IS vOoT1l P01
LI°0 1 GL0 gL 0 60°0 190 aro- 00 1€°0- 01°0- uoueqoery NdT <0t
: 9¢°1- cro- 00 €00 wemnsyt LM 10T
Iro- 8vo- 0<0 090 §0°0 6¢°0- cro- 10°0 §¢0- €0°0- ‘dey o103  YOM 001
rer1 L0~ €80 STt €10 ¢e0 010~ 00 L20- 90°0- SIAON PU® SHMIM IS VNI 66
’ 01 0’1 €80 €¢0- e€ro- v 0- §¢0- HeqLIyM M 86
@90 ¢0°0- €V°0 70 8¢'0 020 9r°0- 00 L6°0- 1¢°0- elpoquery  JNHM L6
r1°0- 880" 44t €¥°0 61°0 6¢°0 L1°0- €00 ¥e0- 1¢°0- orqndey z43143] ZOM 96
Iro 0s°0- 8¢°0 1€°0 60°0 §c0 ¥0°0- €00 60°0- ¢C 0" eAuayy  NAM 6
$0°0- €0°0- 10 ¥1°0 o ¥1°0- 90°0- €00 61°0- 90°0- ueisyyezes] ZVM V6
: gro- 10°0- 000 L0°0- c0°0- ueder Ndr €6
91°0 £€9°0- 0S°0 160 01°0 6¢°0 ¥1°0- 00 8¢°0- ¢ro- ueplor qor  ¢6
§0°1 06°0- ¥L0 ¥L°0 L0°0 ¥¢0 60°0- €00 ¢e0- v1o- eoreure NVIE 16
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
1010  Paxig ourtJ, BOIY  swoIsny) YO opei], JdoH/Dd ewoduf ur]
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

38



Iro- 9¢0- ¥€0 §ge0 S1°0 80°0- 11°0- c00 6€°0- v1o- Aengereq Add Lyl
L0°0 ¥°0- 67°0 16°0 €0°0- G0°0- 80°0- 10°0 L2°0- G0°0- [esnjoq Idd 97l
7g'0-  VvO- ge0 8¢0 ¢0°0- 000 0T°0- 00 8¢°0- 90°0- pueiod T0d SVl
: €10 €00 ¢c 0" eoumy) moN ended  ONd  FPI
’ L0 61°0- 0t1°0- nered  MId €V1
0s°0 G0°0- 9¢°0 8¢0 0¢°0 1¢°0- 90°0- €00 01°0- 910~ sourddiyq THd  ¢vl
Er°o €0°0- 120 [qau 10°0 ¥0°0 €0°0- €00 020~ 11°0- ned Hdd  Ivl
: 8¢0 8T°0- 00 050~ L0°0- raeued Nvd 0OVl
: §0°0- 000 €00 ¥¢0- 81°0- uesied Mqvd 661
60°0- 0S°0- 170 [qau €0 ¥¢0- Sgro- 00 L¥°0- ¢0°0- uewg  NIWO  8¢1
’ 6¢°0 6¢°0 00 €00 G0°0- 80°0- €0°0- pueresz moN TZN  L€1
60°0 ¥¢0- 0 970 8¢°0 8¢°0- €0°0- 00 ¢60- €¢°0- redoN TN 9€1
700 cro ge0 LE°0 €0°0- 16°0- L0°0- 10°0 €¢°0- c00 LemION  YON g€l
’ Gv°0- 1¢°0- 10°0 L20- 10°0- SPURLIOYION d’IN Vel
59°0 ¢lL'0- L7°0 L0 ¥0°0 1,20 cro- €00 020~ 81°0- engerediN OIN €¢I
’ gro- 10°0- €00 €¢°0- L1°0- RHOSIN  VON €T
: 660 §0°0- €00 0€°0- 193N HIN  TI€1
’ 910 €ro- 00 9T°0- €10- vlqiueN  JNVN  6¢1
9¢°0 010 ¥6°0 L8°0 00°0 0670~ 61°0- 10°0 10°0- 90°0- eisfele]N  SAIN  AC1
$0°0- IT1- 810 8¥°0 11°0 0<0 90°0- €00 81°0- 6¢°0- e IMIN 921
97°0 6L.°0- 19°0 €6°0 ¥0°0 81°0 ¥1°0- 00 1€°0- 80°0- snpumeN SN STl
’ 18°0 aro- €00 0¢°0- vluejLne]y - THIN - €cl
98°0 17°0- 920 420 80°0 8¢l e€ro- €00 €¢0- 6¢°0- enbiqurezoly  ZOW 221
L0O°0 L8°0- 61°0 02’0 ¥1°0 10°T €1r0- 00 L6°0- L o- RIOSUOIN DN 12T
: 050 €10~ 00 60°0- o1Sousjuoly  ININ - OZT
0s°0 g8°0- [ er'l €0°0- 020~ 970~ 10°0 61°0- ¥0°0- BIRIN LTN  8TI
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
1010  Paxig ourtJ, BOIY  swoIsny) YO opei], JdoH/Dd ewoduf ur]
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

39



£0°0- ¥1°0- LZ°0 0€°0 €00 Iro  aro- 200 6€°0- v10- oureni) YN 28I
970 TTo- 6€°0 i ero gc0  €0°0- €00 02°0- gz0- epuesn  yHO 18T
&1'0  LT0- v2'0 gz'0 60°0 620  ¥0°0- €00 vZ'0- €¢°0- eruezue],  VZI 081
£0°0 YT O0- 82°0 82°0 10°0- ¢T’0  S0°0- 200 €e0- L0°0- Lostmy,  YNIL  8LT
79'0 600" Al 5 20) 60°0 Ze0  Tlo- 200 ¥20- zro- 'IstUn,  NOL LT
: ge’0 800" €00 L1°0- eSuoL,  NOIL  GLT
01’0 200 ze0 ze0 €00 61°0-  LT0- 10°0 91°0- 60°0- puefreql,  VHI €LT
8L'0 910" eeo 9¢°0 ze0 80 €10~ €00 0%°0- 1270~ 0301,  ODIL €Ll
0$°'IT  89°0- 82°0 60'T 62°0 090 220" €00 820~ 90°0- SO[PYPAdS  DAS 691
: 6¢0- 600" 10°0 L€°0- 10°0- wpomg  HMS 29T
10°0-  6V°0- 190 89°0 €0°0- ¥g'0-  61°0- 200 6€°0- ¥0°0- BIUGAOIS  NAS 99T
LE0-  TLO- 9¢°0 860 €0°0- 60°0-  <T0- 200 620" 800~ orqndey jeaols  MAS 991
I8°0 610 170 5 20) ¥1°0 100  2Io- €00 12°0- 60°0- owreulng  YNS  ¥91
: 10T 10T geo0 ert €00 8€°0- 12°0- ‘i 29 owior, 0vg  JIS €91
: 020  T110- 200 evo- 010" vIqIS  gYS 91
860  9¥0- L9°0 L9°0 €00 00 20°0- 200 LT°0- v1°0- lopeares 14 ATS 191
Iz'¢ 8T €S0 730 6€°0 Ut 600" €00 €2°0- 9z°0- PUOdT BIWIS  HTS 091
9L'0  STO- €90 €9°0 62°0 t0'0-  ST0- €00 8%°0- vT0- spue[s] wowojog  gIS  6<1
: 18°0-  §S°0- 100 8T°0- €0°0 srodedurg  JOS 89T
01’0 €90- zro €70 61°0 92’0 80°0- €00 620" €2°0- [eSoudg  NHS  LST
: ¥1°0 10°0 €00 61°0- uepng NS 95T
: 69°0- 600" 200 000 viqery Ipneg VS QI
900 1T1- 79°0 890 110 €0 €0°0- €00 62°0- 92°0- epueny VMY €S1
gz'o 101 L0°0- 90°0- 110 €2°0-  €0°0- 200 8%°0- S0°0- uorempa uerssny SO ¢Sl
: 000 600" €00 €€°0- 2070~ erwewioy  NOY 16T
: eL0 7L0 G0°0 Y0'T- 210" 200 200 reyed)  IVO 091
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
101071, pox1tq QuILT, eIy  SwWoIsn)) VO opedy, ddan/oa ewooug u
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

40



¢s0 11°0- 9¢°0- omqequitz - HMZ  ¢61
€1°0- 60°0- €00 §0°0- 020~ elquez  dINZ 161
eI o §¢0- €20 €20 €00 80°0 §0°0- 10°0 ¥0°0- 11°0- BOLJY 3nog AVZ 061
¥0°0 ¥0°0- €00 0¢°0- ‘doy ‘wewex  INHA 681
9&°T 60°0- 180 680 ¢ro 11°0 80°0- 00 ¢e0- 910~ goweg  JNSM 881
0¥°0 1.0 g0 010 11°0- 00 1¢°0- nyenuep  LAOA L8T
81°0- €0°0- €00 80°0- ay ‘eEenzous  NHA 8T
86°0 60°0- c00 cro- UBILY) 7 JULOUIA "1S LOA 781
€00 €00 €00 g0 L0°0~ Aendnin - XUN €8T
109J  JUeLIRAUL ‘uuado soxe) (rord ggo) A1yuno)) OSI
1010  Paxig ourtJ, BOIY  swoIsny) YO opei], JdoH/Dd ewoduf ur]
jrodxyq

g10Z-1T0Z “YIewyooq se Yy ‘uorpisodwoosq Surotoautsijy 310dXH gV O[eL

41



030 €T°0- ¥0°0 T0°0- ¢0'0- T0°0- 000 €€°0 €T°0 ¥1°0- [1zexg vdad  6¢
: ¥0°0 G0'0 8¢'0 e 0- elatog T0d 8¢
: 81°0 G0'0 00°0 epnuileg  NIND LT
: €0°0- 01°0 ge'o 1T°0 1¢°0- ozI[eg Z1d  9¢
8I°1 9.0 G0'0 61°0- T1°0- ¥0°0- IT°0 0g'0 fealt} €1°0- strefeg g1d  <e
91’1 10°T 000 92°0- 0’0 G0'0- 90°0 9€'0 12°0 61°0- "SozIoY pue ®eIusOq HId V¢
: G1'0- L0°0 0€'0 60°0- oY, ‘sewreyeg SHd €¢
¢0°'0- 00 700 LV°0- 18°0- 01°0 60°0 ce0 €20 ¢0'0- urerged YyHd ¢¢
80°0 ¢ 0- c0'0 ¢e'0- T0°0 €00 0T°0 €0 LT°0 €1°0- eLresmeg uod  1¢
g0 €V°0 €00 1¢°0- 62°0- €00 c0'0 6€°0 €T°0 €€°0- ysopesueq aond 0c
ero 9¢°0 ¢c0'0 81°0- G1'0- €0°0- €00 il S1'0 07°0- ose 'ubyImyg vdd 61
96°0- V.0 100 ¢a'0- ¢ 0- G0'0- 700 il 91°0 8¢'0- utueg NHE 8T
: c0'0 €10 ge'o 80°0 c0'0- wnis[eg Tdd AT
: 60°0- 10°0 97°0 67°0- puning aga 9t
91°'0- 890" 90°0 €¢'0- c0'0- 810 G0'0 ¥vo 81°0 €1°0- uelreqiozy dHzZv <1
0g°'1 880 90'0 €¢°0- c0'0 ¥0°0 L0°0 9¢'0 11°0 ¢0'0- eLsny LNV ¥I
S0°0 80°0- G0'0 T0°0- 000 10°0- 100 91°0 G0°0- c0'0- elensny sav. €1
0s°'r-  ¥0'1- 1¢°0- 67°0- cro- 11°0- 200 €€°0 8T1°0 01°0- ‘qreq pue ensnuy DLV ¢l
09°0 19°0 10°0 6¢°0- €0°0- G0'0- 700 6€°0 €10 ¢a'0- vluowly NYV 1T
: T0°0 000 Lv'0 T1°0- eUUISIY Ddv 01
: 90°0 €2¢°0- 0’0 ¥1°0 €€°0 0’0 NI qely pajiun) qdVvV 6
: 60°0- g0'0 170 LT°0 81°0- rluRqry d1v 9
£6°0 90°0- 000 01°0- G0'0- 90'0 90°0 S0 01°0 €¢'0- e[oSuy ooV ¥
&6°I- 99T~ T0°0- €1°0- 07'0- 0¢'0- [ 0g'0 ce’0 8¢'0- ue)STURYSyY DAV €
: 20°0- €1°0 ge'o ¥0°0- eIy MV ¢
00°0 000 000 000 000 000 000 000 000 000 S9yelS peiuN) vesn 1
109e  JURLIRAUIL ‘uuado soxe} (od gao) A1punoy) OSI
1010,  POXI] oL, 'OIy  swojsn)) vO opeiy, dan/oa eswooup u
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

42



: €00 €00 cro 60°0 §0°0- uredg dsd 69
£¢'0- ¥v0- 10°0 1T°0- 90°0- 000 10°0 V0 ¢cro 81°0- ‘doy qery 4dASF  ADA LS
: 00 €00 Y70 81°0- lopenoy nod  9¢
860 €00 10°0 L0°0- ¢0°0- 10°0 €00 970 €0°0- gro- RHIOB[Y vzd <9
860-  LV'0- 000 9¢°0- 90°0- c0°0- €00 24\ cro 91°0- onqndey weorutwo  NOd  ¥§
’ 60°0 L0°0 00 G000 ¢0°0- Jrewe@  MNA €9
£€°1- 901~ 10°0 L0~ 010~ €ro- 900 960 L1°0 81°0- eoluwoq - VINd - ¢S
: 600 G0°0 620 L1°0 ¢0°0- Auewron ndga os
cr'r §9°0 L0°0 vc0- 00 00 cro LE°0 L1°0 90°0- onqndey yoazyH qdz0 67
69°0- 0£0- G0'0 ¥e0- 00 ¢0°0- 60°0 L1°0- cro 90°0- snad4D dAD  8¥
L0°0 L0°0- ¥0°0 9¢°0- €0°0- ¢0°0- ¥0°0 180 L1°0 gro- BOTY ©ISOD ™o 9v
: ¥0°0 6670~ 61°0- L0°0- L0°0 ¥€'0 ¥¢'0- OPIOA oqel) AdD SV
’ 90°0- ¥0°0 v0 1v°0- sorowon  NNOD TP
re0 €00 10°0 11°0- G0°0- ¢0°0- 10°0 8¢0 gro 910~ rlquioro T00  €F
’ 100 LT0- FTO- ero L¥0 02°0 ¢z0- ‘dey ‘oBuop OO TV
: 10°0- 00 L0 €6°0- uoorwres  YWND - OF
LT°0 L0 10°0 LT°0- 1€°0- G600 §0°0 970 1o €6°0- SIIOALP 910D AID 68
LI°0 ¢00 00 000 €0°0- G0°0 00 ¥1°0 €10 L1°0- BUYD  NHO 8¢
Io'0- L1°0- 00 10" 10°0 000 ¥0°0 (g 170 010~ IL(e] THO L&
£9°0- 8L0- G600 L2°0- G0°0- cro 600 G00 v1o 10°0 pueLeziImg HHO  9¢
: 000 €00 000 ¢0°0- eprUR)  NVDO <€
: 10°0- ¥1°0- 1¢°0- 10°0 L0 61°0 67°0- ‘dey "y [erue)d avo  ve
Iro 00 00 vLo- 9¢°0- 600 800 (4t 110 ¥1°0- vuemsiog  VMA €€
58°0 §6°0 ¥0°0 9¢°0- 10°0- €¢°0- L0°0 6€°0 €10 ¢c0- ueny g NLd ¢¢
: 820 L0°0 [4aY] G0°0 'SSTILIR(] PuUnIyg Ndd 1€
’ gc0- 0§°0- L0°0- ¥0°0- 900 11°0 ¥1°0- sopeqreg ddad  0¢
109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D0  Paxig autJ, BOLy  sWoIsn) YO opei], JdH/Dd ewodu] urg
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

43



: ’ ’ ’ ' €00 €00 920 60°0 ¥0°0- Arenn VLI 06
£6°0-  LS0- 900 0€°0- 10°0 G0°0 ¥0°0 €60 11°0 90°0- [O®IST gsl 68
@90 70 10°0 ¢C 0" 000 €00 L0°0 020 11°0 €0°0- pueeo] TSI 88

: ’ ' ’ ’ 9T'0 €00 6V°0 €20 ¥1°0- beay bur .8

’ ’ G0°0 60°0- 0¢°0- ' 10°0 9¢0 ’ €1°0- "dey oture[s] ‘uel] NdI 98

’ ’ ’ ’ ’ L0°0 L1°0 920 L0°0 10°0- pueI] TdI S8
8§0°0 €10 10°0- G0°0- ¥1°0- 000 00 180 €00 9¢°0- eIpuy dNI 78
£6°0 §0°0- 900 80°0- 10°0- 000 00 170 800 61°0- rlsouopuy NdI €8
70 11°0- 10°0 €¢°0- 00 §0°0 ¥1'0 8¢0 L1°0 60°0- AreSuny  NOH ¢8
LL0 870 €00 G¢0- 10°0- ¥0°0 900 ¢e0 020 010~ BI)ROID AdH 18
o0 90°0- 900 ¢c 0" ¥0°0- G0°0- 600 180 1o L2°0- selnpuoy  dNH 08
6&'0- 8C0- €¢°0- §¥°0- 00 ¢00 170 L0°0- vZo 000 RUYD “YVS Suoy SUOH  DMH 6L

: ’ ' ’ ’ 60°0- 010 6€°0 ’ €¢°0- euedny  AND 8L
80°0- 91°0- 10°0 ¢C 0" ¥0°0- 000 €00 V0 010 €¢°0- plRwOIRny)  NLO L4
L0°0 80°0- ¢00 1¢°0- 00 10°0- €00 61°0 910 80°0- 9091 DYD VL

: ’ ' ’ ’ cro ¥0°0 L0 ’ 0¥°0- oyL ‘eIqUED WD Tl

’ ’ ’ ’ ’ L1°0- §0°0 8¥°0 ’ €7°0- BIUMY NID T4
r6'0-  LTO- 90°0 81°0- €C°0- L0°0- 900 9¥°0 €10 0€°0- vURYD  VHD 0L
£¢°0- 050" €00 v¢0- 10°0 80°0- L0°0 0¥°0 L0°0 1¢°0- eISI00D  OHD 69

: ’ ' ’ ’ 10°0- €00 600 60°0 ¥0°0- wopsury poyu)  YgD 89

: ’ G0'0 L7°0- 60 10°0- ' av'o 81°0 1€°0- 'S1S PAY ‘RISEUOIIN NSsd 99
8§I°0 01°0- 10°0 ¥1°0- 00 00 €00 Sy cro ¥0°0- oourL] vdd 79
ero- 10°0 900 1€°0- ¥1°0- €0°0- 60°0 0€0 cro 1¢°0- i Ird €9

: ’ ' ’ ’ 10°0 §0°0 920 L1°0 €0°0- pueulg NId 29

’ ’ 10°0 1T°0- ¥v'0- ¢0°0- 10°0 ’ LT°0 17°0- erdorysg HLH 19

’ ’ ’ ’ ’ €00 €ro 1€°0 020 80°0- ©IuoIsH Lsd 09

109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D0  Paxig autJ, BOLy  sWoIsn) YO opei], JdH/Dd ewodu] up
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

44



$6°0 120 ¥0°0 0t1°0- aLo- 10°0- €00 9¥°0 €10 8¢°0- BN I'IN LTT
s0°r 980 ¥0°0 6¢°0- ¥0°0- 10°0 80°0 8¢0 61°0 910~ YA ‘euopadely  dMIN - 9TT
’ 10°0 ¥0°0 €v0 €r0- OOXOIN  XHIN  STT
81°0- 69°0 €¢°0- 14°0- 49°0- G0°0- 9T'0 0¥°0 810 LT°0- SOAIPIBIN AN PIIT
&§0°0 970 10°0 v1o- L0 ¥0°0- ¥0°0 8¥°0 Sg1'0 17°0- reoseSepelN DA €11
oL o €90 00 8¢°0- 90°0- 90°0- 60°0 170 [¢qv 8¢°0- BAOPIOIN VAN ¢IT
8§€°0 ¢e0 000 €10- ¢0°0- ¥0°0- g0°0 g0 cro €¢°0- 0000 YVIN  TIT
: 860 600 1€°0 [t 010 'UMYD “YVS ORI DVIN 01T
97°0-  LL0O- 10°0 §¢0- 00 000 600 geo0 020 0t1°0- elajer] VAT 601
’ 800 €60 920 11°0 90°0 Smoquexnry XNT 80T
’ 00 €ro 660 L1°0 80°0- eruenyy Nr1 Lot
: 90°0- 9¥°0 v1o Y60~ O130897] OsT 901
gr°'0- ¢co- ¥0°0 §¢0- 11°0- c0°0- 00 170 910 81°0- wue] LS VT 401
9¢°0- L1°0 ¥0°0 8¥°0- ¢ro- 11°0- L0°0 [qau cro 81°0- 'O I8 vOo1l 701
6£°0 ¥9°0 000 ¥€'0- 90°0- 8T°0- 60°0 ¥¢'0 g1'o gro- uoueqoery NdT <0t
: 960 L0°0 g0 ¥0°0 emnst  IMM 10T
I7°0 ce0 000 €¢°0- €0°0- 800 L0°0 €10 cro §0°0- ‘dey *ea103  YOM 00T
90°1-  8¢0- ¢c0- ¢s0- 60°0- 80°0- 900 ¥€'0 €10 010~ SIAON PU® SPIM IS VNI 66
’ 10°0 L0~ 860~ 900 L0°0 020 86°0- TRqLIM M 86
67°0- 8€0- 10°0 02°0- 0¢°0- §0°0- 600 860 810 ¢60- elpoqurery  JNHM L6
cE0 €€°0 10°0 61°0- €10~ 010~ 010 970 91°0 60 oyqndey 243143 ZOM 96
00°0 90°0 ¢00 ¥1°0- 90°0- L0°0- 00 (4t ¥0°0 €6°0- eAuoy  NHUM 6
L0 860 000 90°0- 80°0- ¥0°0 ¥0°0 170 60°0 60°0- ueysyezes] ZVM V6
: ¥0°0 000 00 €00 ¥0°0- ueder Ndl €6
E1°0-  L1°0- €00 €¢°0- L0°0- 80°0- 80°0 1€°0 81°0 81°0- uepror qor  ¢6
£0°0- 000 10°0 ¥¢'0- ¢0°0- 90°0- G0°0 €70 010 1¢°0- eorewre VI 16
109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D0  Paxig autJ, BOLy  sWoIsn) YO opei], JdH/Dd ewodu] up
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

45



r0'0- €T0- 10°0 91°0- 0t1°0- 00 900 8¢0 810 1¢°0- AenSereq Add Lyl
Iro €0°0 ¥0°0 €C°0- 00 10°0 G0°0 €ro €10 80°0- resSnjioq Idd 9l
8§L°0 960 <00 L1°0- 10°0 000 900 180 810 60°0- pueiod T0d 9Vl
: ¥0°0- (4t} Y60~ eoumy) moN ended  ONd  FPI
: aro- 11°0 §1°0- nered  MId €1
67°0- 9V0- ¥0°0 L1°0- 1¢°0- 900 €00 170 00 ¥¢'0- sourddiiyq THd  ¢vl
710 10" 00 010~ 000 10°0- 00 4t 60°0 L1°0- nid ddd  Ivl
: L0°0- 11°0 620 ¥Zo 11°0- rueurd Nvd 0Vl
: 10°0 000 970 cro 8¢°0- uesiyed Mvd  6€1
60~ LvV0O- 10°0 61°0- 0€°0- 900 60°0 8¢0 €20 €0°0- uewo  NNO  8€1
’ 10°0 81°0- 10°0- 10°0- €00 ¥0°0 ¢0°0- pueesyz moN TZN 161
I9°0 L0 ¥0°0 1¢°0- 61°0- L0°0 00 ge0 §g1'0 9¢°0- redoN TN 9€1
0s°0 S1°0 ¥0°0 LT°0- 00 €10 ¥0°0 91’0 11°0 00 LemIoON  YON €€
’ ¢ro ¢ro 61°0 €10 10°0- SPUR[IOYION d’IN Vel
oro- 11°0- 10°0 1¢°0- €0°0- L0°0- L0°0 (4t 010 8¢°0- engeIediN OIN €61
’ ¥0°0 10°0 L0 110 §c'0- RHOBIN  VON €T
’ qro- €00 L0 9¥°0- BJIN AN 1T
’ ¥0°0- L0°0 180 80°0 0¢°0- evlqiureN INVN - 621
9¢°0 80°0 ¢00 L1°0- 000 800 11°0 61°0 000 60°0- eisfee]N  SAIN  LC1
85°0 ¥8°0 10°0 ¢c0- 80°0- €ro- ¥0°0 L0 60°0 0~ e IMIN 921
I&°0 0L°0 €20 cvo- €0°0- G0°0- 80°0 Y20 ¢1'0 cro- snpLmeN - SN ST1
’ 1¢°0- 60°0 v0 0€°0- vlueiLneN  LHIN €21
78'0-  ¢90- €00 ¢cro- 90°0- ¥6°0- 800 Vo 110 0~ enbiqurezoly  ZOW €21
6£°0 8¢°0 00 60°0- 60°0- L2'0- 800 LE°0 810 81°0- RIOSUOIN ~ ONIN 12T
’ €10~ L0°0 9¢°0 ¥1°0- 0ISoudyUOIN  ININ  0ZT
I¢'0- 090- 10°0 16°0- 00 <00 420 12°0 60°0 90°0- BN LTN  8TI
109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D0  Paxig autJ, BOLy  sWoIsn) YO opei], JdH/Dd ewodu] up
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

46



$6°0 00 900 v1o- €0°0- €0°0- L0°0 g0 61°0 1¢°0- outen{y  YdMN ¢8I
£€°0 170 ¥0°0 81°0- 80°0- 90°0- 00 L0 60°0 6¢°0- epuedn  yHO 18T
Lg'0-  0€0- 00 11°0- 90°0- 80°0- 00 L0 11°0 ge0- vlueZUE], VZL 08I
LEO 10 000 cro- 000 ¥0°0- €00 €60 910 11°0- Loyany, YOI 8LI
LEO 9¢°0 €00 0g°0- 90°0- 90°0- L0°0 0€0 cro 81°0- elstuny,  NAL  LLT
’ 60°0- G0°0 V0 9¢°0- e9uoL,  NOL 6T
0s°0 70 000 ¥1°0- ¥0°0- ¢00 010 Lo 800 ¥1°0- puelleq  VHL €L1
g6°'I-  66°0- 00 §c0- ¢c0- L0°0- 800 (4t} 61°0 v 0- 0301,  OHIL &Ll
89°0- 9¢°0- €¢°0- 6%°0- 0¢°0- 9T°0- 9T'0 it 1o 80°0- S9[[U249g DAS 691
’ 800 900 S¢ro 810 ¢0°0- uopams  HMS  L91
8§9°0 €60 10°0 1€°0- 00 900 11°0 €60 61°0 L0°0- BIUSAO[S NAS 991
80°1 99°0 G00 9¢°0- 00 00 g1r'o 8¢0 v1o L0°0- orqnday eaors MAS 991
£9°0-  LLO- L0°0 0¢°0- 0t1°0- 000 L0°0 €70 010 ¥1°0- suwreuLmMg ans vt
’ 10°0 9¥°0- Gc0- 0€°0- [qau 810 €6°0- ‘Ulld 7y oo, oeg dLs €91
: G0°0- 900 6¢°0 020 gro- elqIog dds 291
61°0 12°0 000 0€°0- €0°0- €0°0- ¥0°0 660 €10 1¢°0- lopeAres [H ANTS 191
rL0- 1T0- 10°0 ¥¢'0- L2°0- 6¢°0- G600 6v°0 11°0 6€°0- QUOVT BLIBIG qJ1s 091
&ro- 070" €0°0- 6¢°0- 0¢°0- 000 60°0 [qau €10 L8°0- SpUR[S] uowo[og d1s 641
’ 160 €80 81°0 60°0 S0°0 erodedulg  dDS 84T
I7°0- 8T0- 00 61°0- €10- L0°0- §0°0 avo v1o 9¢°0- [egousg NHS  L91
’ ¥0°0- 10°0- 8¥°0 6¢°0- uepng Nds 9st
: ¢ro G0°0 6€°0 000 vlqRly Ipneg avs  vat
LEO 650 00 6¢°0- 80°0- 60°0- 10°0 970 v1o 070~ epuemy VMY @ €91
91°0 0¥°0- 10°0 €00 80°0- 900 00 8¢0 €20 80°0- UOIYRIOpd UeIssny snd  c¢sl
: 000 §0°0 (4t 910 11°0- vluewoy . NOd 141
’ <00 €6°0- €0°0- 420 L0°0 860 11°0 Teyed) IVD 091
109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D0  Paxig autJ, BOLy  sWoIsn) YO opei], JdH/Dd ewodu] urg
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

47



¥1°0- 900 6¢°0- omqequity - HMZ  ¢61
€00 G0'0 L0 00 0€°0- elquez  dINZ 161
LI0- 200" 10°0- 01°0- c0°0- c0°0- €00 110 c0°0 91°0- BOLJY inog AvVZ 061
100~ %00 050 00~ ‘doy ‘wewex  WHA 681
oL'0- 670" ¥0°0 0%°0- 60°0- €0°0- G0'0 (4] Gg1'0 Sty roweg  JNSM 88T
¥¢'0- ce0- 9¢°0- €0°0- L0°0 (4] €€°0- nyenueA  LOA L8T
G0'0 00 24\ aro- dy ‘eenzousp  NHA  G8T
920~ g0'0 LE°0 81°0- UDLH 7y JUSOUIA 1§ LOA 781
100~ €00 4l 91 11°0- fenSnin  XygN €81
109e  JURLIRAUIL ‘uuado soxe) (od gao) A1punoy) 0OSI
D10  POXIg awT, ®OIy  swosn) YD opei], JdH/Dd ewodu] urp
yroduwy

ST0Z-TT0Z “{rewrydaq se y§) ‘uorisoduwrodsq SuroAulsijy 3rodwy ¢y SqrT,

48



Data Definitions

CIF/FOB ratio Log of ratio of import value reported by selected country to export value as
reported by all her trading partners. UN Commtrade.

Distance Log of simple distance (most populated cities, km). CEPII.

Sea Dummy variable for pairs not located at the same continent or island countries.
Own construction.

Colony Dummy variable if pairs were ever in a colonial relationship. CEPII.

Trade agreement Time-varying dummy variable if pairs are in trade agreement (base
treaty or accession), one year after entry force year. Dur et al. (2014).

GDP p.c. Log of GDP per capita, PPP (constant 2011 international USD). WB World
Development Indicators.

Income Taxes Taxes on income, profits and capital gains (percent of revenue). Taxes
on income, profits, and capital gains are levied on the actual or presumptive net income of
individuals, on the profits of corporations and enterprises, and on capital gains, whether realized
or not, on land, securities, and other assets. Intragovernmental payments are eliminated in
consolidation. WB World Development Indicators.

DC/GDP Domestic credit to private sector (percent of GDP). WB World Development
Indicators.

Trade Openness Trade as a percent of GDP. WB World Development Indicators.

Current Account Current account balance as a percent of GDP. WB World Develop-
ment Indicators.

External Debt Gross external debt position as a percent of GDP. Quarterly External
Debt Statistics, WB World Development Indicators.

Area Log of Area (sq km). CEPIIL.

Rule of Law Rule of Law captures perceptions of the extent to which agents have
confidence in and abide by the rules of society, and in particular the quality of contract en-
forcement, property rights, the police, and the courts, as well as the likelihood of crime and
violence. Estimate gives the country’s score on the aggregate indicator, in units of a standard
normal distribution, i.e. ranging from approximately -2.5 to 2.5.. WB Worldwide Governance
Indicators.

Customs Customs and other import duties (percent of tax revenue). Customs and
other import duties are all levies collected on goods that are entering the country or services
delivered by nonresidents to residents. They include levies imposed for revenue or protection
purposes and determined on a specific or ad valorem basis as long as they are restricted to
imported goods or services. WB World Development Indicators

Tax haven Dummy for country listed in tax havens blacklist released by European
Commission for 2016. European Commission.

Tax secrecy (1) Financial Secrecy Index Value calculated by multiplying the cube of
the Secrecy Score (Tax Secrecy (2)) with the cube root of the Global Scale Weight (Tax Secrecy
(3)) for year 2015. Tax Justice Network.

Tax secrecy (2) The Secrecy Score for 2015 is calculated based on 15 indicators in-
cluding banking secrecy, trust and foundations register, recorded company and public com-
pany ownership, public company accounts, country by country reporting, fit for information
exchange, efficiency of tax administration, avoids promoting tax evasion, harmful legal vehi-
cles, anti-money laundering, automatic information exchange, bilateral treaties, international
transparecny commitments and international judicial cooperation. Tax Justice Network.

Tax secrecy (3) The Global Scale Weight represent a jurisdiction’s share in global
financial services provided to non-resident clients for year 2015. Tax Justice Network.
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Control of corruption Control of Corruption captures perceptions of the extent to
which public power is exercised for private gain, including both petty and grand forms of
corruption, as well as ”capture” of the state by elites and private interests. Estimate gives
the country’s score on the aggregate indicator, in units of a standard normal distribution, i.e.
ranging from approximately -2.5 to 2.5.. WB Worldwide Governance Indicators.

Government effectiveness Government Effectiveness captures perceptions of the qual-
ity of public services, the quality of the civil service and the degree of its independence from
political pressures, the quality of policy formulation and implementation, and the credibility
of the government’s commitment to such policies. Estimate gives the country’s score on the
aggregate indicator, in units of a standard normal distribution, i.e. ranging from approximately
-2.5 to 2.5. WB Worldwide Governance Indicators.
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