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1 Motivation and Background

Modern, international quantitative trade policy analysis often requires ax-ante simulation
analysis, which has demanding data needs. It requires availability and consistency across
international and internal sales; across countries; across industries; and over time. Another
issue is estimation of model parameters: to be consistent, it should be done using the same
methodology and data as simulation. While new quantitative trade models are very capable,
the availability of data that are suited to the needs of policy analysts and researchers is
lacking. The datasets used for simulation are not suitable for estimation because they include
estimated data. Existing datasets are also limited in terms of countries and industries.!

The recently developed International Trade and Production Database for Estimation
(ITPD-E) is well suited for estimating key parameters of trade models, especially gravity
models. This database is heavily used by researchers and policy analysts and is available
on USITC’s Gravity Portal, gravity.usitc.gov. It covers 265 countries, 170 industries, and
in its second release over 30 years for most industries. Since it is solely based on reported,
administrative data, it is suitable for estimation. However, ITPD-E is not suitable for
simulation as it is highly unbalanced due to missing observations since some data points
were not reported by national statistical agencies. Most importantly, ITPD-E has many
missing observations for domestic trade.

The International Trade and Production Database for Simulation (ITPD-S) fills the needs
of simulation analyses. Its data has the same level of detail as the ITPD-E, but with missing
domestic trade observations filled in. This is done in steps relying on theory, and ensuring
internal consistency. Hence, in combination, ITPD-E and ITPD-S provide researchers and

policy analysts with mutually consistent databases for estimation and simulation.

For example, GTAP data (https://www.gtap.agecon.purdue.edu/) and WIOD (https://
www.rug.nl/ggdc/valuechain /wiod/?lang=en).


https://gravity.usitc.gov
https://www.gtap.agecon.purdue.edu/
https://www.rug.nl/ggdc/valuechain/wiod/?lang=en
https://www.rug.nl/ggdc/valuechain/wiod/?lang=en

2 Summary of Methods

ITPD-S takes as a starting point the latest version of ITPD-E, which is ITPD-E-R02. It
includes international and domestic trade data for all broad sectors (agriculture, mining
and energy, manufacturing, and services), for 265 countries, and 170 industries. Following
ITPD-E-R02, ITPD-S uses dynamic country codes that augment ISO3 country codes when
the same ISO3 code is shared by multiple countries. The years covered are 1986-2019 for
agriculture, 1988-2019 for mining and energy and manufacturing, and 2000-2019 for services.

ITPD-S fills in missing values for domestic trade observations. In order to do so, we use

both simple and econometric methods:

1. Simple methods: Some data points can be filled in using linear interpolation, forward
fill, and backward fill. Our analysis shows that these methods do a good job filling in

missing values.

2. Filling-in using a structural model: Relying on the structural gravity model, we
predict domestic trade flows. We only predict domestic trade flows because missing
domestic trade flows are more prevalent than missing regular international trade flows
due to a dearth of disaggregated gross output statistics, and because assuming that

missing international trade flows are zero will be a plausible assumption in many cases.

3 Simple Methods

Taking advantage of the latest developments in the structural gravity literature, the ITPD-S
construction is done in steps, as described below. Note that ITPD-E-R02 fills in missing
values for international trade flows with zeros. It contains a flag, flag zero, which is equal
to ‘r’” for observations with zeroes coming from original data sources, ‘p’ for observations with
positive trade flows, and ‘u’ for observations filled with zeros. ITPD-E-R02 is still unbalanced

because it only keeps observations that are used in a Poisson Pseudo-Maximum likelihood



(PPML) estimation with a demanding set of fixed effects (i.e., exporter-year, importer-year,
and directional country-pair fixed effects). Specifically, this eliminates all zero observations
not used for estimation because they are captured by fixed effects, e.g. if a country does not
export in a given industry and year, then the corresponding zeros will be captured perfectly
by this country’s exporter-year fixed effect. For ITPD-S we start with the zeros coming from
original data sources (flag zero equal to ‘r’), and with positive trade flow observations
(flag _zero equal to ‘p’), and mark them as actual, observed data. We flag them with a
value of the flag variable flag _itpds equal to 1.

Keeping these observations, there are 265 exporters, 265 importers, 170 industries, and
34 years. We only keep the years for the broad industries that are also captured in ITPD-
E-R02, i.e., 1986-2019 for agriculture, 1988-2019 for mining and energy and manufacturing,
and 2000-2019 for services. In terms of countries, we fully balance at this stage. Hence, we
end up with 352,256,688 observations ((34 x 28 +32 x 125420 x 17) x (258 x 258)). Of those
352,256,688 observations, only 28,687,598 observations have trade values (of which 427,413
are zeros), that is, 8.1%. In terms of domestic sales, the fully balanced dataset has 1,365,336
observations ((34 x 28 + 32 x 125 + 20 x 17) x 258).

We set all missing international trade flows to zero. We believe that this is a plausible
assumption, as reported international trade flows are quite comprehensive and it is well

known that the international trade flow matrix is indeed sparse.

3.1 Assuming zero domestic trade in some cases

As a first step, we assume zero domestic sales when there are no yearly exports to any
destination. If a country does not have any export within an industry over all years, and
output data is missing, we set domestic sales to zero. This is not done in services industries.?

This way, we are able to fill 314,316 domestic sales observations with zeroes. We flag these

2For services, it may very well be that output is positive even if we do not observe any international sales.
Note that, using our prediction procedures below, it may very well be that we get fillings of domestic sales
in cases where we do not observe any actual domestic sales. Such values should be used with great care. We
flag all values that are filled so that they can easily be identified.



observations with flag itpds=2.

3.2 Interpolation and forward and backward fill

Second, we fill in missing values by interpolation. Therefore, we use the time structure
to fill in-between missing years by interpolation. With linear interpolation, we can add
an additional 221,241 domestic trade observations. These observations are indicated with
flag itpds=3.

Besides interpolation, which fills in missing data between two years for which data are
available, we also use forward and backward fill. Forward fill carries the value for the lat-
est available year to more recent missing years while backward fill carries the value of the first
available year to earlier missing years. Forward filled values are indicated by flag itpds=4
while backward filled values are indicated by flag itpds=5.

While we investigated linear and cubic extrapolation, we obtained a substantial share of

negative values. Hence, we decided to not use extrapolated values to fill in missing.

4 FEconometric Methods Using Gravity Theory

Next, we use state-of-the-art structural gravity models for each ITPD-E-R02 industry
to predict missing domestic trade. To describe the theory-consistent filling up of data, we
start with the standard gravity system (see Anderson and van Wincoop, 2003; Yotov et al.,

2016, for examples):
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k
where X7,

denote the value of shipments at destination prices from origin i to destination
J in industry £ at time ¢. Y;kt are total outputs in country ¢ and industry k£ at time ¢, while
Y} is the world output of industry k at time ¢, i.e., ¥ = Zf\il Y}, EF, denote the total
expenditures of country j on industry k from all origins at time t. tfj?t are iceberg trade
costs on shipments of industry k from country i to country j at time ¢. o* denotes the
elasticity of substitution across varieties from different origin countries, assuming product
differentiation by place of origin (Armington, 1969). II¥, and P}ft are the country-industry-
time-specific outward and inward multilateral resistance terms, respectively (see Anderson

and van Wincoop, 2003).

The trade flow equation (1) can be translated into an estimating equation as follows:

o kok k _k k .
= Xe Ty M4 T T Eijes Vi, j, t, k, (4)

k
Xijt
where Y¥ is an industry-time constant, xﬁt collects all exporter-industry-year-specific terms
which are captured by exporter-industry-year fixed effects, m;?’t collects all terms on the
importer side controlled for by importer-industry-year fixed effects, Ti’;t = t}]}ak < 1, and
E?j,t is an additive remainder error term with conditional expectation equal to zero. Hence,

the conditional expectation of Xikj’t is given by:
E[XZtH = Xfxﬁtm;?,tn];,t' (5)
This can be re-written as:
E[Xz];,tH = eXp (Wﬁt + X?,t +In (Ti’;‘,t)) . (6)

This conditional expectation function can be consistently estimated with Poisson Pseudo-

Maximum likelihood (PPML), as advocated by Santos Silva and Tenreyro (2006), where zf,

k

and x7 are controlled for by exporter-industry-time fixed effects, 7f,,

and m?t is controlled



for by importer-industry-time fixed effects, X?,m respectively.
The fixed effects structure for international trade flows follows theory-grounded best prac-
tice as in equation (4) above. There is considerable flexibility in modeling the trade cost

: k
function 77 ;.

We follow two approaches: i) proxy for the trade costs using observables, ii)
relying on the panel structure to proxy for the trade costs using bilateral fixed effects in com-
bination with utilizing different aggregations and common fixed effects for these aggregates.

We will describe each step in turn.

4.1 Proxy for Trade Costs Using Observables

We approximate trade costs by a rich set of 10 bilateral time-varying observables (in addition
to the fixed effects structure and border effects):
Zys = {DIST; ONTGy: LANGy; CLEGy; CRELy; COLYj: (7)

EUij,t; WTOij,t; CSTU’%“ PTAij’t}’

where DIST;; denotes the log of bilateral distance, CNT'G;; denotes contiguity between
countries ¢ and j, LANG); denotes common language, C'LEG;; common legal origin, CREL;;
common religion, COLY;; a common colonial past, EU;;; joint EU membership, WTO;;
joint membership of the WT'O, CSTUj;, is an indicator variable denoting the existence of a
customs union, and similarly, PT'A;;, whether or not countries 7 and j are signatories to any
kind of preferential trade agreement at time ¢. Notice that some elements in this trade cost
vector Z;;; are time-varying whereas others are not. The data come partly from USITC’s
Dynamic Gravity Dataset and partly from CEPII.

These trade cost proxies for international trade costs are not directly relevant for pro-
jecting domestic trade, as the value for most of these (indicator) variables are set to zero
for domestic trade flows. Yet, border effects for domestic trade, the modeling of which will

be described in detail below, are identified relative to international trade and, as such, the



accuracy of describing international trade costs has a beneficial indirect effect on border
effects as well.

Domestic trade costs are usually captured by an indicator variable BRDER;;, a dummy
variable which is equal to one for international trade, i.e., whenever ¢ # j, and zero else,
i.e., whenever ¢ = j. The definition of BRDER;; plays a key role in guiding our empirical
analysis because it allows us to estimate (and hence predict) domestic trade flows in different,
alternative ways. Accordingly, we use a range of options for specifying international border
dummy variables (e.g. country- and time-specific or country-time-specific), see Anderson
et al. (2018).

Taking all these considerations into account, trade costs are proxied as follows:
In (7)) = 8" Zijs + DT Cyy, (8)

where Z;;, denotes the array of gravity variables as defined above with its corresponding
parameter vector S¥. DT'Cy;, is a proxy for domestic trade costs, which we parameterize in
five different alternative ways. We explore the following increasingly flexible specifications

for modeling domestic trade costs:
1. One common border effect for all countries at all points in time (a* BRDER;;);

2. Time-varying border effects constructed by interaction terms of the border dummy and
dummies for each year (af (BRDER;; x D;)). The associated coefficients o capture

general globalization trends (see Bergstrand, Larch and Yotov, 2015);

3. Country-specific border effects constructed by interaction terms of border dummy and
country dummies (af (BRDER;; x D;)). These variables capture heterogeneity across

countries in the difference between international trade and domestic sales;

4. One common border effect that is allowed to vary with observable country character-

istics, W;;, as defined below (o (BRDER;; x Wi4));

10



5. A border effect interacted with observable country characteristics that are allowed to

vary over time (af (BRDER;; x Wi, x Dy)).

Let W;; denote a vector of country characteristics that we use in the projection of do-
mestic trade costs when domestic trade flows are missing for a particular country in a given
year and industry. These country characteristics are assumed to have explanatory power for
describing the variability of domestic trade costs across countries; for instance, the relative
border barrier (BRDER) may be systematically higher in poorer or smaller economies. With

this rationale in mind, we define W;; as follows:
Imiz{huNSﬂ;CRE@;mapaﬁlnGDPPOm} 9)

where In DIST; denotes the log of a country’s internal (CES-weighted) distance, CREL; is a
continuous variable denoting the degree of religious homogeneity within a country, In GDP,;
is the log of GDP used as a proxy for market size and therefore home bias, and In GDPPC;;
denotes the log of a country’s GDP per capita in year ¢ as a proxy for the stage of develop-
ment.

Gravity equation specifications as described above deliver very high explanatory power
for bilateral trade flows. Hence, we use it to fill in missing values by estimating equation
(4) with five different alternative specifications for domestic trade costs DTC;;; in equation

(8). Then we calculate projected trade flows as follows:

_@ﬁzem@wm+ﬁ+ﬁﬁ@@mm&ﬁ (10)
:em@%m+@+%+@wmw%xa» (11)
:em@%m+@+%+@wmw%x&w (12)
:em@%m+@+%+mwmw%xwg) (13)
:em@%m+@+%+@wmw%meDw, (14)
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where ﬁﬁt and )2% are exporter-industry-time and importer-industry-time fixed effects con-
trolling for In (:cft) and In (m§7t), respectively, and hats denote estimates. When estimating
equation (4) with PPML, the fixed effects have an exact structural interpretation if the true
data-generating process follows the theoretical structure. Standard errors are clustered at
the country-pair level.

Based on our results, it appears that the third model for domestic trade costs, i.e. that
with country-specific domestic trade costs (BRDER;; x D;), exhibits the highest degree of
in-sample accuracy for predicting domestic sales when that information is available. This
does not necessarily mean that this model is always superior, as we cannot really gauge the
accuracy of other models out-of-sample because no actual domestic trade data are available
for comparison. Thus it might well be that one of the other specifications is better suited to
instances in which hardly any or no domestic sales are available.

Notice that this section’s gravity-based approach to filling domestic sales breaks down
when no domestic trade flow data at all are available in a given industry, as the coefficient
on domestic trade costs DT'Cj;; is then not identified. Our aggregation procedure described
in Section 4.2 helps in these cases.

It also happens that for some country pairs or domestic sales in some industries, we
cannot obtain trade flow predictions because some corresponding fixed effects cannot be
estimated, or because some of the explanatory variables used to proxy trade costs are miss-
ing. In particular, time series for GDP and income per capita, although being fundamental
macroeconomic variables, exhibit more gaps among developing countries than one might
have anticipated.®> Again, in these cases, our aggregation procedure described in Section 4.2

will help.

3For instance, we had to abandon the use of variables from the World Bank’s Doing Business database,
such as “time it takes to export” or “number of documents required for exporting”, because of insufficient
coverage, although such information would arguably be highly relevant for explaining variation in border
effects across countries.

12



4.2 Using Panel Structure and Aggregation

The idea behind this approach is to obtain estimates of the key variables by exploiting the
panel data at a bit more aggregated level (e.g., at the sectoral level). This approach is
implemented in 3 steps, one for each of the 3 key variables. And, within each of the three

steps, we take two sub-steps.

4.2.1 Predict Missing Domestic Trade Costs

The first step delivers estimates of some missing values for the domestic trade costs. It

includes two sub-steps.

4.2.1.1 Estimate a Pooled Gravity Model at the Desired Level of Aggregation
First, we estimate the following gravity models at the desired level of aggregation:

Xk

27,t

= explaf (BRDER;; x Dy) + mf, + X5, + HE] x e, Vi, j, (15)

i,

Xk, =explaf (BRDERy; x D) +mk, + x5, + H5] x ebi,,

Vi, j. (16)

The difference between equations (15) and (16) is the industry (superscript) index on asym-
metric, bilateral fixed effects ﬁw In equation (15) these fixed effects are for industry k.
Hence, instead of using several proxies for trade costs, we exploit the panel structure and
control for all asymmetric, bilateral, and non-time-varying influences by these fixed effects.

Equation (16) exploits different levels of aggregation. Hence, equation (16) is estimated
by pooling several industries into an industry group s. The choice of which and how many
industries to pool together is flexible. We want (i) many industries and (ii) industries that
are as close as possible in terms of the type of products that they include. Since there are
trade-offs, we start with a few close industries and then broaden the selection by moving to
a more aggregated level. In sum, what this procedure does is impose a common industry

group estimate for domestic trade costs within an otherwise most disaggregated structural

13



gravity specification. Note that, as long as we have data for some of the industries in this
industry group, we should be able to obtain a corresponding estimate for domestic trade
costs in the industry group.

We utilize six different levels of aggregation. The lowest level is based on estimates for
each of the 170 industries, corresponding to the industry description “ID 1” in Table 1. Table
1 provides the details for four more levels, which go up to “ID 5", where we aggregate to the
four broad sectors “Agriculture”, “Mining and Energy”, “Manufacturing”, and “Services”. The

sixth level of aggregation pools all 170 industries together.

4.2.1.2 Predict Missing Domestic Trade Costs from a Second-stage Regression

Second, we predict missing domestic trade costs from the following second-stage regression:

—=k

o=, i+ ¢k + e (17)

—~k

where, ﬁ :

—S
. are the estimates of domestic trade costs from equation (15), 77, are the corre-

sponding domestic trade cost estimates from equation (16), and 1; and ¢* are country and
industry fixed effects, respectively, which will control for any country- and industry-specific
characteristics.

In principle, we can add any additional country-industry covariates for which data are
available. Note also that when we move to more aggregate analysis, we can add more
such covariates. Finally, note that, instead of using the second-stage regression analysis,
we can simply replace the missing industry-domestic trade costs with the corresponding
sectoral estimates. This, of course, is even simpler. However, comparisons between the two
approaches show that, as expected, the regression analysis delivers better results. Hence,

this is the approach that we use for ITPD-S.

14



4.2.2 Predict Missing Exporter-time Fixed Effects

This step is very similar to Step 4.2.1. The data used is the same. However, instead of
imposing a common sectoral estimate for the pair fixed effects, we are imposing a common
sectoral estimate for the exporter-time fixed effects. As before, all other variables are at the
most disaggregated level. The corresponding estimating equation becomes:

Xk

i7,t

= explof (BRDER;; x Dy) + w5, + X%, + HE] x ek, Vi, . (18)

Then, we use the resulting sectoral estimates in a second-stage regression, where the depen-

dent variable is the exporter-product-time estimates from (15):
R =T+ i+ 0+t € (19)

4.2.3 Predict Missing Importer-time Fixed Effects

This step is identical to Step 4.2.2. However, this time we implement it for the importer-time
fixed effects. Armed with the predicted values of the 3 key variables, we can predict more

missing domestic trade values.

4.2.4 Repeat Steps At Increasingly Aggregate Levels

We repeat the steps described in Sections 4.2.1, 4.2.2, and 4.2.3 at different levels of aggrega-
tion. Specifically, we apply this procedure for all the five aggregates described in Table 1, as
well as for all the 170 industries pooled. Note that this includes the natural step to aggregate
the broad sectoral levels, i.e., Agriculture, Manufacturing, Mining and Energy, and Services.
The caveats of this approach are that with each step at a more aggregate level, we are moving
further and further away from the industry level. Thus, the sectoral estimates of the three
key variables are weaker and weaker predictors of the missing product-level variables that

we need.

15



260d 9xaU WO PINUIIUOY)

AS1ouf pue Suturpy z AS1ouy pue Sururjy 1 AS1ouf pue Suruly 1 Sururty T 1e00 paey Jo Sururjy 6T
21N No1I8Yy T sjonpoad [ewiuy ¢ sjonpoad [ewruy fed sjonpoad [ewiuy L Surysig 8T
21N No1I8Yy 1 syjonpoad juerd 14 syponpoad juerd [} syonpoad jued [ A1ys910 L2

BEY
21N} MO8y 1 sjonpoad jued z syonpoad juerd g syonpouad jue[g q 9z
‘syonpoad [eanjmonide 19yl
21N No1ISYy 1 sjonpoad juerg z sjonpouad juelq [} sjonpoad jue[d g soo1dg [st4
2Inynondy 1 sjonpoad juerg 4 sjonpouad juelg [} sjonpoad juerg [} $93701e810 pue S9ARI] 000B]O], 174
2Inynon8y 1 sjonpoad juerg z sjonpoad jue(g [} sjyonpoad jued g u0130D) €T
2In3Nd1I8Yy 1 sjonpoad juerg z sjonpoad jue(g [} sjonpoad juerg [ Jou ‘se3eionag k&4
21Ny Mo1Isy T syonpoad juerd z syonpoad juerd g syonpoad juerJ [ syonpoxd o200 pue 020D 12
S[eWIU® 9AI] Pu®R ‘s1on
21Ny MotIsy 1 syonpoad [ewrruy e syonpoad [ewruy € RLEEY AN 9 02
-poad 3003s9AI]l ‘sjeow JI9Y}1Q)
21N No1I8Yy T sjonpoad [ewiuy ¢ sjonpoad [ewruy fed sjonpoad [ewiuy L s338H 61
21Ny MotIsy 1 sjonpoad [ewrruy e syonpoad [ewruy € ELEEY AN 9 aUIMG SATT ST
21N NO1I8Yy 1 syponpoad [ewiuy e sjonpoad [ewtuy € FLEEY AN 9 a1198D OATT LT
21n3MoIsy 1 syonpoad juerd z syonpoad juerd g syonpouad jue[g g SINN 91
21n3MoIsy T sjonpoad jue(d z sjonpouad jue(q [} sjonpoad juerg [} so[qe)a8oa paredaig (<3}
2Inynondy 1 sjonpoad juerg z sjonpouad jue(g [} sjonpoad juerg [} soom( 3y pue sjmay paredoarg Al
2Inynonsy 1 sjonpoad juerg z sjonpoad juelq [} sjonpoad juerg [} so[qejel3oa [Ysolg €1
21N} Moy T syonpoad juerd 4 syonpoad juerd g syonpoad juerg g 1INy ysaag zT
paAlas
2In3Nd1I8Yy 1 sjonpoad juerg z sjonpoad juelg [} sjonpoad juerg [} 11
-21d ‘pauap ‘sown3oa pue sas[nJ
21Ny MotIsy T syonpoad juerd z sreSng 4 sreSng 2 SI9UQ399MS I} ot
sdoio 1e8ns
21N No1I8Yy 1 sjonpoad juerd 14 s1esSng i siesSng 7 6
pue IeSns peuyel pue mey
spooj jod spooj jod
21N NOLI8Y 1 sjonpouid [ewriuy ¢ sjonpoad [ewiuy € ¢ ]
pu®e SsjuaIpaldul pes) [RWIUY pue sjuaIpaIful ped) [RWIUY
(synuead
21N NO1ISY 1 sjonpoad jue(d 14 Spaas[IO z SPoas[IO z L
Surpnioxe) spaas[io Y0
21Ny nondy 1 syonpoad jue(d 14 Speas[IQ z Speas[IQ z sueaqAog 9
21N} Moy T s[eara)) T s[eara)) T s[eara)) T syonpouxd [eara) g
21N} Mo1IsYy T s[eara)) T s[eara)) T s[eara)) T S[ea120 1910 4
21N} Mo1Isy 1 s[eara)) T s[eara)) T s[eara)) T uro) e
2In)MotIsy 1 s[eara)) T s[eara)) T s[eara)) T (mer) 2oy z
21Ny MotIsy T s[eara)) T s[eara)) T s[eara)) T e M T
g uondriosa ¢ dar 7 uorpdrrosaq v a1 ¢ uondrroseq € dar g uondrrosaq ¢ dr 1 uorydroseq T.dar

UOT1)eF9ISSY JO S[OAdT] :T S[qRL,

16



26nd 3T2U UO PINULIUOY)

Suranjoeynuen fed Ieomjooy pue ‘[ereddy ‘oyxag, z Ieomyoo pue ‘[oreddy ‘oIxoJ, 4 o[1IXaT, ¢ s3n1 pue syodie) 9g
eredde

SurinjoeynueN € 1eoamjooy pue ‘[ereddy ‘o[IxaJ, z 1eomyooq pue ‘[oreddy ‘oIxog, 4 a[1IXaT, e [ele}
jdeoxa sa[orjae a11yxeg) dn-apejy
Suraeom 911

Surimjoenuen € Ieamyoo,] pue ‘jereddy ‘a[rxay, z Ieomiooy pue ‘[ereddy ‘o[1xaJ, z oIIXaT, e 24
-x91 ‘uorjeredead oiqy 9[11X9T,

Furimjoenuen € 000'qOJ, pU® ‘sNULI( ‘POOg T 000RqOJ, PU® ‘sNULI(] ‘pPOOqg 1 000®RqOJ, pu® SNULI z sjonpouad odoeqof, g

Furmjoenuen € 000'qOJ, PU® ‘sNULI( ‘POOyg T 000RqOJ, PU® ‘SNULI(] ‘POOg T 000®RqOJ, pu® SNULI z SIojem [RISUIW {SYULIP 3JOS 44

Surinjoeynuey s 000®'qOJ, pue ‘s)qullg ‘Pooq 1 000®vqOJ, pPue ‘sqULI] ‘POO] 1 000®v(qO], pPu® squLIg z jlewr pue sionbi] RN 18

Burinjoejnue € 000®'qOJ, pue ‘s)ulig ‘Poog 1 000®vqOJ, pPue ‘squLI] ‘POO] 1 000®vqO]J, Pu® SsqULIQ 4 SOUTAN 0g
squds jo

Surmjoenuen € 000B(OJ, PU® ‘SNULI(] ‘POO] T 020®qOJ, PU® ‘SNULI ‘pPOog T 020®qOJ, pPu® SNULI z 6%
Surpua[q 7g SuUIf313001 SUIYSIQ

Surimjoenue s 000B(OJ, pU® ‘sNULI ‘pPOOg T 022®qOJ, PU® ‘sNULI ‘pPoog T poog T 2*9'u sponpoxd pooj 1Y |¥
sjonpoad

Surimjoenuen € 000BqOJ, pU® ‘SNULI ‘pPOOg T 020®qOJ, PU® ‘sNULI] ‘pPOOg T poog T Ly
Ie[lwrs 29 SO[POOU  IUOIRIRIN
A19u01109]

Surinjoeynuen € 020®qO]J, pue ‘s)uLl ‘pooyg T 022®qOJ, PU® ‘SNULI(] ‘POO] T poosg T 9%
-u0d Ie3ns pue 23e[0D0YD BOD0)

Furinjoenuen € 000'qOJ, pU® ‘sNULI( ‘POOg T 000RqOJ, PU® ‘syULL ‘pPOOqg 1 poog T Ie3ng (52

Jurimjoenuen € 000'qOJ, pU® ‘sNULI( ‘POoyg T 000RqOJ, PU® ‘SNULI(] ‘POOg T poog T syonpoad Krexeg %474

Surinjoeynue € 000®'qOJ, pue ‘s)iulig ‘Poog 1 000®vqOJ, pPue ‘squLI ‘POOoq 1 pooyq 1 spe9j [ewrue patedald (57

Burinjoejnue € 020®'qOJ, pue ‘s)uLig ‘Pooq 1 000®vqOJ, Pu® ‘sqULI] ‘POO] 1 pooyq 1 sjonpoad yoiejs pur seydIv}S l47

Surinjoejnuey € 020®'qOJ, pue ‘s)uLig ‘Poog T 000®vqOJ, Pue ‘squLI ‘POO] 1 pooyq 1 sjonpoad [[Tw ureir) ¥

Surimjoejnue fel 020®'qOJ, pue ‘s)iuLIg ‘Pooq 1 000®vqOJ, Pue ‘SqULI] ‘POO] 1 pooq 1 sjonpoad Lireq oV
syej

Suranjoeynuen fed 020®'qOJ, pue ‘syULI] ‘POOq 1 020®vqO], Pue ‘SULI( ‘POO] 1 pooyq 1 6¢
pue S[I0 [ewTue pue 9[qe)aSoA
so[qelalon 7y

Surimjoenuen € 000BqOJ, pUe ‘SNULI(] ‘POO] T 020®qOJ, PU® ‘SNULI( ‘POOg T poosg T 8¢
qmay jo Surarssaad/Surssedorg

Jurinjoenuen € 000'qO]J, pPU® ‘sNULI ‘POoqg T 000RqOJ, pPUR ‘syULL ‘pPooqg T poog T ysy jo Suraresaid/Suisseooig L€

Furimjoenuen € 000'qOJ, pU® ‘sNULI( ‘POoqg T 000RqOJ, PU® ‘sqULL] ‘pPOOqg 1 poog T yeow jo Suiareserd/Surssedorg 9¢
uory

A31ouf pue Surury z A81ouy pue Sururjy 1 A31oury pue Surury 1 ABouayg z ce
-nquysip pue uorjonpoid sen
UOHNQLISIP pue ‘UOr}

A81ouy pue SUIUIN z A81ouy pue Suruiy 1 A319uy pue SuruiN T AZouey 4 ¥e
-0o7[02 ‘uorjonpoid A310113091H

A81ouy pue SUTUIN z A819uy pue SUuruin 1 A319uy pue SuruiN T Suruin T Surirenb pue Sururwt 1Y ce

A81ouy pue SUTUIN z A31ouy pue Iururjy T AS1ouy pue SUrUIN 1 Sururty 1 $910 uodl Jo Sururjy ze
se8 [einjeu pue

AS1ouf pue Suruipy z A31ouy pue Sururjy 1 AS1oufy pue Suruiy 1 Sururty 1 1€
wnoajorjed  opnNId  UOIORIIXH

A31ouf pue Suruiy 4 A81ouy pue Surury 1 A31oufy pue SuruiN 1 Surury 1 911u31] jo Suruin 0g

g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

17



26nd 3TOU UO PINULIUOY)

syonpouad [ejoJN pue [RISUIN

sjonpoad o1y

Surimjoenuen € 2 4 s[esrway ) L sy1onpoad usao 230D 6L
‘orgserd  ‘reqqny  ‘srestway)) -se[d pue ‘Ioqqny ‘s[eotway))

Surjurad

Surinjoeynuen fel 1aded pue poopn ¢ 1odeq pue POopn € 1adeg 9 |L
0} Ppoje[ad  SII}IAI}OR  9DIAISG

Furimjoenuen € 1aded pue poop [ Toded pue pOopn € tededq 9 Sunyurag LL

Furimjoenuen € taded pue poopy I teded pue poop € Tedeq 9 Surysiqnd 12Yy30 9L

Furmjoenue € 1aded pue poop I teded pue poop € Tedeq 9 'IpAW PapIodal jo Jurysiqndg GL
‘039 s[eu

Surinjoejnuey € 1odeg pue poopn ¢ 1odeq pue poopp € Todeg 9 VL
-inol siededsmou jo Surysiqng
suoryeoriqnd

Suranjoeynuey fel 1odeg pue poopn ¢ 1odeg pue poopp fel Todeg 9 eL
I9yjo pue sjyooq jo Surysrqndg
pieoqiad

Surinjoeynuen fed 1odeg pue poopn e 1odeg pue poopn fed 1adeg 9 Tl
-ed pue 1oded jo so[do1r1e 1LYIQ
pieoq

Suranjoeynuen € 1aded pue poopn e 1oded pue POopn € 1adeg 9 12
-1oded pue 1oded pojredniio)

Burinjoeynuen € Todeg pue poopn [ 1aded pue poopn € 1adeg 9 pieoqieded pue ieded ding 0L
meirys /3100 jo

Furimjoenuen € 1aded pue poopy I 1oded pue poop € POOM q 69
so[o13ae ‘sjonpord poom 19310

Surmjoenuen € tadeg pue poopp I teded pue poop € POOM q SIDUIRIUOD USPOOA 89

Surinjoejnue € 1odeg pue poopp ¢ 1odeq pue poopp sl POOM [ Arautol pue L1jyuadied siepimg L9
‘099 pIeoq

Suranjoeynuey e 1odeg pue poopn ¢ 1odeq pue poopp fel POOM [} 99
aro131ed poomA[d s109YS I00UDA
poom

Surimjornuen € todeg pue poopp e Toded pue poop € POOM g c9
jo Surueld pue Sulumeg

Surinjoeynuen fel 1eamiooy pue ‘[oreddy ‘o[IxaJ, z 1eomy00 pue ‘[oreddy ‘o1IxoT, z 1eomioo] pue [preddy 7 I29M300,] 79
ssouaey 2y A19[p

Burinjoeynue € 1eamiooy] pue ‘[ereddy ‘e[1Ixag, 14 1eomy00,] pue ‘[oreddy ‘o1IxeJ, 4 Ieemiooj pue [areddy 12 €9
-pes {090 sSeqpuey o8e33nry

SurinjoeynueN € Ieamyooy pue ‘[areddy ‘e[1Ixaf, z 1eamioo pue ‘ereddy ‘o[13xefJ, 4 1eamiooj pue [areddy 7 19t yes] jo ursselp pue Suruue], z9
ainjy jo Surssed

Surinjoeynuey € Ieamioo,] pue ‘[ereddy ‘o[1IxaJ, z 1eamioo, pue ‘ereddy ‘o[1axaJ, z 1eamiooj pue [areddy 7 19
-oad tanjy jo Suredp zg Suissei
1oxed

Surinjoejnuey fel Ieamiooy pue ‘[ereddy ‘oyxaJ, 4 Ieomiooq pue ‘[oreddy ‘o1Ixog, 4 Ieomiooj pue [preddy i 09
-de inj jdeoxo joredde Surreopn
So[o1)Ie pue

Suranjoeynuey fed Ieomjooy pue ‘[ereddy ‘oyxag, z Ieomyooq pue ‘[oreddy ‘oIxog, z Ieomjoo] pue [preddy 7 6S
SOLIqR] POJaYDd0Id PuUR PIYIUS]

Surmjornuen € Ieamioo,] pue ‘jareddy ‘o[rxaJ, z Ieomiooy pue ‘[ereddy ‘o[1xag, T oIIXaT, e 29U S9[I19X3) 1YL 8¢

Suranjoeynuey fed 1eamiooy pue ‘[oreddy ‘o[1IxaJ, 14 1eomyo0 pue ‘[oreddy ‘oIxoT, z o[1IXa], ¢ Suryjeu pue suimg adox s8epio)) LS

g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

18



26nd 3TOU UO PINULIUOY)

sjonpoad [ejan

pue [RISUIN

sjonpoad orurex

Surimjoenuen € 2 syonpoad [BI9JN pUR [RISUIIN g syonpouxd [eIauIN 6 L6
‘orgserd  ‘reqqny  ‘srestway) -90 {Aeo A10joRIJOI-UOU }ONIIG
syonpouid [e}SJN puU®R [RISUIN
Surimjoenuen € ¥ syonpoad [BIS]N pPUR [RISUIN g syonpouxd [eIauIN 6 syonpoad drurersd A103oeIyey 96
‘onseld  ‘reqqny  ‘sfedrweyp
sjonpoud [N PUR [RISUIN
Furimjoejnuen € ¥ sjonpoad [e}S]\ pu®R [RISUIN g sjonpoad [eIBUIN 6 aIeMULY}IRS puR BUIYD AI9330Jg <6
‘onseld  ‘reqqny  ‘sfedrweyd
syonpoad [R}SIN PUR [RISUIN
Surinjoeynuen € i sjonpoad [e}9]\ pue [RISUIN [} sjonpoad [ersuln 6 sjonpoad sse[3 pue sse[n) 76
‘onseld  ‘reqqny  ‘sredrway)d
syonpoad [e}OIN pPUR [RISUIN syonpoad or19
Surmjoenue € % 4 o13SR[J pPuU®R Iaqqny 8 syonpouxd o1yse[J €6
‘orgseld  ‘leqqny  ‘s[edotwey) -se[J pue ‘leqqny ‘s[edrwey)
syonpoxd [ejoJN pueR [RISUIN syonpoad or19
Surimjoenuen € 2 4 o13sR[J pPuU®R I9qqny 8 syonpoad raqqni 1LYIO 6
‘ogseld  ‘raqqny  ‘s[edtwey) -se[J pue ‘Iraqqny ‘s[esrwey)
syonpouad [ejoJN pue [RISUIN syonpoad or19
Surimjoenuen € 2 2 o13sR[J pU®R IaqqnYy 8 saqny pue saiky raqqny 16
‘oryse[d  ‘reqqny  ‘s[edstway)) -se[d pue ‘Ireqqny ‘spesrwey)
syonpoud [R}SIN PUR [RISUIN sjonpoad o139
Surimjoenuen e ¥ 4 o138R[J PuU®R Iaqqny 8 SeIqy spew-uey 06
‘oryseld  ‘reqqny  ‘s[edrwey) -se[d pue ‘leqqny ‘s[esrwey)
syonpoad [R}SIN PU®R [RISUIN syonpoad o194
Furmjoenuen € 2 4 s[esrwey D L 09 u sponpoad [edrwLayd 1Y 68
o1gse[d  ‘Teqqny  ‘s[edtway) -se[d pu®r ‘leqqny ‘sresrway))
sjonpoad [e}9]\ puR [RISUIN sjonpoad o1y suorjeredead
Surmjoejnuey € v v sresTIey D L 88
o198R[d  ‘Taqqny  ‘s[edtway)) -se[d pu® ‘reqqny ‘sresrway)) or1jowisod  27p  Surueso  drog
syonpoad [N pu®R [RISUIN syonpoad or19 D39 s[esrwayd
Supamjoegnue € v v sresTaey D L L8
‘orgserd  ‘roqqny  ‘sredtway)) -se[d pu® ‘Ioqqny ‘s[eorway)) [euroIpaw s[edrpnadsewIey
syonpouad [ejoJN pue [RISUIN syonpoad or19 soIjsew pue
Supmjoegnue € v v srestweyp L 98
‘o1gseld  ‘raqqny  ‘s[edstway) -se[J pue ‘Iraqqny ‘s[esrwey) sur Sunjurad seysiuIeA sjureJ
sjonpouid [eJSJN puU®R [RISUIN syonpoad or19 syonpoad [edrweyo
Supnjorgnue € 14 v srestwLyy L a8
‘orgserd  ‘leqqny  ‘sreotway) -se|d Pu® ‘Iaqqny ‘s[eorway) -013® Iaj0 pue SOpIOIISed
syonpoud [R}SIN PU®R [RISUIN sjonpoad o19 Iaqqna o139y}
Furmjoenuen € ¥ 4 s[esrway D L 8
‘oryseld  ‘reqqny  ‘s[edtweypd -se[d pu®r ‘leqqny ‘sresrway)) -ufs ‘swioj Arewrad ur soryse[d
sjonpoad [e}9]\ puR [RISUIN sjonpoad o1y spunod
Sunnjoejnuey € v v sreoTmey D L €8
o1gsR[d  ‘Teqqny  ‘sedtway)) -se[d pu®r ‘leqqny ‘sresrway)) -wod Us80I}IU PUR SIDZI[13I9,]
sjonpoad [e}9]\ puR [RISUIN sjonpoad o1y sI19
Suramjoegnuey € v v sresTmey D L z8
‘orgseld  ‘reqqny  ‘s[edotwey) -se[J pue ‘leqqny ‘s[esrwey) -z111310] 3dooXa s[edorwoyd JIseqg
syonpoxd [ejoJN pu®R [RISUIN syonpoad or19
Surimjornuen € 2 4 s[esrway ) L [enJ Iea[onu jo SUISSad0Ig 18
‘ogseld  ‘Iaqqny  ‘s[estwey) -se[d pue ‘Iraqqny ‘s[esrwey)
syonpouad [ejoJN pue [RISUIN syonpoad or19
Surimjornuen € 2 2 s[esrway ) L syonpoad wnajorjed pauyey 08
‘orse[d  ‘reqqny  ‘s[estway)) -se[d pue ‘Ireqqny ‘spesrwey)
g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

19



26nd 3TOU UO PINULIUOY)

uoryeyrodsuedy, Krouryd
Surimjoenuen e [ Aiouryoen 9 oyradg sauryoe z1 (281
pue ‘sotuoijooly  ‘Arourydey -ewr AI11s910] pue [RININOUSY
uoryejrodsuery, K1o
Surimjoenuen € g Kisuryoen 9 [eIouar) SAUIYdRIA T P11
pue ‘sotuoijoo|y  ‘Araurydey -uryoew asodand [ersusd 19410
uorjejyrodsuedy, Juew
Jurmjoenuen € q Arouryoen 9 [elouan) saUIYIRIN 1T eIl
pue ‘sotuoijody  ‘Arourydey -dinbe Surjpuey pue Suryjig
uorjejrodsued]y, sIauanq
Surmjoeynuen € g Arouryoen 9 [eIouar) SaUIYdRIN 1T ZT1
pue ‘soruoijoo[y ‘AIaurydeIy 90BUIN] PpUR S9ORUIN] SUDAQ
uorjejrodsuedy, sjuowofe 3ur
Surmjoenuen € 4 Arouryoen 9 [RISUDY) SOUIYDIRIN 1T T1T
pue ‘soruoljoo[y ‘AIaUIydeRIN -ALIp 2p Suriee8 sieed s3urieog
uoryejrodsuedy, soATRA
Surimjoenue € [ Aiouryoen 9 [eIDUDY) SOUIYDRIN 1T OTT
pue ‘soruoijdo[y ‘AIdurydeIN pue sdej siossarduwod sdwng
uorjejrodsuery, (yuswrdmbe j10dsuery
Surimjoenuen € g Kisuryoen 9 [eIouar) SaUIYIRIA T 60T
pue  ‘soruoilos[y  ‘AraurydeIy 10 jou) soulqiny 2y saurdugy
sjonpoud [eISJN puU®R [RISUIN *0'9'u s30m
Surimjoenue N € ¥ sjonpoid [e19]\ pue [RISUIN g sjonpoad [e3o]N 0ot 80T
orgse[d  ‘Teqqny  ‘s[estway) -poad [ejewr peojeolIqe] 19310
syonpoud [R}SIN PUR [RISUIN srempirey
Furmjoenuen € 2 sjonpoad [e}S]\ PuR [RISUIN g syonpoad [e3aN [0} 8 20T
‘oryseld  ‘reqqny  ‘s[edtweypd [eroua8 pue s[oo} puey AIL[INn)
syonpoad [e}9JN PUR [RISUIN
Surinjoejnue € i sjonpoad [e}9]\ pue [RISUIN [} sjonpoad [eI9n 01 sI0jeIoULS Wed}S 901
‘onserd  ‘reqqny  ‘sredrway)d
syonpoad [N pPUR [RIDUIN Tejowt jo
Surmjornue € % syonpoad [BI9JN PUR [RIDUIIN g syonpoad [e3doN [0} 8 (10}
‘orgserd  ‘roqqny  ‘sredtwray)) SISUIRIUOD PUR SIIOAIISATI SHURT,
syonpouad [ejoJN pue [RISUIN
Surimjoenue e 2 syonpoad [BI9J]N PUR [RISUIIN g syonpoad [e3dDA [0} 8 sjonpouxd [ejowr [eIN}ONIIG 70T
‘opgseld  ‘reqqny  ‘sfesrweyp)
sjonpouid [eJSJN puU®R [RISUIN s[ejomx
Surimjoenuen € ¥ syonpoad [BISJN PUR [RISUIN g syonpoad [e12IA [0} 8 €01
‘omgserd  ‘leqqny  ‘sreotway) snoirgj-uou pue snoraid oiseq
sjonpouid [@19J\ puR [RISUIN
Furmjoenuen € ¥ sjonpoad [e}S]\ pu®R [RISUIN g sjonpoad [e3a]N [0} 8 [929s pue uoual oiseqg Z01
‘onseld  ‘reqqny  ‘sfedrweyd
sjonpoad [e}9]\ puR [RISUIN *0'9'u sjonpoad
Furmjoenuen € 2 sjonpoad [B}SJ]\ PuR [RISUIIN g syonpoad [eIdUIN 6 10T
o1gsR[d  ‘Teqqny  ‘sedtway)) [eloulw  OI[[ejOW-UOU 1D}
syonpoad [} PUR [RISUIN 2u09}s
Surimjoenuen € % syonpoad [BI9J]N PUR [RIDUIIN g syonpoxd [eIduIN 6 00T
‘oryseld  ‘reqqny  ‘s[eotwey) jo Suiystuy zp Surdeys Sunin)d
syonpoxd [ejoJN pueR [RISUIN 1ogserd
Surimjornuen s % syonpoad [BI9J]N PUR [RIDUIIN g syonpoxd [eIauIy 6 66
‘orgse[d  ‘reqqny  ‘sredtway)) puU® JULWSD 932I0U0D JO SI[ITITY
syonpouad [ejoJN pue [RISUIN
Surimjornuen € 2 syonpoad [BISJN pPUR [RISUIIN g syonpouxd [eraury 6 I9gse[d pue SWI| JULWD)) 36
‘onseld  ‘reqqny  ‘sredrweypd
g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

20



26nd 3TOU UO PINULIUOY)

uoryeyrodsuedy, SpooS8 pajeIroos
Surimjoenuen e g uorjeyrodsuel], pue SOIUOIIIDH L SOIUOIO2[H 1 ceT
pue ‘soruoxloo[y  ‘AraurydeIy -Se pu® SIOATEDAI OIpel pue AT,
uoryejrodsuery, snjeredde ‘wuwod
Surimjoenuen € q uorjeyrodsuel], pue SOIUOIIISH L SOIUOIDS[H e zZe1
pue ‘sotuoijoo|y  ‘Araurydey sur]  {sI9jjIwIsueI}  OIpRI/A [T,
uorjejyrodsuedy,
Furimjoenuen € q uorjeyrodsuril], pue SOIUOI}ORH L SOIUO0I30°[H [ *039 saqn) S9A[RA DTUOI}O[F 1€T
pue ‘sotuoijooy  ‘Arourydey
uorjejrodsued]y, *0teu
Surmjoenuen € g uorjeyrodsuri], pue SOIUOI}OLH L SOIUOI}O-[H [ 0€T
pue ‘soruoijoo[y ‘AIaurydRIy juowrdinbs  [eowjoo[e 1930
uorjejrodsuedy, sdurey o1y
Surmjoenuen € [ uorjeyrodsuel], pue SOIUOIJIDH L SOOI} e 6CT
pue ‘soruoljoo[y ‘AIdurydeIN -oo10 pue juawdinbs JurnySiy
uoryejrodsuedy, selI9))eq pUR
Surimjornuen € [ uorjeyrodsuel], pue SOIUOIIODH L SOTUOI}O9[H 1 ]CT
pue ‘soruoijdo[y ‘AIdurydey s[eo  Arewrrad  s10jR[NUWNOOY
uoryejrodsuery,
Surimjoenuen € g uorjeyrodsuel], pue SOIUOIIIDH L SOIUOI}O3[H 1 S[qeo pue oIIM paje[nsujf 22T
pue ‘sotuoijooly  ‘Arourydey
uoryejrodsuedy, snjeredde [o1)
Surinjoeynuen € q uorjejrodsuri], pue SOIUOI}ORH 2 SOIUOI309[H €1 91
pue ‘soruoijos[y  ‘AraurydeIy -uod 29 UOIINLIISIP A3}1011309H
uorjejyrodsuedy, SISULIOJSURIY
Furimjoenue € g uorjeyrodsuril], pue SOIUOI}O2[H L SOIUOI30-[H [ 4l
pue ‘sotuoijoo[y ‘AIauryoriy pue SI10JBISUSS SI0JOW DII109[H
uorjejrodsued]y, Areuryoewr 3urt
Surimjoeynue € g uorjejyrodsuel], pue SOIUOIJORH L SOTUOI}O_[H e iZ4H
pue ‘soruoijoo[y ‘AIaurydeIN -ndwoo pue IuUUNOIOT 2P
uoryeyrodsuedy,
Surmjornue € g uorjejrodsuel], pue SOIUOI}ODH L SOTUOI}O9[H e 0o u seoueridde o1ysewoq Al
pue ‘soruoljoo[y ‘AIdUIydeRIN
uoryeyrodsuedy, K10
Surimjoenue e [ Kiouryoen 9 oymadg sauryoe z1 H4Aal
pue ‘sotuoijooly  ‘Arourydey -uryoew osodand [ereds 10410
uoryejrodsuery,
Surimjoenuen € q Aisuryoen 9 oyradg sauryde z1 uorjIunuwwe pue suodeapy 121
pue ‘sotuoijody  ‘Araurydey
uoryejrodsuedy, I9yjes| pue
Furmjoenuen € q Arouryoen 9 oyroadg sautyoRN zT 0z1
pue ‘sotuoijody  ‘Araurydey eredde o[19x9) 10] AIsUIYORIN
uotyejrodsuelry, Arouryoewr Surssad
Surinjoeynuey € [} ArouryoeN 9 oygroadg sauryoeN z1 611
pue ‘soruoijoo[y ‘AIaurydrRIy -oxd 000'(0}/03rI2A9q /POO]
uoryejrodsuedy, uoroNIYS
Surimjoejnue € [} AIouryoeN 9 oygroadg saurydey z1 STT
pue ‘soruoijoo[y ‘AIduUIydeRIN -uod 2z Sururw 10y AIDUIYORIN
uoryeyrodsuedy,
SuranjoeynueN € [} ArouryoeN 9 oyroadg seuryoRN z1 A8inyrejowr 10j AI9UIYIRIN LIT
pue ‘soruoijdo[y ‘AIdUIydeRIN
uorjejrodsuery,
Surimjornuen € g Kisuryoen 9 oymadg sauryor z1 S[00] 2UIYDRIN 91T
pue ‘sotuoijooly  ‘Arourydey
g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

21



26nd 3TOU UO PINULIUOY)

syndur eorsAyd

LRIV ETS i S901ATDS T S9OIAIOgG T S9OIATOG T iZ48
uo  sedlAres  Surinjoejnueiy
Surimjoenuen € Surmjoenue I9710 9 Surmgyoeynuey 197310 8 Surmjoenuey I9YI0 qr *2'9'u SurInjorynuUeW I9Y3Q0) [Zea
Surinjoeynuey € Surnjoejnuey 19410 9 Sunnjoenuriy I19Y10 ] Surnjoenuey 19410 QT sfoy pue sewren) [4<ai
BurinjoeynueN € Surnjoejnuey 19410 9 Burnjoejnury 194310 8 FurmjoeinueN 194310 QT spoo3 sjiodg 16T
Furimjoenuen € Jurnjoenury 194310 9 Surnjoejnury 194310 8 FurmjoenueN 194310 QT SIULWNIJSUL [@IISNIA 0ST
Furimjoenue € Jurmjoejnury 19430 9 Surimjoejnueiy I9Y10 8 Surnjoejnuey 19710 Q1 SODI)IR pojR[al pue AIS[[oMmaf 671
Burinjoejnuey € Surmjoenuey 10410 9 Surinjoeynuriy I0Y3Q 8 Surmjoejnuey 19710 (<31 aanjruan,g ST
uoryejrodsuedy, *ooru
Surmjoenuen € g uorjeyrodsuel], pur SOIUOIJIDH L uoryeyrodsuedy, Al LYT
pue ‘soruoljoo[y ‘AIaUIydeRIN juowrdinbe  jiodsueriy  1OYQO
uoryeyrodsuedy,
Surimjoenue € g uorjejrodsuel], pue SOIUOIIIDH L uoryerrodsuedy, Al sofer1red pijeaul pue so[oAd1g s}l
pue ‘soruoijdo[y ‘AIdurydeIN
uorjejrodsuery,
Surimjoenuen € g uorjelrodsuel], pue SOIUOIIIDH L uoryerrodsuedy, Al S9[2ADI1030IN (<21
pue ‘sotuoijooly  ‘Arourydey
uorjejrodsuery,
Surinjoeynuen € [ uorjejrodsuril], pue SOIUOI}ORH L uorjejyrodsuedy, Al jjeI000evds pue 3jeIdIry il
pue ‘sotuoijody  ‘Arourydey
uorjejyrodsuedy, oogs Jurfoa 2y
Furmjoenuen € g uorjeyrodsuril], pue SOIUOI}OLH L uorjejyrodsuedy, Al [Sal
pue ‘soruoijoo[y ‘Arauryoriy S9ATJOW0D0] Aemuer)/Kem{rey]
uorjejrodsued]y, syeoq -jy1ods/eans
Surinjoejnue € [} uorjejrodsuri], pue SOIUOI}II[H L uorjejrodsuedy, il [47al
pue ‘soruoijoo[y ‘AIaurydeIN -eold jo  Suuredeax/Surpring
uoryeyrodsuedy,
Suranjoeynuey fel [} uorjejrodsuri], pue SOIUOI}IIH L uorjejrodsued], 7l sdiys jo Suraredes pue 3uipiing 71
pue ‘soruoljoo[y ‘AIdUIydeRIN
uoryerrodsuedy, sa[iq
Surimjoenue e [ uorjeyrodsuel], pue SOIUOIIIDH L uoryerrodsuedy, A ovT
pue ‘soruoxloo[y  ‘AraurydeIy -owoine I10J S9II0SSE00R/s1Ied
uoryejrodsuedy, SIa[IRI}-TWS
Surimjoenuen € q uorjeyrodsuel], pue SOIUOIIISH L uoryejrodsuedy, Al 61
pue ‘soruoijoe[y  ‘ArsurydeIy 29 SI9[leI} SAIPO( S[lqowoiny
uorjejrodsuedy,
Furmjoenuen € q uorjeyrodsuri], pue SOIUOI}ORH L uorjejyrodsuedy, Al SO[OIYeA I030IN S€T
pue ‘sotuoijody  ‘Araurydey
uorjejrodsued]y,
Furmjoenuen € g uorjeyrodsurl], pue SOIUOI}OSH L SOIUOI}O™[H €1 S}OO[O pU® SOYOIIRAN LET
pue ‘soruoijoo[y ‘AIaurydeIy
uorjejrodsuedy, juawrdinbe orydeid
Surimjoenuen € g uorjeyrodsuel], pur SOIUOIJODH L SOTUOI}OR[H e 9¢€T
pue ‘soruoijoo[y ‘AIduUIydeRIN -ojoyd 29 sjuewnajsul [ed13dQ
uoryeyrodsuedy, 090 seoueridde
Surimjornuen s g uorjeyrodsuel], pue SOIUOIIODH L SOTUOI}O9[H e ceT
pue ‘soruoijdo[y ‘AIdUIydeRIN SurjeSiaeu /Surysey /Surinsea|y
uorjejrodsuery, juowrdinbe orpaedoys
Surimjornuen € g uorjeyrodsuel], pue SOIUOIIIDH L SOIUOI}O2[H 1 Vet
pue  ‘soruoilos[y  ‘ArourydeIy -10 pue [eoiSins  [edIpPaIN
g uondriosa ¢ dar 7 uorpdrrosaq ¥ a1 ¢ uondroseq € dar g uondrrosaq ¢ dr 1 uorydrdseq T dar

26pd snoraasd oLl §aNUIU0D

22



S9OTAIDG v S9DIAISG T EERINGET T S9OIAISG T soo1A19s [euostad I9Y10 0LT

seo1AISg 14 EERIEEN T EERIZEET T EERIPEEN 1 S9OIAISS poje[al-opeL], 69T

EERIZEET 4 EERIEEN 1 EERIZEET T sed1AISg 1 Pa3eO0[[® j0U S9OIAISS 89T
o

s901AI9G 14 EERIEEN 1 ECRIZEET T EERIPEN 1 291
SOOIAIOS PUR SPOOS JUSWUIDAOY)

S901AIRG 74 S901ATOG T S9DIAIRG 1 S901AIOG T SOOIAIOS UOIyRONPH 991

S901AI0S 4 S901AIOG T S90IAIRS 1 S901AIOG T SOOIAIOS [}[ROH GoT
S9OIA

sa01Aleg ¥ s901AT0g T S90IAIeg 1 S901AI0G T $91
-19S [RUOIBAID9I pue 98elI9H

EERI W I 4 so01ATeg T EER AW I T so01AIeg T S9DIAI0S sseulsng I19YiQ €91
S9DIAISS UOI}

S9O1AIDG i S9DIAISG T EERIVGET T S9OIAISG T z91
-ewrojul  ‘reynduwod  ‘wood9[a],
Kyaredoad

seo1AISg 4 EERIEEN 1 EERIZEET T sed1AISg 1 19T
[enjos[[ejul jo asn 10y seSiey)

s901AI9G 4 EERIEEN T ECRIZEET T EERINEEN 1 SOOIAISS [RIOURUIL] 091

S9OTAIOG ¥ S9OIAIOS T S9OTAIG T SOOIAIOG T so901AI0s uorsuad pue 2doURINSU] 6ST

SOOIAIRG id S921ATOG T SOOIAIDG T S921ATIOG T UOoI3dNIISUO) RGT

S901AI0S 74 S901ATOG T S901AI0S 1 S901AIOS T ToAed], LST

S901AI0S 74 s901AI0G T S901AI0g 1 S901AI0S T jrodsuedy, 9GT
‘9°'T'U S9OIA

sa01Aleg 4 s901AT0g T EER oW I T S901AI0S T [eled g
-19s aredal pur 9dURULIIUIRIN

g uondrose(q g ar ¥ uonydrrose(q ¥ ar ¢ uondrose(q € a1 g uondrrosaq ¢ ar 1 uorduosaq T.dr

26pd snoraasd oLl §aNUIU0D

23



5 Summary of the Estimation Procedure Methods and
Flags

As explained earlier, the methods used to estimate missing domestic trade observations are
divided into simple and econometric methods. Simple methods do not involve statistical
estimation. The method used to obtain the value of domestic trade is denoted by a flag
variable flag itpds. The values and this flag and the corresponding methods are listed

below. Flag values 13-15 are explained in the subsequent sections.

1. Simple estimation methods.

e Flag—=1: Trade values from the data, not estimated.

e Flag=2: Domestic trade flows are set to zero when there are no exports to any

destination in the given industry and year.

e Flag=3: Using data from step 2 as the starting point, domestic and international

trade flows are estimated by interpolation.

e Flag=4: Using data from step 3 as the starting point, domestic and international
trade flows are estimated by forward fill up to the maximum of 7 years.*

e Flag=>5: Using data from step 4 as the starting point, domestic and international

trade flows are estimated by backward fill up to the maximum of 7 years.’?

e Flag=13: Extends the final data by filling in the remaining missing observations

by interpolation.

e Flag=14: Extends the final data by filling in remaining missing observations by
forward fill.

e Flag=15: Extends the final data by filling in the remaining missing observations

by backward fill.

4The results are the same whether this step is done using data from step 2 or step 3 as the starting point.
5See footnote 4.

24



2. Cross-sectional estimation methods.

e Flag=21: Time-unvarying common border effect for all countries (model 1)

Flag=22: Time-varying common border effect for all countries (model 2)

Flag—=23: Time-unvarying country-specific border effect (model 3)

Flag=24: Border effect proxied by country characteristics (model 4)

Flag=25: Border effect proxied by country characteristics interacted with year

fixed effects (model 5)
3. Panel estimation methods.

e Flag=31: Industry (level 1)

Flag=32: 26 industry groups (level 2)

Flag=33: 15 industry groups (level 3)

Flag=34: 11 industry groups (level 4)

Flag=35: 4 broad sectors (level 5)

Flag=36: All industries combined (level 6)

6 Comparison and Evaluation of Estimation Methods

To evaluate our methods for estimating missing domestic trade observations we randomly
drop 10% of domestic trade observations in each industry. These dropped observations
are then estimated together with all other missing trade observations using our estimation
methodology described in the previous section. Once the dropped trade flows are estimated,

we compare the estimated values to the values in the original data.b

6Dropped observations are not necessarily representative of all missing observations in ITPD-S because
missing observations are not randomly distributed. They are concentrated in some years and some countries.
Therefore, the mix of methods used to estimate dropped observations would be different from the mix of
methods used to estimate all missing observations in ITPD-S. The procedure explained in this section makes
it possible to evaluate and compare different methods used to estimate missing values in ITPD-S.
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We do not use dropped trade values that were filled by simple estimation methods as data
for statistical estimation. This means that all dropped trade values stay missing when statis-
tical estimation is performed. This approach allows us to make apples-to-apples comparisons
across various estimation methods that we use, simple and statistical.

We compare actual and estimated values of dropped domestic trade observations using
several statistics. We calculate the mean absolute deviation and the mean deviation of
estimated from actual trade. We also calculate the mean absolute log point deviation and the
mean log point deviation of estimated from actual trade. Another statistic is the correlation
between the estimated and actual trade values. We also show plots of predicted vs. actual
trade values.

A total of 18,096 observations are dropped. Each dropped trade value can be estimated
by multiple methods. Since simple methods in step 1 are used sequentially, only one simple
method is used for each observation. Cross-sectional models in step 2 are all estimated at the
same time, so multiple models in step 2 can produce estimates for the same missing value.
Panel estimation methods (levels) in step 3 are used sequentially, so only one aggregation
level is used to estimate each missing value.

The results from step 1 are shown in Table 2. The second column shows how many
dropped observations were filled by each simple method in column 1. The majority were filled
by interpolation, which has flag 3. The total of 17,953 out of 18,096 dropped observations

could be filled by simple methods and 143 observations could not be filled by any simple

method.
Table 2: Summary statistics for each simple method
mean mean mean mean mean abs mean
flag  count abs dev dropped estimated dev log points log points  corr
2 841 284.2 284.2 0.0 -284.2 na na na
3 15,623 499.7  6,609.6 6,599.4  -10.1 27.9 3.8 0.998
4 1,081 7202 85481  8341.3 -206.8 46.8 53 0.999
5 308 744.1  7,478.8 7,766.8 288 38.1 5.1 0.995

Columns 3-8 show various measures of quality of the estimates. The third column shows
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the mean absolute deviation of estimated from actual domestic trade observation for each
of the simple estimation methods (in millions of dollars). This is our preferred measure of
quality. The fourth column shows the mean actual dropped trade value while the fifth column
shows the mean estimated dropped trade value. Comparing these two columns allows us to
see whether the estimation methods overestimate or underestimate trade. The sixth column
shows the mean deviation of estimated from dropped observations. The seventh and eighth
columns show the mean absolute log point deviation and the mean log point deviation.”

The mean absolute deviation is the smallest for flag 2, which means that the actual
domestic trade is small when estimated domestic trade is set to zero by assumption. This
simple method underestimates trade by construction since it can never produce an estimate
that is greater than the actual value. Interpolation, which has flag 3, has the next smallest
mean absolute deviation. This method has a small mean deviation from estimated from
actual trade values. Overall, interpolation produces good estimates.

Forward filling, which has flag 4 and produced 1,181 estimates, results in higher mean
absolute deviation than interpolation. Not surprisingly, this method tends to underestimate
trade since trade tends to grow over time. Backward filling, which has flag 5, tends to
overestimate trade for the same reason. The mean absolute deviations for forward and
backward filling are similar. The seventh column shows that in log point terms all simple
methods produce estimates that are close to the actual trade. The last column of Table
2 shows that the correlations between the estimated and actual trade are very high for all
simple methods.

Figure 1 shows graphs of estimated vs. actual trade values that were dropped for testing
purposes. They also show a 45-degree line, where the ideal estimates would lie. Note that
the graphs have different scales. The graphs show that predicted values are generally close
to the 45-degree line.

Step 2 in our estimation procedure uses 5 different cross-sectional models to estimate

"Infinite values are ignored when calculating log point deviations.
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Figure 1: Predicted vs. actual domestic trade, simple methods
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missing domestic trade. Table 3 below shows the number of models that can be used to
fill dropped observations. There are 3,342 dropped trade observations that cannot be filled
by step 2 methodology, which means that 14,754 dropped observations can be estimated by
at least one model. There are 14,550 dropped observations that can be estimated by all 5

models.

Table 3: Number of models from step 2 that can be used to fill dropped observations

number of models count of obs

0 3,342
2 6
3 104
4
5

94
14,550

Table 4 shows summary statistics for each model in step 2. The second column shows the
number of dropped trade observations that can be estimated with each model. The third
column shows the mean absolute deviation between the predicted and actual trade values.
The deviations produced by the models in step 2 are larger than the deviations produced by
simple methods in step 1, in both dollar and log point terms. In dollar terms, the models
in step 2 on average overestimate the actual trade values. The correlations between the
estimated and actual domestic trade vary between 0.37 and 0.75. Figure 2 shows the graphs
of actual vs. predicted trade values for the five models used in step 2. Each graph also shows
the 45-degree line where the ideal estimates would lie. Note that the graphs have different
vertical scales. Both the table and the figure show that model 3 performs the best of all 5
models. It has the lowest deviation of estimated from actual values, in both dollar and log
point terms.

Step 3 in our procedure uses panel estimation at one of 6 different industry aggregation
levels to produce estimates of missing domestic trade. Only the lowest aggregation level
for which an estimate is available is used to fill in dropped domestic trade. Column two
in Table 5 shows the number of dropped domestic trade observations that were filled by

each aggregation level in step 3. Of 18,096 dropped observation, 17,910 can be filled by
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Table 4: Summary statistics for each model in step 2

mean mean mean mean mean abs mean
model count abs dev dropped estimated dev log points log points  corr
1 14,754 12,1978 6,703.7  15,092.6  8,389.0 213.6 -153.6  0.75
2 14,754 17,386.4  6,703.7  20,400.5 13,696.8 209.7 -142 0.708
3 14,654 3,688.2  6,747.8 7,896.2  1,1484 95.6 -20.5  0.604
4 14,644 11,816.2 6,746.8  15,210.0 8,463.2 180.1 -91.2  0.501
5 14,644 28,785.1  6,746.8  32,052.9 25,306.1 192.9 -86.4 0.372

methodology of step 3. The vast majority of dropped observations can be filled using the
first level of aggregation.

The mean absolute deviations for different levels of aggregation in step 3 are much lower
than the mean absolute deviations for models 1, 2, 4, and 5 in step 2. The estimates at the
levels of aggregation 1 and 5 on average overestimate actual trade in dollar terms while the
estimates at levels of aggregation 2, 3, 4, and 6 on average underestimate actual trade in
dollar terms. Mean log point deviations are the lowest for the first level of aggregation and
then increase for higher levels of aggregation. The last column shows that the correlations
for the first two levels of aggregation are about 0.6, but lower for the third and especially

fourth and fifth levels of aggregation.

Table 5: Summary statistics by aggregation level in step 3

agg mean mean mean mean mean abs mean
level count abs dev dropped estimated dev log points log points corr
1 16,737 3,806.5 6,701.8 8,265.7  1,563.9 88.3 -12.6  0.605
2 1,008 3,150.0  3,526.1 1,157.1 -2,369.0 272.1 -176.9  0.606
3 45 316.7 331.5 23.0  -308.5 350.3 -318.5  0.487
4 120 149.8 143.5 134  -130.1 468.8 -390.9 -0.046
5 96 174.7 55.3 131.1 75.8 516.6 -442.1  -0.039
6 64 1,4299 1,437.0 7.1 -1,429.8 641.7 -641.7  0.707

Figure 3 shows the the graphs of actual vs. predicted trade values for the six levels of
aggregations in step 3. Each graph also shows the 45-degree line where the ideal estimates
would lie. Note that the graphs have different scales. The graphs show that the estimates

produced in level 1 of step 3 are generally close to the 45 degree line while the estimates
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from level 6 of step 3 are much lower than the actual data. The information in Table 5,
especially the log point deviation, and Figure 3 suggests that level 1 aggregation in step 3

produces the most accurate results in step 3.

7 Procedure to Fill Missing Observations

The results in the previous section show that the simple methods, which have flags 2-5
produce the most accurate estimates of the dropped trade values in terms of all measures of
quality. Therefore, these methods are used first to fill in missing trade observations. Then,
we use the estimates obtained by model estimation, in the order suggested by the results
of the previous section. Once the missing observations are filled in using model estimates,
we check for outliers, which are defined as estimated observations that are greater than
the maximum domestic trade value observed in the data (flag 1). This maximum value is
observed in the United States. Outlier estimates are set to missing. Then, simple methods
are applied again to fill in missing observations. Here is the summary of the sequence used

to fill in missing observations:

1. Simple methods with flags 2-5

2. Panel method level 1, flag 31

3. Cross-sectional method model 3, flag 23

4. Panel method levels 2, 3, 4, 5, 6, flags 32-36

5. Cross-sectional methods 4, 1, 2, 5, flags 24, 21, 22, 25
6. Set outliers to missing

7. Simple methods with flags 13-15
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8 Evaluation of Estimated Dropped Trade Values

All 18,096 dropped observations are estimated, vast majority by interpolation, which is
marked by flag 3. Of all dropped observations, 143 observations are filled using estimates
from panel methods and none using estimations from cross-sectional methods.

The results are shown in Table 6. The last row of the table shows the statistics for all
dropped observations. The estimated trade values are on average 2.3 log points greater than
the actual trade values. Model estimates on average fill smaller dropped trade observations
than interpolation, backward fill, or forward fill (column 4). The smaller trade observations
likely come from smaller countries, which are less likely to have enough domestic trade data

to use simple methods.

Table 6: Summary statistics by method

mean mean mean mean mean abs mean

flag  count abs dev dropped estimated dev log points log points  corr
2 841 284.2 284.2 0.0 -284.2 na na na
3 15,623 499.7  6,609.6 6,599.4  -10.1 27.9 3.8 0.998
4 1,181 720.2  §8,548.1 8,341.3 -206.8 46.8 5.3 0.999
5 308 744.1  7,478.8 7,766.8 288 38.1 5.1 0.995
31 60 1,053.7 940.3 1,426.0 485.7 152.2 34.1 0.807
32 80 286.2 286.3 34.0 -252.2 399.3 -356.9 0.029
33 2 157.5 156.5 1.0 -155.5 636 -314.1 na
35 1 2.2 0.4 2.6 2.2 178.5 178.5 na
all 18,096 509.1  6,409.1 6,379.0  -30.1 31.6 2.3 0.998

9 Results of Filling in Missing Domestic Trade Observa-
tions

This section shows how all missing domestic trade observations in ITPD-S are estimated.
The methods used to fill in missing domestic trade data in I'TPD-S cannot estimate all
missing observations. Some missing observations cannot be estimated because not enough

information is available. However, there are 203 countries for which all missing observations

34



are estimated.

Table 7 shows the results of filling in missing domestic trade observations in all countries,
industries, and years of ITPD-E. There are 1,216,679 domestic trade observations in ITPD-
S overall, as shown in column 1 of Table 7, of which 159,351 have data from ITPD-E and
1,057,328 are missing in ITPD-E. Of these missing observations, 1,037,821 are then estimated
and 19,514 cannot be estimated. Simple methods with flags 2-5 provide 688,751 estimates,
gravity models provide 331,160 estimates, and post-estimation simple methods with flags
13-15 provide another 17,903 estimates.

The 19,514 observations that cannot be estimated are in 62 countries. Table 8 shows the
list of these countries. On the other hand, 203 countries have a complete set of domestic
trade observations.

Table 7: Summary of all domestic trade observations

category or flag count
all observations | 1,216,679
missing | 1,057,328
estimated | 1,037,821

not estimated 19,514
1 159,351

2 314,316

3 221,241

4 138,130

) 15,064

31 22,920

23 29

32 100,907

33 20,622

34 9,460

35 34,906

36 128,337

24 7,294

21 6,685

22 0

25 0

13 1,009

14 16,733

15 161
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Table 8: List of countries with missing observations

country code (dynamic)

country name

ABW
AIA
AND
ANT
ASM
ATA
ATF
BES
BLM
BLX
BVT
CCK
COM
CSK
CUwW
CXR
DJI
ESH
FLK
FRE
FRO
FSM
GAZ
GIB
GLP
GRL
GUF
GUM
HMD

Aruba

Anguilla

Andorra

Netherlands Antilles
American Samoa
Antarctica

French Southern Territories
Bonaire, Sint Eustatius and Saba
Saint Barthelemy
Belgium-Luxembourg?®
Bouvet Island

Cocos (Keeling) Islands
Comoros

Czechoslovakia

Curacao

Christmas Island

Djibouti

Western Sahara

Falkland Islands

Free Zones

Faeroe Islands

Micronesia, Federated States of
Gaza Strip

Gibraltar

Guadeloupe

Greenland

French Guiana

Guam

Heard Island and McDonald Islands
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... continued

country code (dynamic)

country name

IMN
10T
KIR
LIE
MCO
MHL
MNP
MSR
MTQ
MYT
NFK
NIU
NRU
PCN
PLW
PRI
PRK
REU
SGS
SHN
SLB
SOM
SPM
SSD
SVU
SXM
TCA
TKL
TUV
UMI

Isle of Man

British Indian Ocean Ter.
Kiribati

Liechtenstein

Monaco

Marshall Islands

Northern Marianas
Montserrat

Martinique

Mayotte

Norfolk Island

Niue

Nauru

Pitcairn

Palau

Puerto Rico

Korea, North

Reunion

South Georgia and South Sandwich Islands
Saint Helena, Ascension, and Tristan da Cunha
Solomon Islands

Somalia

Saint Pierre and Miquelon
South Sudan

Soviet Union

Sint Maarten

Turks and Caicos Islands
Tokelau

Tuvalu

U.S. Minor Outlying Islands
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... continued

country code (dynamic) country name

VAT Vatican City®
VIR U.S. Virgin Islands
WLF Wallis and Futuna Islands

2 Data for Belgium and Luxembourg exist under BEL and LUX
> Vatican City 1986-1995, Holy See 1996-present
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10 List of Variables

The variables included in ITPD-S are shown in Table 9. Most of the variables are carried

over from I'TPD-E. The only addition is flag itpds which shows the provenance of domestic

trade values.

Table 9: Variables in ITPD-S-R01 — Data File Columns

Column name

Column description

exporter iso3

exporter name

importer iso3

importer name

exporter dynamic_code
importer dynamic_code
year

industry id

industry _descr

broad sector

trade

flag mirror

flag zero

flag itpds

ISO 3-letter alpha code of the exporter

Name of the exporter

ISO 3-letter alpha code of the importer

Name of the importer

Dynamic alpha code of the exporter based on DGD
Dynamic alpha code of the importer based on DGD
Year

ITPD industry code

ITPD industry description

Broad sector description

Trade flows in million of current US dollars

Flag indicator, 1 if trade mirror value is used

Flag indicator:

‘p’ if positive trade

‘r” if the raw data contained zero

‘u’ missing (unknown, assigned zero)

Flag showing how domestic trade value was obtained
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