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Abstract: _Argentina does not have a sufficiently complete and developed system of sectoral statistical
data on foreign trade. This paper tries to mafke a contribution showing a methodology to calculate foreign
trade indexes, based on unit values obtained from Foreign Trade Consultation System of INDEC. This
methodology is applied to the quarterly data of Argentine sectoral imports and exports and its accuracy
is shown from the comparison with price indexes published by INDEC (aggregate level) and Brazilian
statistical institute (sectoral level). Our indexes show a correlation above 80% and variability close
to the benchmark in almost all sectors. Finally, we analyzed the contribution of each sector to foreign
trade growth during 1996-2016 using the estimated quantity indexes, something impossible to obtain
without the estimated price indexes. Both real exports and imports show a weak growth pace of 2.3%
and 2.4% per year, respectively. The leading sectors are Foodstuff industry and Agricultural products
in exports, and Motor vebicles and Chemical products in imports for the whole period.
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Precios sectoriales e indices cuantitativos del comercio exterior en Argentina
Resumen: Argentina carece de un sistema suficientemente completo y desarrollado de datos sectoriales
sobre el comercio exterior. Este trabajo hace un aporte mostrando una metodologia para caleular
los indices de comercio exterior, con base en valores unitarios obtenidos del Sistema de Consulta de
Comercio Exterior del INDEC. Esta metodologia se aplica a los datos trimestrales de importaciones
Y exportaciones sectoriales argentinas y su bondad se muestra a partir de la comparacion con los
indices oficiales del INDEC (nivel agregado) y Brasil (nivel sectorial). Nuestros indices mmuestran
una correlacion superior al 80% y una variabilidad cercana a la oficial en casi todos los sectores.
Finalmente, analizamos la contribucion sectorial al crecimiento del comercio exterior durante 1996-
2016 utilizando indices de cantidad caleulados a partir de nuestros indices de precio, algo imposible
de lograr con anterioridad. Tanto las exportaciones como las importaciones reales muestran un débil
crecimiento del 2,3% y el 2,4% anual, respectivamente. Los sectores mds destacados son la industria
alimenticia y los productos agricolas en las exportaciones, asi como la industria antomotrizy los productos
quimicos en las importaciones para el periodo comprendido.
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Prix sectoriels et indices quantitatifs du commerce international en Argentine
Résumé: [ Argentine ne dispose pas d'un systéme suffisamment complet et développé de données
sectorielles sur son commerce international. Ce travail est une contribution d ce systéme car nous
proposons une méthodologie qui permet de calculer les indices du commerce international, sur la base des
valenrs unitaires obtenues d partir du systeme de consultation du commerce international — INDEC—.
Cette méthodologie est appliguée anx données trimestrielles des importations et exportations sectorielles
argentines. Lenr qualité est démontrée par une comparaison avec les indices officiels de 'INDEC
(nivean agrégé) et de I'IPEA du Brésil (nivean sectoriel). Nos indices montrent une corrélation de plus
80% et une variabilité proche de l'indice officiel pour presque tous les secteurs. Enfin, nous analysons la
contribution sectorielle a la croissance du commerce international ponr la période 1996-2016, a l'aide
d'indices de quantité calenlés a partir de nos indices de prix, une démarche qui n’était pas possible
anparavant. Les excportations et les importations réelles affichent respectivement une faible croissance de
2,3% et 2,4% par an. Les sectenrs les plus importants sont alors Uindustrie alimentaire et les produits
agricoles destinés a l'exportation, ainsi que lindustrie automobile et les produits chimiques importés
pour la méme période d’étude.
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Introduction

The National Institute of Statistics and Censuses of the Argentine
Republic INDEC, in Spanish) publishes price and quantity indexes of foreign
trade at aggregate level and disaggregated by the main classification of goods
for exports and economic uses for imports. These data are insufficient to
make more disaggregated sectoral analyzes, to relate them with other variables
such as output or employment, and to make international comparisons.

Thus, the aim of this paper is to present a methodology to estimate the
international price indexes of Argentina by economic sector based on the
International Standard Industrial Classification (ISIC) Revision 3.1 (United
Nations, 2005). Then, this methodology is applied to the quarterly data of
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Argentine imports and exports from 1996 to 2016, both at the aggregate level
and at 2-digit of the ISIC classification. The accuracy of the methodology is
verified by comparing the results with the official estimates (in the case of the
aggregate level) and with the data from Brazil (in the 2-digit sector). Finally,
sectoral price indexes are used to obtain export and import volumes in order
to analyze the recent evolution of the country’s foreign trade.

Given the lack of a survey to collect prices, we use unit values to build
price indexes using data based on the 8-digit disaggregation of the Unified
Mercosur Nomenclature (NCM, in Spanish). We reviewed several authors
to determine the methodology for the treatment of the sample, which is
crucial to deal with composition effects. We estimated Laspeyres, Paasche
and Fisher indexes because official data in Argentina and Brazil are based on
those formulas.

The paper is organized as follows. After this introduction, we analyze
the importance and possible uses of the sectoral price and quantity indexes
in external trade and the current limitations due to their absence. Next, we
describe the methodology for the treatment of the sample. In the third
section, the indexes are calculated and compared with the official estimates
of the INDEC and the Institute of Applied Economic Research (IPEA, in
Portuguese) of Brazil, and contribution of each economic activity to foreign
trade growth is analyzed using the quantity indexes. Finally, we comment the
concluding remarks and other possible uses for future research.

I. The current foreign trade data of Argentina

The price indexes of foreign trade are an indispensable tool for several
reasons. They are used to deflate the value series of the trade flows to obtain
the volumes traded (IMF, 2009). Likewise, these indexes are vitally important
to study the influence of international trade on domestic inflation and the
vulnerability in the presence of external shocks (U.S. BLS, 1997). At the
sectoral level, they allow for a more complete overview of the productive
specialization and the trade gains given by the degree of openness of the
economy (Gaulier et al., 2008). In addition, these indexes are necessary to
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study inter and intra-industry trade, the long-run trends in prices and terms
of trade and to estimate the foreign trade elasticities (U.S. BLS, 1997).

Currently, INDEC publishes values, prices and quantities indexes for
imports and exports (and terms of trade) at the aggregate and low
disaggregation levels. Exports are decomposed by main classification of
goods (Primary Products, Manufactures of Agricultural Origin, Manufactures
of Industrial Origin and Fuels and Energies), while imports are differentiated
by economic use (Capital Goods, Intermediate Goods, Fuels and lubricants,
Spare parts of capital goods, Consumer goods and Passenger motor
vehicles).! Since the disaggregation differs between exports and imports, it is
not possible to get the sectoral trade balance.

In order to elaborate the price indexes with deeper disaggregation, we
used the monthly database provided by INDEC, which collects export and
import values (in dollars) and weight (in kilograms). The database also
specifies the origin and destination of trade flows and the 8-digit tariff
position corresponding to the NCM classification, through which it can be
identified its correspondence with the ISIC classification. An index based on
this later classification allows sectoral studies of foreign trade with the same
disaggregation for imports and exports. Likewise, the ISIC is an international
classification system, so it also allows comparison between countries. In the
case of Argentina, other variables, such as employment or output, have this
same classification making possible to perform wider analyses about different
industries.

Regarding the possible use of the kilograms of the products to build a
volume index, the issue is that the price depends more on the quality of the
product than on its weight, which can generate serious composition effects.
Indeed, the United Nations (1981) show that changes in the weightings of
each product can lead to significant biases (sub or over-estimation) in prices’
change of rate due to a composition effect. The International Monetary
Fund (IME, 2009) recommends that when there is a difference between the

1 Export price indexes are also presented on selected commodities: Cereals, Seeds and oilseeds,

Fats and oils, Residues and waste from the food industry, Honey, Meats and their preparations,
Skins and hides, and Basic metals and its manufactures.
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economic estimates and the customs data, the economic estimation of the
volumes must prevail. Even, the U.S. Bureau of Labor Statistics (1997) points
out that it is not possible to keep a strict control over the physical trade
quantities, so the volumes must be estimated deflating values by price indexes.

Therefore, unit values (ratio between the value and kilograms) are used
to create a price proxy since there are no surveys or price records of the trade
flows in Argentina. However, using unit values to construct price indexes
has its own drawbacks. Although the United Nations (1981) affirm that, the
deviation due to the use of the unit values is bearable, Silver (2007) concludes
the opposite after analyzing the data of Germany and Japan. In addition,
when using unit values as a proxy for prices, some limitations emerge with
regard to the distinct features of the product (e.g. differences in quality). For
this reason, calculating unit values is not a big problem in non- differentiated
products, but it is really an issue in differentiated ones INDEC, 1996).

For all this, it is essential to perform an exhaustive treatment on the
database. First, following Hallak’s suggestion (Hallak, 20006), products of
the same tariff position are classified by origin and destination to identify
quality differences. In fact, the United Nations (1981) consider that breaking
down by region allows us to capture the differences in product varieties in the
same tariff position. Secondly, an exhaustive corrective treatment of outliers
is performed, which is described in the next section.

II. Methodology”

The primary data source is provided by the Foreign Trade Consultation
System of the INDEC. These data are disaggregated by tariff position
up to eight digits of the NCM by means of which we can identify the
correspondence with the ISIC. The first six digits of the NCM classification is
based on the Harmonized System (HS), but the classification system changed
three times during the period covered by our study (2002, 2007 and 2012), so
it is necessary to bring all the items to the same HS version. The most recent
versions of the classification usually tend to have a deeper disaggregation of

2 For a better understanding and as a summary see Figure 1A in Annexes.
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the items (Bernini et al., 2018); hence, all the items were taken to the HS 1996
version to impute the correspondence with the ISIC rev. 3.1.

Once we obtain all the series in the same classification, the first step was to
eliminate all those observations prior to 1996 due to the presence of missing
values in the data. In addition, trade flows with values or kilograms equal to
zero were dropped. Finally, the observations in which the country of origin
or destination is a region of Argentina, duty-free or indeterminate zones were
eliminated as well. Tariff positions of services were not considered because
lack of information about weight data (Kg).

After cleaning the database, the countries were grouped in seven regions
according to the IMF classification®. We did so to homogenize countries with
similar economic characteristics in order to simplify the treatment of outliers
and to solve the discontinuity in data of the individual trade flows of each
country. It is also a way to discriminate qualities, claiming that those destined
to or coming from advanced economies tend to have a higher quality (Hallak
2006; Byrne et al., 2017).

ol

As the objective of this paper is to calculate the aggregate and 2-digit ISIC
price indexes of exports and imports, we defined a unit of analysis based on
the lowest possible level of disaggregation to reduce the composition effect
and to have the possibility of calculating price indexes by 4-digits sectors.
Thus, taking advantage of the correspondence between the ISIC and the
NMC, the sector code was created unifying the four digits of the ISIC and the
first four digits of the NCM to individualize the 8-digit products that compose
the 4-digits ISIC sector. A second grouping was to divide the products by
region. In this way, two products with the same 8-digit code are considered
as different products if they come from or are destined to different regions.
Then, our unit of analysis, which is called product, is a combination between
the 8-digit code and the region. We submitted these series to the treatment
of the outliers.

3 1) Advanced Economies, 2) Emerging Economies of Asia, 3) Latin America and the

Caribbean, 4) Middle East, North Africa, Afghanistan and Pakistan, 5) Emerging Europe,
6) Commonwealth Independent States, and 7) Sub-Saharan Africa.
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Before the identification of the outliers, we calculate the unit value of each
product by means of the ratio between the value and the kilograms. Several
criteria were taken into account in the sample selection procedure: 1) the share
of the product (8-digit code plus region) in the 4-digit ISIC sector*, 2) the
correction of outliers, 3) the volatility of the unit value and the homogeneity
of the group of products that compose the sector, and 4) the continuity of
the unit value data over time.

It is important to have a representative and reliable sample about all tariff
positions that ensure the correct representation of prices behavior. In fact,
Garavito et al. (2014) recommend not working with all the items because
of the distortions caused by the lack of homogeneity and permanence over
time of less representative traded products. For this reason, following the
methodology of INDEC (1996), the aggregate indexes were calculated based
on the most representative 4-digit ISIC sectors of total imports and exports.
The sample was selected taking the share of each 4-digits sector in the base
year, sorting them into descending order and accumulating the participation
until the last sector that reaches the 80% of the total value of imports and
exports. The same criterion was used to choose the products (8-digits plus
region) that compose the sample within the 4-digits ISIC sector. Therefore,
the volatility of the unit values that have a low share is reduced, either because
they are not relevant or because they refer to one-time exchange that do not
represent the usual behavior of the trade flows during the period (INDEC,
1996). Likewise, products with missing values were also dropped if they
present serious discontinuities in data throughout the period covered by
this paper.

We explored several alternative criteria about the outlier’s identification in
unit values. Gaulier etal. (2008) used a threshold of five times and one fifth of
the median of the rate of change of unit value. With a similar criterion, Hallak
and Schott (2008) calculated the variability of the unit values with respect to
the geometric mean on a cross-sectional database. In another work, Hallak
(2000) used a threshold of four times and a quarter of the geometric mean of
the unit values. On the other hand, Méndez (2007) assumed that commodity

* An ABC analysis was performed in the base year to select the sample.
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prices follow a lognormal distribution and built confidence intervals to detect
outliers. Taking the mean and the standard deviation of the unit values, and
choosing a level of confidence, she built an acceptance interval that allows
certain variability. Garavito et al. (2014) used acceptance bands based on the
arithmetic mean of the unit values plus/minus three standard deviations. On
the other hand, Jansen (2009) recommended using the Tukey box diagram to
detect the outliers.

Méndez (2007) and Garavito et al. (2014) inspired the criterion followed
in this work, since their criteria fit better to time-series databases. If the
criterion is based on the mean or median of the unit value, the presence of a
trend could misinterpret as outliers the observations at the beginning and/or
at the end of the period. (Jansen, 2009). Thus, in this work, all observations
that exceed the average vatiation of the unit value plus/minus four standard
deviations were identified as outliers. Instead of dropping observations, we
decided to replace them as described below?.

Isolated outliers were replaced by the average of the two immediately
adjacent observations. However, if the outlier was the first or the last
observation of the unit value, we replaced them by the trend of the closest
observations. Occasionally, the outlier presented a rebound effect where the
disruptive behavior was found in two consecutive periods. In these cases,
both observations were replaced by the average of the variation between the
non-outlier adjacent observations plus the value of the immediately preceding
observation, as see in the following formula:

(Xi(t+1)no.outlier - Xi(tfl)no.outlier) )
n-+1 ’
where n = amount of adjacent outliers, X; ; = outlier in good ¢ in time ¢.

Xit = Xj-1) +

Finally, a sequence of outliers (that we called s7p) were found in some
unit values that are related to composition effects (Silver, 2007). The first
observation of the step was replaced by the trend of the immediately previous
observations and, for the rest of the sequence, their own variation was
preserved. Therefore, only one observation is modified (the first one of the

5 We used the same approach to deal with missing values.
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step) but the original behavior of the series is retained (see the example in

Figure 1).
Figure 1. Manufacture of other non-metallic mineral products n.e.c.
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Note: ISIC code 2699. Base year 2010 = 100.
Source: own elaboration based on INDEC.

As mentioned before, the sample selection of each sector had also a
threshold on its homogeneity. When a certain unit value presented great
volatility, we calculated the variation coefficient (VC) to define whether
the high-volatility product should be dropped or replaced (Mendez, 2007;
Garavito et al., 2014; INDEC, 1996). The threshold was defined ad hoc in
the 4-digit sector by taking one or several reference products that showed a
good performance. If the VC was strikingly high (more than the double of
the reference VC), we replaced the product with a less volatile substitute or

dropped it if there was no good substitute.
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On the other hand, some products had a particularly high share in
the 4-digits ISIC sector during the base period that may lead to a low
representativeness in the rest of the years. This product could be a share
outlier, i.e. a good significantly traded only in the base year. However, these
cases are rare purchases or sales that do not represent the usual behavior of
the unit value. Hence, we decided to analyze the volatility of their unit value
and the degree of homogeneity comparing it with other products. If this
product overcomes these tests, it remains in the sample and other items were
included to gain representativeness in the years where it is scarce. If it does
not overcome the tests, we replace it with some products that meet the criteria,
at the expense of lower representativeness in the base year but gaining it in
the rest of the period.

After the outliers’ detection and correction, we calculated the price
indexes following the methodology of Gaulier et al. (2008). They were
built according to the arithmetic formulas of Laspeyres, Paasche and Fisher,
being this last one the geometric mean of the previous two. We chose these
indexes because the benchmark statistics (from INDEC and Brazil) follow
these formulas. However, a wide range of other indexes could be calculated
(Laspeyres, Paasche, Fisher and Térnqvist; arithmetic and geometric, fixed
base or chained) as well. We chose 2010 as a base year because it was a
relatively stable period in which Gross Domestic Product (GDP) grew and
prior to capital controls applied shortly afterwards in Argentina.

III. Results
A. Price indexes

In this subsection, the foreign trade price indexes are presented at the
aggregate level and 2-digits ISIC sector. To assess the methodology, we
compared our estimates with the aggregate indexes provided by INDEC and
with Brazilian sectoral price indexes, in different aspects. On the one hand,
Méndez (2007) argued that an index should have a VC of less than 50% to
demonstrate that products that make up the sector are homogeneous. On
the other hand, Gaulier et al. (2008) pointed out that the indexes with high
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correlation tend to show less discrepancy between them. We submitted our
estimations to both testing criteria.

Table 1A and 2A in the Annexes contains the composition of imports
and exports and the representativeness level in each sector, in detail. The
most important 4-digits ISIC sectors (up to the 80% of total import value)
include the following items: Motor vehicles and their parts, Communication
devices, Chemical products, Fuels (oil and gas), Plastics and rubber, Iron
and steel, Paper and paperboard, Machinery and tools, among others (Table
1A in Annexes). In relation to the representativeness level within each 4-
digits sector, only two sectors did not accumulate the 80% of their total
value. Manufactures of precious metals and non-ferrous metals (ISIC code
2720) reached the 75% due to the high volatility of some of its items,
meanwhile Manufactures of fertilizers and nitrogen compounds (ISIC code
2412) reached the 78% due to the discontinuity of the unit values. On the
export side, only 17 sectors account for the 80% of the total value of exports
(Table 2A in Annexes). This includes the following items: Production of oils
and vegetable and animal fats, Cereals and other crops n.e.c., Manufactures
of motor vehicles, among others. Unlike the basket of imports, the type
of products are mostly primary commodities or some manufactures based
on natural resources, with the only exception of the automobile industry.
Likewise, the sample within each sector achieved more than the 80% of their
total export value.

After assessing the sample representativeness level, we calculated the
aggregate indexes according to the methodology described in the previous
section. The Figures 2 and 3 contain our estimations, a series identified
as INDEC, which corresponds to Argentine official estimates, and another
one as Brazil, which corresponds to the indexes calculated by Fundagao
Centro de Estudos do Comércio Exterior (FUNCEX). The first one is a
non-chained arithmetic Paasche index (INDEC, 1996), while the second
one is a mixed arithmetic Fisher index (Pinheiro & Motta 1991; Guimaries
et al., 1997; Markwald et al, 1998a and 1998b). Both statistical agencies
collect information on prices through unit values estimates. There is a strong
similarity between all the series, mainly in exports. In the case of imports,
our indexes are very similar to the Brazilian ones, while the difference with
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INDEC is wider during the first years of the period. These results are the
first evidence of the goodness of our methodology.

Figure 2. Import Price Index Figure 3. Export Price Index

v o5 .
Qo8 o 8 g R
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o
B

EARCARR

Note: base year 2010 = 100.
Source: own elaboration based on INDEC and IPEADATA-FUNCEX.

BRAZIL.

To verify the degree of correlation between these indexes, we built
correlation coefficients® (Gaulier et al., 2008). As can be seen in Table 1, the
price indexes of imports and exports are highly correlated, which indicates
that no outliers have been left in the sample.

Table 1. Correlation coefficients between the import and export price indexes

Indexes Imports Exports

Paasche  Laspeyres  Fisher =~ INDEC  BRAZIL | Paasche  Laspeyres  Fisher =~ INDEC  BRAZIL
Paasche 1.00 0.89 0.98 0.86 0.81 1.00 0.95 0.99 0.99 0.84
Laspeyres 1.00 0.97 0.81 0.83 1.00 0.99 0.96 0.87
Fisher 1.00 0.86 0.84 1.00 0.98 0.87
INDEC 1.00 0.89 1.00 0.86
BRAZIL 1.00 1.00

Source: own elaboration based on INDEC and IPEADATA-FUNCEX.

6 Tt was verified through the Dickey-Fuller Test (1981) that the indexes are integrated variables

of order 1 so they were transformed through the first differences of their logarithms to
calculate the correlation coefficients.
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On the other hand, when comparing our estimates with Argentine and
Brazilian official indexes, we expected that the VC of our index does not
duplicate those of the benchmarks. Regarding sectoral disaggregation, the
criterion adopted by Méndez (2007) is followed, which considers that a VC
less than or equal to 50% indicates that the products that make up the index
are homogeneous.

At the general level, the INDEC index of imports has a volatility of 15%
(well below the Brazilian one). As can be seen in Table 2, only the Paasche
index doubles the variability of the INDEC. Regarding exports, the variability
is lower and closer to the official indexes. Both INDEC and Brazil have
indexes with the same variability (33%) and our estimated indexes have similar
VC to the benchmarks.

Table 2. Variation coefficients of the aggregate import and export price indexes

Imports Exports
Paasche Laspeyres Fisher INDEC BRAZIL Paasche Laspeyres Fisher INDEC BRAZIL
0.31 0.25 0.28 0.15 0.24 0.39 0.33 0.36 0.33 0.33

Source: own elaboration based on INDEC and IPEADATA-FUNCEX.

After confirming the accuracy of the methodology at the general level, the
sectoral price indexes were constructed. In the case of imports, we estimated
87 price indexes (according to all types of indexes that were detailed in the
methodology), of which the 86% have a VC less than 0.5 and none of them
was higher than 1. Regarding exports, we estimated 83 indexes, of which the
88% showed a VC less than 0.5 and the remaining 12%, between 0.5 and 1.
Thus, following Méndez (2007), we can claim that the products that compose
the sample of these sectors are homogeneous.

Therefore, we selected some indexes to compare with Brazilian data
(Figures 4 and 5). The chosen sectors represent the 50% of the total import
and export value in the base year. The following graphs show the similarity
and accuracy of our estimates, which allows us to continue, in the next
subsection, to the volume indexes estimation.
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Figure 4. Import price indexes by sector

Panel A. Manufactures of motor Panel B. Chemical products
vehicles and its parts and accessories

---Fisher  ——BRAZI.  ——INDEC

Note: VC Brazil: 15%, VC INDEC Note: VC Brazil: 25%, own estima-
and own estimation: 19%. Correlation tion: 25%. Correlation: 73%.
Brazil-own estimation: 73% y INDEC-

own estimation: 69%

Panel C.Basic metals (iron and steel) Panel D. Manufactures of
machinery and equipment n.e.c.

—— BRAZIL

Note: VC Brazil: 35%, own estimation:  Note: VC Brazil: 8%, own estimation:
29%. Correlation: 84%. 33%. Correlation: 38%.

Note: base year 2010 = 100.
Source: own elaboration based on INDEC and IPEADATA-FUNCEX.
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Figure 5. Export price indexes by sector
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Note: VC Brazil: 31%, own estimation: Note: VC Brazil: 36%, own
33%. Correlation: 54%. estimation: 37%. Cotrelation: 82%.

Panel C. Manufactures of motor vehicles and its parts and accessories

—— BRAZIL

Note: VC Brazil: 22%, own estimation: 26%. Correlation: 78%.

Note: base year 2010 = 100.
Source: wn elaboration based on INDEC and IPEADATA-FUNCEX.
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B. Quantity indexes

We calculated volume indexes by deflating import and export values by
the price indexes estimated in the previous subsection. As can be observed
in Figures 6 and 7, our aggregate volume indexes are very similar to those
published by the INDEC, hence we can claim that the sectoral indexes are
reliable. In relation to aggregate volumes’ evolution, imports show higher
volatility than exports, which would be due to the greater fluctuations in
Argentine GDP compared to those of its main trade partners.

Figure 6. Aggregate export quantity index
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Source: own elaboration based on INDEC.

Hence, in Figure 8, we plot the quantity indexes of the most representative
sectors of total imports. Motor vehicles, Chemical products, Basic metals and
Machinery repeat the same pattern as in the aggregate level: a fall during
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the 1998-2002 recession, strong recovery between 2002-2008, new fall in
2008/2009, and stagnation with a downward trend since then.

Figure 7. Aggregate import quantity index
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Figure 9 shows the evolution of sectoral real exports. The Automobile
industry is highly correlated with imports, which reveals the importance of
the trade and production strategies implemented by firms that operates in
Argentina and Brazil. On the other hand, Food and beverages show a growing
trend over time, although it has been stopped by a recent stagnation. Finally,
real exports of the agricultural products are less volatile during the whole

period.
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Figure 8. Import quantity indexes by sector
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C. An empirical application: contribution by industry to foreign trade
growth in Argentina (1996-2016)

In this last section, we took advantage of our volume estimates to analyze
the contribution of the main economic sectors in the growth rate of the real

exports and imports during 1996-2016.

As shown in Table 3, the real exports grew at an annual average rate
of 2.3% for the whole period. This is mainly explained by the agricultural
products and manufactures based on agricultural resources (such as Food
and Beverages), which showed an average annual growth rate of 4% and have
a high initial share that increased towards the end of the period. On the
other hand, Oil and natural gas extraction activity made an important negative
contribution not only because of the average fall of 9% per year, but also
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Figure 9. Export quantity indexes by sector
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because of its high initial share. In short, during the period 1996-2016, the
export basket was concentrated in primary products and their manufactures,
to the detriment of fuels and energy.

Yet this period was not free of oscillations. Between 1996 and 2007,
exports grew, almost uninterruptedly, for 12 years (there were only slight
drops in 1999 and 2004). During these years, almost all sectors increased
their exports, especially Motor vehicles and their parts, but with the exception
of Oil and gas extraction activities. In 2008 and 2009, this growth was
interrupted by subprime crisis and exports in real terms fell by an average
of 7% per year. This was caused mainly by agricultural products due not
only to the international crisis, but also to a domestic conflict between the
government and the agricultural producers. In 2010 and 2011, the external
trade improved, which was mainly driven by the agricultural and automobile
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industries, although in some extent compensated by Oil and gas. Then, in all
sectors, a long fall averaged 6% per year until 2014. Finally, a slight recovery
began in 2015, placing real exports at similar levels to 2005. In short, real
exports have been stagnant for many years and all sectors seem to be related
to the main trade partners’ business cycle, apart from oil and gas that shows
an inverse relationship with the domestic business cycle.

Table 3. Evolution of real exports in Argentina by sector (1996-2016)

Total Sample Beverages Agriculture, Motor Extraction Rest

and food livestock, vehicles of crude

products hunting and and their oil and

related service parts natural

activities gas

Share in 1996 100% 74% 28% 16% 6% 24% 26%
Average growth rate in 1996-07 5.6% 4.7% 7.8% 7.1% 11.1% -12.9% 7.8%
Contribution to growth in 1996-07 1 0.59 0.44 0.22 0.16 -0.23 0.41
Share in 2007 100% 68% 35% 19% 10% 3% 32%
Average growth rate in 2007-09 -6.9% -8.7% -6.3% -25.1% -8.6% 43.5% -3.3%
Contribution to growth in 2007-09 1 0.84 0.32 0.62 0.13 -0.23 0.16
Share in 2009 100% 65% 36% 12% 10% 7% 35%
Average growth rate in 2009-11 6.6% 9.4% 3.0% 29.9% 27.1% -35.6% 1.4%
Contribution to growth in 2009-11 1 0.93 0.16 0.62 0.44 -0.29 0.07
Share in 2011 100% 68% 33% 18% 14% 2% 32%
Average growth rate in 2011-14 -6.0% -6.1% -3.5% -8.8% -8.9% -8.1% -5.8%
Contribution to growth in 2011-14 1 0.69 0.20 0.26 0.20 0.03 0.31
Share in 2014 100% 68% 36% 17% 13% 2% 32%
Average growth rate in 2014-16 3.4% 6.2% 7.2% 21.2% -20.5% 3.6% -2.9%
Contribution to growth in 2014-16 1 1.27 0.78 1.14 -0.69 0.02 -0.27
Share in 2016 100% 72% 39% 23% 8% 2% 28%
Average growth rate in 1996-16 2.3% 2.2% 4.0% 4.1% 3.6% -8.9% 2.8%
Contribution to growth in 1996-16 1 0.679 0.58 0.34 0.10 -0.35 0.321

Source: own elaboration based on INDEC.

On the other hand, the import volumes showed an average annual growth
rate of 2% for the whole period, somewhat lower than the export volumes

Lecturas de Economia -Lect. Econ. - No. 93. Medellin, julio-diciembre 2020



Fares, Zack and Martinez: Sectoral Price and Quantity Indexes of Argentine Foreign Trade

(Table 4). This growth was explained in more than a half by the behavior
of the Manufactures of motor vehicles and Chemical products. Due to
the domestic business cycle, import volumes are more volatile than the
export ones and have many more reversal points to the trend. The most
significant fall took place between 1998 and 2002, when all sectors showed a
significant decline (although by different magnitudes) because of the domestic
economic crisis. The subsequent recovery took place up to 2008, when
all sectors (except gas and oil) showed average annual rates very similar to
the previous fall, but obviously, with the inverse sign and during a longer
period. In 2009, the growth rate was interrupted by the transmission of the
international economic crisis. All sectors were affected, except for oil and
gas extraction, again. In 2010 and 2011, real import recovered, although
in different magnitudes among sectors. Then, from 2012 until the end of
the period (2016), real import decreased, in general terms, due to domestic
economic stagnation, although led by machinery (vehicles, computers, TV,
communication, electrical appliances, etc.) and with the exception of oil and
gas. In short, the composition of the import basket has remained relatively
stable, except for the growth of Motor vehicles and Chemical sectors and the
decline of the Machinery of office, communication, radio and TV.

To sum up, import and export quantities, in both aggregate and sectoral
levels, are closely related to the Argentine and its trade partners GDP growth
rate, respectively. In fact, imports from all sectors fall between 1998 and 2002,
due to the recession and subsequent economic crisis, and between 2008 and
2009 because of the international crisis on the domestic economy. The same
happens for real export in all sectors during the last period. To know the
effect of GDP and other variables, such as the exchange rate, on foreign
trade, a specific study about elasticities should be made. Yet, this was not
possible before this article because of the lack of price and quantity indexes
at a deeper disaggregate level. Indeed, this article seeks to fill this gap in the
statistics system of Argentina.
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Table 4. Evolution of real imports in Argentina by sector (1996-2016)

Machi;

Total ~ Sample Motor Chemical Basic Metals y E ion of Office, Electrical machinery Radio, television and Rest
vehicles and products and crude oil and and computi and equi ne.c. icati i
their parts equipment natural gas machinery and apparatus
ne.c.

Share in 1996 100% 67% 11% 15% 4% 15% 7% 6% 5% 5% 33%
Average growth rate in 1996-98 17.3% 18.6% 31.1% 18.0% 22.9% 13.7% -35.1% 38.4% 22.6% 27.7% 14.5%
Contribution to growth in 1996-98 1 0.73 0.22 0.15 0.06 0.12 -0.10 0.14 0.06 0.08 0.27
Share in 1998 100% 69% 14% 15% 5% 14% 2% 8% 5% 6% 31%
Average growth rate in 1998-02 -23.7%  -25.5% -33.9% -9.5% -18.7% -30.9% -27.8% -40.7% -29.1% -47.6% -20.1%
Contribution to growth in 1998-02 1 0.72 0.17 0.07 0.04 0.17 0.02 0.11 0.06 0.08 0.28
Share in 2002 100% 63% 8% 29% 6% 10% 2% 3% 4% 1% 37%
Average growth rate in 2002-08 23.8%  25.5% 40.4% 13.5% 19.4% 30.9% 5.8% 33.0% 27.4% 57.4% 20.7%
Contribution to growth in 2002-08 1 0.70 0.21 0.13 0.04 0.15 0.00 0.05 0.05 0.07 0.30
Share in 2008 100% 68% 17% 17% 5% 13% 1% 5% 4% 5% 32%
Average growth rate in 2008-09 -28.4%  -27.7% -32.7% -19.8% -34.3% -37.4% 80.6% -20.3% -23.2% -29.7% -29.8%
Contribution to growth in 2008-09 1 0.66 0.20 0.12 0.06 0.18 -0.02 0.03 0.04 0.06 0.34
Share in 2009 100% 69% 16% 19% 5% 12% 2% 5% 5% 5% 31%
Average growth rate in 2009-11 26.9%  28.8% 42.4% 19.6% 23.2% 32.6% 58.6% 11.2% 35.4% 12.8% 22.7%
Contribution to growth in 2009-11 1 0.74 0.27 0.14 0.04 0.15 0.04 0.02 0.06 0.02 0.26
Share in 2011 100% 71% 20% 17% 4% 13% 2% 4% 5% 4% 29%
Average growth rate in 2011-16 -3.6% -3.9% -4.4% -2.1% -4.5% -4.6% 11.4% -11.6% -5.0% -12.0% -2.8%
Contribution to growth in 2011-16 1 0.76 0.25 0.11 0.05 0.16 -0.11 0.11 0.07 0.12 0.24
Share in 2016 100% 69% 19% 19% 4% 12% 5% 3% 5% 3% 31%
Average growth rate in 1996-16 2.4% 2.6% 5.1% 3.7% 2.1% 1.3% 1.1% 2.0% -1.8% 2.9% -0.6%
Contribution to growth in 1996-16 1 0.73 0.32 0.25 0.04 0.07 0.03 -0.03 0.06 -0.01 0.27

Source: own elaboration based on INDEC.
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Final remarks

Currently, Argentina does not have a sufficiently complete and developed
system of sectoral statistical data on foreign trade. In fact, INDEC provides
price and volume statistics but only for total exports and imports and
disaggregated by main classification of goods and economic uses, respectively.
On the other hand, the INDEC’s foreign trade consultation system provides
a large database, but only values and weight data are available, which are not
like trade quantities, especially in differentiated goods. Thus, Argentina does
not possess elemental foreign trade statistics by economic activities, such as
prices and quantities.

In order to solve this limitation, we presented a methodology to calculate
the import and export price indexes at the aggregate level and by 2-digits
sectors of the ISIC classification. Providing this deeper disaggregation is
very important because it allows us to use the indexes as deflators of values
and thus to estimate import and export volumes by sector. In addition,
the disaggregation that this work proposes, unlike that provided by the
INDEC, has the same classification for export and import, so comparisons
between trade flows could be made. Besides, it is based on an international
classification, so it allows comparison with other countries. Finally, the same
sectoral classification is used in data about other variables, such as value-added
and employment, allowing more comprehensive studies to be carried out on
different aspects of the economy.

Undoubtedly, the most challenging activity is the identification and
treatment of outliers. The literature review in this matter is wide but, as we
were working with time series samples in a broad period, we decided to follow
the criterion based on the average price variation with an acceptance interval
determined by the standard deviations of each product.

Once we obtain the estimated indexes, we compare them with the
data provided by INDEC (aggregate indexes) and Brazil (indexes by
economic sector) in order to test the accuracy of our methodology. Our
estimations turned out to be reliable because, in addition to the good sample
representativeness in all sectors, the correlation coefficients of the aggregate
indexes were high, and they showed a variation coefficient quite like the
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domestic and international benchmarks. In this way, we can state that the
methodology adopted was accurate and showed robustness when comparing
it with Argentine and Brazilian official indexes.

Likewise, import and export price indexes by sector allow us to obtain
the respective quantity indexes for Argentina, which showed, again, a high
correlation with the INDEC estimates at the aggregate levels. Thus, we
analyzed the contribution by economic activity to foreign trade growth during
1996-2016 by means of the estimated volume indexes.

To sum up, this article aims to contribute to the Argentine statistical
system in a sensitive field such as foreign trade and economic sectors’
performance. From these data, studies about foreign trade, employment,
growth and macroeconomics in general are substantially expanded. The
contribution of this article is not only about providing the indexes but,
especially, about showing our methodology. This could be replicated to
estimate price and quantity indexes at an even deeper disaggregation, as well
as for other countries that do not have this type of information available.

Annexes

Table 1A. Share of each economic sector in total imports

Description Share (%) Accumulated share (%)
Manufacture of motor vehicles. 12.8 12.8
Manufacture of parts and accessories for motor vehicles 6.5 19.3
and their engines.
Manufacture of basic chemicals, except fertilizers and 5.8 25.1
nitrogen compounds.
Manufacture of office, accounting and computing 3.8 28.9
machinery.
Manufacture of pharmaceuticals, medicinal chemicals 3.5 32.4
and botanical products.
Manufacture of plastics in primary forms and of 3 35.4
synthetic rubber.
Manufacture of basic iron and steel. 3 38.5
Manufacture of aircraft and spacecraft. 2.5 41

Continues
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TablelA. Continuation

Description Share (%) Accumulated share (%)
Manufacture of television and radio receivers, sound or 2.3 43.3
video recording or reproducing apparatus.
Manufacture of refined petroleum products. 22 45.4
Manufacture of electric motors, generators 1.9 47.4
and transformers.
Manufacture of pumps, compressors, taps and valves. 1.9 49.2
Manufacture of other chemical products n.e.c. 1.8 51
Manufacture of other general purposes machinery. 1.8 52.8
Manufacture of pulp, paper and paperboard. 1.8 54.5
Manufacture of fertilizers and nitrogen compounds. 1.8 56.3
Manufacture of plastics products. 1.7 58
Manufacture of television and radio transmitters and 1.6 59.6
apparatus for line telephony and line telegraph.
Manufacture of basic precious and non-ferrous metals. 1.6 61.1
Mining of iron ores. 1.5 62.6
Extraction of crude petroleum and natural gas. 1.5 64.1
Production, collection and distribution of electricity. 1.3 65.4
Manufacture of other fabricated metal products n.e.c. 1.3 66.8
Manufacture of other electrical equipment n.e.c. 1.3 68.1
Manufacture of soap and detergents, cleaning and pol- 1.2 69.3
ishing preparations, perfumes and toilet preparations.
Manufacture of ovens, furnaces and furnace burners. 1.2 70.4
Manufacture of machinery for mining, quarrying and 1.1 71.5
construction.
Manufacture of agricultural and forestry machinery. 1.1 72.6
Manufacture of other special purpose machinery. 1 73.6
Manufacture of rubber tyres and tubes retreading and 1 74.5
rebuilding of rubber tyres.
Manufacture of pesticides and other agro-chemical 1 75.5
products
Manufacture of electricity distribution and control 0.9 76.4
apparatus
Manufacture of instruments and appliances for measur- 0.9 77.3
ing, checking, testing, navigating and other purposes.
Manufacture of cutlery, hand tools and general 0.9 78.2
hardware.

Continues
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Share (%) Accumulated share (%)

Description

Manufacture of bearings, gears, gearing and driving 0.8
elements.

Manufacture of medical and surgical equipment and 0.8
orthopedic appliances.

Preparation and spinning of textile fibres weaving of 0.8

textiles.

79

79.8

80.6

Source: own elaboration based on INDEC.

Figure 1A. Workflow for sample selection and construction of indexes
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Source: own elaboration.
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Table 2A. Share of each economic sector in total exports

Description Share (%) Accumulated share (%)
Manufacture of vegetable and animal oils and fats. 19.9 19.9
Growing of cereals and other crops n.e.c. 15.6 35.5
Manufacture of motor vehicles. 10.1 45.6
Manufacture of basic precious and non-ferrous 4.6 50.1
metals.

Extraction of crude petroleum and natural gas. 4.2 54.3
Manufacture of refined petroleum products. 3.7 58
Production, processing and preserving of meat and 3 61
meat products.

Manufacture of other chemical products n.e.c. 2.9 64
Mining of non-ferrous metal ores, except uranium 2.7 66.7
and thorium ores.

Manufacture of basic iron and steel. 2.2 68.9
Manufacture of parts and accessories for motor 2 70.9
vehicles and their engines.

Processing and preserving of fish and fish products. 2 72.9
Growing of fruit, nuts, beverages and spice crops. 1.8 74.7
Processing and preserving of fruit and vegetables. 1.7 76.4
Manufacture of basic chemicals, except fertilizers 1.5 77.9
and nitrogen compounds.

Tanning and dressing of leather. 1.5 79.4
Manufacture of dairy products. 1.4 80.8

Source: own elaboration based on INDEC.
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