A Balls-and-Bins Model of Trade: Reply
By Roc Armenter and Miklós Koren∗
Blum, Claro and Horstmann (forthcoming) make two statements
about the balls-and-bins model of Armenter and Koren (2014).
First, that using firm-level shipment data changes some of our
results. Second, that the balls-and-bins model is not an appropriate statistical method. We respond to the first statement and
argue that the second statement is unfounded and unrelated to the
first. Indeed, the work of Blum et al (2015) is a perfect example of
how to use balls-and-bins in a rich dataset to spot interesting data
patterns.
Bernardo Blum, Sebastian Claro and Ignatius J Horstmann (forthcoming) (BCH
henceforth) report the fraction of exporters selling to single destinations and/or
a single product, as well as their share in total export revenues, using firm-level
data on Chilean exports. To note one example, around half of exporters only
ship to one country. These single-country exporters account for 2.9 percent of all
Chilean non-copper exports in 2006.
BCH then contrast these data moments against those predicted by the “ballsand-bins model” of Roc Armenter and Miklós Koren (2014) (AK henceforth).
In this model, each shipment is randomly assigned a destination country and
a product category, with a probability given for each country and each product. The balls-and-bins model generates about half of the single-destination and
single-product exporters observed in the data. Single-destination-single-product
exporters are also underpredicted by balls-and-bins, although not by as much.
This stands in contrast with what we found for the U.S. in AK, where the
balls-and-bins predictions on firm-level export patterns lined up closely with the
data.1 As argued by BCH, the likely culprit is the imputation method used in
AK to circumvent the lack of data on firm-level shipments. We assigned each
exporter a number of shipments—that is, balls—by dividing the firm’s revenue
by the average shipment size and rounding up to the nearest integer. BCH are
able to observe the actual number of firm-level shipments and report that the
imputation in AK overestimates the number of single-shipment exporters. This,
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1 The model’s predictions for the frequency of product-country-level zeros remain as closely aligned
with the Chilean data as they are for the U.S.
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in turn, increases the number of single-product and single-destination exporters
predicted by the balls-and-bins model.
In absence of direct firm-level measures of shipments, we have explored various
calibrations for the size of shipments and their distribution across firms in the
Online Appendix B of AK. We varied the size of shipments between $2,500 and
$500,000, a factor of 200. Relative to this enormous variation in shipment size,
some of the predicted statistics about the extensive margin changed little. For
example, the share of firm-country zeros in trade only varied between 86 and 99
percent (Online Appendix, Tables 2 and 3). Some statistics changed more. The
fraction of single-country exporters varied between 15 and 77 percent.
We unfortunately remain unable to access U.S. firm-level shipment data, so
we cannot check whether the relationship between firm and shipment size also
holds there. Given the results in BCH, we suspect that our imputation method
indeed overstated the number of single-shipment firms. In doing so, we likely
underestimated the amount of information in the share of single-destination and
single-product exporters.
We commend the simultaneous use of firm- and shipment-level data by BCH.
Theirs is an ideal dataset to study the extensive margin of countries and products
in trade. It identifies decision making units (firms), and it reports actual units of
observation (shipments). As AK make it clear, the ideal procedure is to use the
actual number of shipments. Using this procedure, BCH conclude that singlecountry and single-product exporters are overrepresented in Chile relative to the
balls-and-bins benchmark. It seems that Chilean exporters—particularly small
ones—find it hard to reach multiple export destinations. A structural model
matching these statistics will help us understand better the barriers to trade.2
BCH, however, do not make use of their rich data to develop such a model.
Instead, they argue that the fact that firms differ in the size of their shipments
invalidates the balls-and-bins methodology.
We believe that their argument is a fallacy by association, indicting the whole
methodology on the basis of an imperfect data imputation. As we explained
in AK, we used the assumption of constant shipment size solely due to a data
limitation. This imputation is not central to the balls-and-bins framework itself.
Indeed, BCH themselves perfectly exemplify how to use the balls-and-bins model
with shipment-level data when they show that single-country and single-product
exporters are more frequent in Chilean data than expected. Given the right data,
imputation is no longer needed.
The authors themselves admit that there is no connection between the variation in shipment sizes and their critique of the balls-and-bins model, stating
that “whether one utilizes the actual shipment data or some other assumption
on shipment size, the resulting balls-and-bins model is not a purely statistical
2 Such model would need to be evaluated quantitatively. The balls-and-bins model still predicts a
sizable presence of single-product, single-destination exporters—indeed, half or more of those observed
in the data.
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benchmark for evaluating trade zeros in the data.” (BCH, p. 10) Their verdict
seems to be that, with or without an imputation for shipment size, there is too
much economics in the balls-and-bins model for it to serve as a statistical tool.
In AK, we explicitly state that the balls-and-bins model incorporates economic
fundamentals in the construction of the bin sizes and number of balls (pp. 21282129). It is only the assignment of balls to bins, that is, of shipments to categories,
that is random. Indeed, we have devoted ample space to discuss the key features
in the calibration of bin sizes and number of balls responsible for the results—
highlighting, for example, the importance in the skewness in both dimensions
(pp. 2129, 2140, 2144). These key economic features are pervasive across trade
models—even those without an explicit treatment of the extensive margin. This
is why we concluded that whenever the balls-and-bins model matches a statistic,
such statistic is “consistent with a surprisingly large class of trade models.”3
BCH invite a comparison with the work of Glenn Ellison and Edward L Glaeser
(1997), which, they argue, is devoid of any economic content; unlike the ballsand-bins model. This argument reflects a serious misunderstanding of Ellison
and Glaeser (1997). The number of “darts” in that model is the number of
establishments in a given industry. Surely this number is the result of economizing behavior—as is the number of shipments. This does not prevent Ellison
and Glaeser (1997) to test the hypothesis that the observed concentration establishments can be matched by a random location model, and does not prevent
Armenter and Koren (2014) from testing the hypothesis that the frequency of
zeros in trade can be matched by a random assignment model.
We interpret the results from BCH for Chile as indicating that a trade model
with a careful treatment of shipping decisions has the potential to outperform
existing theories of the extensive margin—as spotted by contrasting the ballsand-bins predictions against the data. There is indeed a growing body of work
seeking to understand the economic trade-offs involved in the shipping decisions of
exporters: see, for example, George Alessandria, Joseph P. Kaboski and Virgiliu
Midrigan (2010), Andreas Kropf and Philip Sauré (2014) and Cecı́lia Hornok and
Miklós Koren (2015). We agree that structural modeling of exporters’ decisions
are helpful and encourage further work in this area. We also reassert that the
balls-and-bins benchmark can help researchers to focus on those data statistics
that are most useful to distinguish among structural models of trade.
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