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はじめに

n貿易の弾力性 (trade elasticity):
l 1%だけ貿易費用 (距離や関税など) が低下する場合に、
どれだけ輸入量が増加するか

l貿易利益を測る十分統計量の1つ (Arkorakis et al., 2012)

n 重力方程式 (gravity equation): 

l

l貿易の弾力性は、最終財よりも中間財の方が内生的に
大きいà (Ara, 2019) 

1 Introduction

Intermediate inputs are a large and growing share of international trade relative to final goods.
It is often argued that the advancement in information and communication technology allows
firms organizing production on a global scale to fragment production processes by “outsourcing”
or “offshoring,” which contributes to the rapidly rising trade in intermediate inputs. Moreover,
there are a lot of work to suggest that the distinction between intermediate-input trade and
final-good trade is crucial. For example, Johnson and Noguera (2012) show that intermediate
inputs account for approximately two thirds of international trade; similarly, Yi (2003, 2010)
shows that vertical specialization plays an important role in increasing the world trade volume.
Despite of this stylized fact, few papers have theoretically and empirically explored a distinctive
mechanism through which intermediate-input trade can impact on aggregate trade flows that
is absent from final-good trade.

This paper develops a heterogeneous-firm model in which asymmetric countries exports and
imports intermediate inputs. We extend the theoretical framework in Ara (2019) to a multiple-
industry and asymmetric-country setup where countries are different in terms of market size
and the degree of trade liberalization. Each industry is composed of the two production sectors
(i.e., the upstream and downstream sectors), where the former (latter) sector exports (imports)
intermediate inputs and firms in the upstream (downstream) sector have to incur a fixed cost
for exporting (importing) intermediate inputs from foreign markets. Because of the fixed cost
associated with exporting and importing, selection occurs not only into the upstreams sector
but also into the downstream sector, which allows us to capture the empirical pattern that only
more productive firms export and import intermediate inputs (see, e.g., Kasahara and Lapham
2013; Halpern et al. 2015). This two-sided selection is crucial to show that the elasticities with
respect to variable trade costs are larger in input trade than those in final-good trade.

In our gravity model, total input imports in country i from country j are given by

ImportsIji = ConstantI × GDPi ×GDPj

(Trade barriersji)ζ
I ,

where ζI is the trade elasticity with respect to variable trade costs, such as distance and tariffs.
As in the gravity equation of final goods, total input imports are positively affected by sizes of
exporting and importing countries, but are negatively affected by trade barriers. In this sense,
the gravity equation also holds for trade flows of intermediate inputs. However, when deriving
the corresponding gravity equation of final goods ImportsFji and comparing the trade elasticity,
we find that the trade elasticity with respect to variable trade costs is greater for intermediate
inputs than final goods, ζI > ζF . As shown by Ara (2019), the difference arises through which
selection occurs only into the downstream sector in final goods, which suggests that there is
an extra adjustment in the set of importers (i.e., the extensive margin) in intermediate-input
trade that is absent in final-good trade. As a result, trade liberalization induces more firms to
enter the market for intermediate inputs, thereby raising the input trade elasticity.
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本論文の目的

n Ara (2019) の拡張：
l理論à複数産業 + 非対称国

l実証à貿易費用

n主要な結果：

l理論à反直感的な厚生効果 (Lemmas 1-2)

l実証à貿易の弾力性は距離だけでなく関税でも大きい

距離 (財、年ごとに同じ)

関税 (財、年ごとに異なる)

3



理論的な結果

n中間財の貿易自由化：

l 第1国の貿易自由化は、第2国の上流に自国市場効果をもたらす
l 同時に、第1国の下流にも同様の効果をもたらす (第1国は最終財
生産、第2国は中間財生産により特化)
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Country 1 Country 2

M21↑M12↓

Ñ2→Ñ1↑
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理論的な結果
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n最終財の貿易自由化：

l 第1国の貿易自由化は、第2国の下流のみに先述の効果をもたらす
l 貿易の弾力性が中間財で大きいのは、貿易自由化が企業参入にも
たらす効果が大きいため (最終財が中間財を多数使うからではない)

Country 1 Country 2

M2→M1→

N21↑N12↓
𝜏"# ↓



理論的な結果

n貿易の弾力性の分解：

l 中間財

l 最終財

l よって、 ならば
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where ψj ≡ σ−1
k−(σ−1)

ϕk
min
fe
j

. While the functional forms in (21) and (22) are similar to the gravity
equation in Chaney (2008), they show that the trade elasticities with respect to the variable
trade costs are different between the two types of trade.

To compare the impact of variable trade costs in (21) and (22), we need to use the partial
trade elasticity that is only empirically observable, since it is estimated from a gravity equation
with origin and destination fixed effects, whereby incomes and price indices are held constant
(see, e.g., Arkolakis et al., 2012). This suggests in the current framework that we should take
BI

i constant in (21), whereas BF
i and Γj constant in (22). Under the circumstance, the difference

between the two types of trade arises for the partial trade elasticities, which is summarized in
the following proposition.

Proposition 2:Under Assumption 1, the partial trade elasticities with respect to τji are greater
in intermediate-input trade than final-good trade:

ζIo > ζFo ,

where the partial trade elasticities are given by

ζIo ≡ −
∂ lnRI

ji

∂ ln τji
=

k(σ − 1)

2(σ − 1)− k
,

ζFo ≡ −
∂ lnRF

ji

∂ ln τji
= k.

The intuition behind the result stems from the impact on the productivity cutoffs in Lemmas
1 and 2. In the case of intermediate-input trade, reductions in variable trade costs τji induce not
only the entry of exporting firms from country j, but also the entry of importing firms in country
i by decreasing the export/import productivity cutoffs in the two production sectors. This entry
effect through the extensive margin in both production sectors is crucial to understand why
the trade elasticity with respect to variable trade costs is greater for intermediate inputs than
final goods. As shown by Ara (2019), the entry effect is more formally seen by decomposing the
partial trade elasticity as follows:

ζIo = (σ − 1) +
(σ − 1)[k − (σ − 1)]

2(σ − 1)− k
+

(σ − 1)[k − (σ − 1)]

2(σ − 1)− k
,

where the first term is the intensive margin elasticity, and the second and third terms are the
(weighted) extensive margin elasticity in the upstream and downstream sectors respectively.
As in the Krugman model, reductions in variable trade costs increase average firm sales (i.e.,
intensive margin), captured by the first term. At the same time, such reductions also decrease
the export/import productivity cutoffs and induce less productive firms to export/import in the
respective production sectors (i.e., extensive margin), captured by the second and third terms.
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内延の弾力性 外延の弾力性
(上流)

外延の弾力性
(下流)

The fact that the extensive margin elasticity stems from both production sectors indicates that
reductions in τji increase input imports from country j to country i, not only by allowing country
j to export easily but also by raising input demands for foreign varieties in country i. Indeed,
it follows from Lemma 3 that input demand in country i, BI

i , increases as a result of reductions
in τji.

In the case of final-good trade, on the other hand, reductions in τji induce only the entry of
exporting firms in country j (i.e., the productivity cutoff is unaffected in the upstream sector).
In this case, there is a single productivity cutoff in the upstream sector, because intermediate-
input firms do not make use of final goods for their production. As a result, the equilibrium
conditions corresponding to (13), (14) and (16) are given as follows (see Ara (2019) for details):

BI
i (ϕ

∗
ii)

σ−1 = fii,

fiiJi(ϕ
∗
ii) = f e

i .

Variable trade costs do not appear in these conditions, and hence neither the productivity cutoff
ϕ∗
ii nor input demand BI

i are affected by these costs. Since no additional entry is induced by
trade liberalization in the upstream sector, the partial trade elasticity is decomposed into

ζFo = (σ − 1) + (k − (σ − 1)),

where the first term is the intensive margin elasticity, while the second term is the extensive
margin elasticity in the downstream sector. Comparing these two decompositions suggests that
there is an extra adjustment operating through the extensive margin for intermediate inputs,
which explains the mechanism in Proposition 2.

It is worth emphasizing that the result in Proposition 2 does not rely on C.E.S. production
functions where a final good requires a lots of intermediate inputs. As is clear from the above
decompositions, our result comes from the difference in the impacts of trade liberalization on
the extensive margin: reductions in variable trade costs induce firm entry more significantly.
From this reason, we empirically test the theoretical prediction on the difference in the trade
elasticity with respect to variable trade costs by paying particular attention to their impacts on
the extensive margin in the next section.

Though we have focused on variable trade costs τji, a similar argument also applies for fixed
trade costs fji. That is, the partial trade elasticities with respect to fixed trade costs are also
greater in intermediate-input trade than final-good trade. From (21) and (22), it follows that

ξIo ≡ −
∂ lnRI

ji

∂ ln fji
=

k

2(σ − 1)− k
− 1,

ξFo ≡ −
∂ lnRF

ji

∂ ln fji
=

k

σ − 1
− 1.

Comparing them under Assumption 1 immediately reveals that ξIo > ξFo .
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内延の弾力性 外延の弾力性
(下流)

where ψj ≡ σ−1
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ϕk
min
fe
j
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2.5 Equilibrium

Having described the equilibrium conditions in the two production sectors, we now characterize
the key variables of our model. Since there are the twelve equations ((5), (6), (8), (13), (14) and
(16) that hold in countries i and j), these conditions jointly provide implicit solutions for the
following twelve unknowns:

φ∗i , φ∗j , φ̃∗i , φ̃∗j , ϕ∗
ii, ϕ∗

jj , ϕ∗
ij , ϕ∗

ji BF
i , BF

j , BI
i , BI

j .

In what follows, we focus on trade liberalization of intermediate inputs because we have
assumed that final goods are non-tradable. In particular, we pay attention to reductions in the
variable trade cost τji, which arises when country i unilaterally reduces its variable trade costs
of importing from country j. While the equilibrium characterizations so far hold for a general
distribution, we will restrict our attention to a Pareto distribution in the following analysis:

G(φ) = 1−
(
φmin

φ

)k

, G(ϕ) = 1−
(
ϕmin

ϕ

)k

,

where φ ≥ φmin > 0 and ϕ ≥ ϕmin > 0. Regarding the shape parameter of the distribution k, in
addition to k > σ− 1 that is usually imposed in the literature, we also restrict the range within
which k is not too large (i.e., productivity dispersion is not too small).

Assumption 1: The shape parameter of the Pareto distribution k is not too large. In particular,

σ − 1 < k < 2(σ − 1). (19)

As shown in the Appendix, the extensive margin elasticity is given by θ = k − (σ − 1) under
the Pareto distribution, while the intensive margin elasticity is σ−1 in both production sectors.
Thus Assumption 1 requires that the extensive margin elasticity are not too large relative to
the intensive margin elasticity, which will be assumed hereafter. (Without this assumption, the
signs of the equilibrium variables in Lemmas 1–3 are all opposite and input trade liberalization
reduces total input imports, which are less likely in reality.)

Solving the system of the twelve equations simultaneously leads to the following lemma
regarding the productivity cutoffs of intermediate-input firms (see Appendix A for proof):

Lemma 1: Reductions in τji give rise to the following impacts on the productivity cutoffs of
intermediate-input firms in the upstream sector:

dϕ∗
ii

dτji
> 0,

dϕ∗
ij

dτji
< 0,

dϕ∗
jj

dτji
< 0,

dϕ∗
ji

dτji
> 0.
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データ

n中国の関税：

l 2000-2007年のTRAINS-WTOデータ
lEffectively applied ad-valorem tariffs (HS6桁) 
l最終財と中間財の区別には、国連のBroad Economic 

Categoriesによる分類を適用 (    )

n中国の輸入額：

l 2000-2007年の中国通関データ
l財-相手国-年度別 (HS8桁àHS6桁)
l輸入額 (    )、輸入企業の数 (     )、平均輸入額 (    )
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(b) Tariff

(c) GDP

Source: China Customs, CEPII database, TRAINS database and author’s calculations.
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and intensive margin.

FIGURE 3 – Total imports, extensive margin, and intensive margin in 2005
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pct ∈ {Ri

pct,M
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i
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k(σ−1)
2(σ−1)−k
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As pointed out by Buono and Lalanne (2012), the critical problem in interpreting distances
as a proxy of variable trade costs is that we cannot control for country fixed effects along with
distances: distances may capture some cultural or historical differences across countries, such
as consumer tastes. To get rid of these factors and study the impact of trade policy instruments
on trade flows, we instead consider tariffs as the measure of variable trade costs. The previous
specification introducing tariffs is

lnZi
pct = βi0 + βi1 ln distc + βi2 ln tariff

i
pct + βi3 lnGDPct + βi4Xc + βi5Yct + θip + θit + ϵipct, (26)
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where tariff i
pct = 1+ tipct where tipct is effectively ad-valorem applied tariffs imposed on product

p from country c in year t. Since distances and tariffs are expected to have qualitatively similar
effects on trade flows, we hypothesize that |βI1 | > |βF1 | and |βI2 | > |βF2 |.

The specification in (26), however, may not correctly capture the trade elasticity differences.
As in Figure 1, there is large differences between input tariffs and output tariffs, which would
be particularly crucial if the trade elasticities are not constant and vary with the level of tariffs.
Note that the problem is relevant to only tariffs because distances are common for intermediate
inputs and final goods. To adjust these differences in the level of tariffs and to obtain reliable
results, we report estimates from the regression of the following form:

lnZi
pct = γi0 + γi1 ln distc + γi2 ln

(
tariff i

pct

tariff ct

)
+ γi3 lnGDPct + γi4Xc + γi5Yct + θip + θit + ϵipct, (27)

where tariff ct is (weighted) average effectively ad-valorem applied tariffs on all products from
country c in year t. It is natural to expect that the theoretical prediction holds in this setting,
and we hypothesize that |γI1 | > |γF1 | and |γI2 | > |γF2 |.

We are also interested in checking whether there is a statistically significant difference in
the trade elasticities between the two types of imports. Let φipct ∈

{
tariff i

pct,
tariff i

pct

tariffct

}
denote

either non-adjusted or adjusted tariffs. To the above end, we conduct the following regression
with an interaction term:

lnZpct = δ0 + δ1 ln distc + δ2 ln distc ∗ interp + δ3 lnφpct + δ4 lnφpct ∗ interp
+δ5 lnGDPct + δ6Xc + δ7Yct + θp + θt + ϵpct,

(28)

where interp is a dummy variable which is equal to one if imports are intermediate inputs. In
regressing (28), we pool our dataset on final goods and intermediate inputs together, and then
see the coefficients on the variable trade costs for intermediate inputs relative to final goods.
From this reason, the superscript i should not be attached to the regression (28). In light of
Proposition 2, we hypothesize that δ2 < 0 and δ4 < 0.

Finally, using the fact that tariffs vary not only along product and country but also along
time, we further replace all time-invariant country characteristics by country fixed effects θic in
order to have a closer look at the impact of tariffs:

lnZi
pct = ηi0 + ηi1 lnφ

i
pct + ηi2 lnGDPct + ηi3Yct + θic + θip + θit + ϵipct. (29)

This specification is close to that in Buono and Lalanne (2012). As before, we also consider the
following specifications with the interaction term:

lnZpct = λ0 + λ1 lnφpct + λ2 lnφpct ∗ interp + λ3 lnGDPct + λ4Yct + θc + θp + θt + ϵpct. (30)

In view of Proposition 2, we hypothesize that |ηI1 | > |ηF1 | and λ2 < 0.
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中国の関税と輸入額

TABLE 1 – Descriptive statistics on China’s import tariffs in 2005

Types of imports No. of obs. Mean S.D. 25th Median 75th

Intermediate inputs 3, 118 8.00 5.31 5.00 6.50 10.00
Final goods 1, 912 12.34 7.54 8.00 12.00 15.84

(a) Product level

Types of imports No. of obs. Mean S.D. 25th Median 75th

Intermediate inputs 63, 090 7.98 4.90 5.13 7.50 10.00
Final goods 37, 387 11.34 7.04 7.50 10.00 16.00

(b) Destination-product level

FIGURE 1– China’s import tariffs between 2000-2010

To combine the TRAINS database, the original China Customs dataset at the 8-digit HS
product level is aggregated into the 6-digit HS product level. As in previous work, we restrict
our dataset to manufacturing products, since agricultural products are treated as special cases
in tariff setting. Then, for each product imported from each trading partner in each year, the
total import values are decomposed into the number of importers with positive trade (extensive
margin) and the average import values conditional on trade being positive (intensive margin)
in terms of thousand U.S. dollar. Formally, this decomposition is given by

Ri
pct = M i

pct × r̄ipct, (23)

where Ri
pct, M i

pct, and r̄ipct are respectively the total import values, the extensive margin, and
the intensive margin for product p imported from country c in year t. The superscript i is either
F (final goods) or I (intermediate inputs). We define Rpct ≡

∑
i=F,I R

i
pct,Mpct ≡

∑
i=F,I M

i
pct, and

r̄pct ≡ Rpct/Mpct for total imports.

18

FIGURE 2 – China’s imports between 2000-2010

The main analysis focuses on ordinary imports and deletes processing imports, because it is
known that processing trade are systematically different from non-processing trade in China
(see Dai et al., 2016). It is important to emphasize that ordinary imports have a relatively large
proportion relative to processing imports in terms of the total import values or the number of
imported products. After deleting processing imports, our dataset covers 155 trading countries
(see Table A.1 in the Appendix for the country list) and roughly 1,500 products, and in total
roughly 70,000 observations for intermediate inputs and final goods at the 6-digit level from
manufacturing industries in each year.

Figure 2 presents China’s imports from its trading partners between 2000-2010 within the
above categories. As is evident from the figure, intermediate-input imports are a large and
growing share than final-good imports in China, which is consistent with empirical regularity
demonstrated by Johnson and Noguera (2012). Further, the rapid growth is fostered by China’s
WTO accession in 2001, which leads to significant reductions in China’s import tariffs as shown
in Figure 1. These tariff reductions impact on intermediate-input imports more prominently
than final-good imports.

Table 1 presents the descriptive statics on the import growth rates between 2000 and 2007,
decomposing total imports into extensive and the intensive margins. While total imports and
both margins grew over time for both intermediate inputs and final goods, the contribution of
the intensive margin is greater (smaller) than the extensive margin for intermediate inputs
(final goods). Further, variations in the growth rates are bigger for final goods. These statistics
are comparable with those in Buono and Lalanne (2012) for French total exports, although they
focus on total exports only.

Finally, Figure 3 plots the log of the total imports, extensive margin, and intensive margin
against the log of distances, tariffs and GDP respectively. For simplicity, we focus on the total
imports, but similar patterns would arise when decomposing into intermediate-input imports
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輸入額に対する「重力の法則」

(a) Distance

(b) Tariff

(c) GDP

Source: China Customs, CEPII database, TRAINS database and author’s calculations.
Note: The left, middle, and right figures in each panel respectively correspond to the total imports, extensive margin
and intensive margin.

FIGURE 3 – Total imports, extensive margin, and intensive margin

where Zi
pct ∈ {Ri

pct,M
i
pct, r̄

i
pct}. From the theoretical prediction in Proposition 2, we hypothesize

that |αI
1| > |αF

1 |. In fact, from the log-linearization to (21) and (22), we have that |αI
1| =

k(σ−1)
2(σ−1)−k

and |αF
1 | = k.

As pointed out by Buono and Lalanne (2012), the critical problem in interpreting distances
as a proxy of variable trade costs is that we cannot control for country fixed effects along with
distances: distances may capture some cultural or historical differences across countries, such
as consumer tastes. To get rid of these factors and study the impact of trade policy instruments
on trade flows, we instead consider tariffs as the measure of variable trade costs. The previous
specification introducing tariffs is

lnZi
pct = βi0 + βi1 ln distc + βi2 ln tariff

i
pct + βi3 lnGDPct + βi4Xc + βi5Yct + θip + θit + ϵipct, (26)
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Note: The left, middle, and right figures in each panel respectively correspond to the total imports, extensive margin
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where Zi
pct ∈ {Ri

pct,M
i
pct, r̄

i
pct}. From the theoretical prediction in Proposition 2, we hypothesize

that |αI
1| > |αF

1 |. In fact, from the log-linearization to (21) and (22), we have that |αI
1| =

k(σ−1)
2(σ−1)−k

and |αF
1 | = k.

As pointed out by Buono and Lalanne (2012), the critical problem in interpreting distances
as a proxy of variable trade costs is that we cannot control for country fixed effects along with
distances: distances may capture some cultural or historical differences across countries, such
as consumer tastes. To get rid of these factors and study the impact of trade policy instruments
on trade flows, we instead consider tariffs as the measure of variable trade costs. The previous
specification introducing tariffs is

lnZi
pct = βi0 + βi1 ln distc + βi2 ln tariff

i
pct + βi3 lnGDPct + βi4Xc + βi5Yct + θip + θit + ϵipct, (26)
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where tariff i
pct = 1+ tipct where tipct is effectively ad-valorem applied tariffs imposed on product

p from country c in year t. Since distances and tariffs are expected to have qualitatively similar
effects on trade flows, we hypothesize that |βI1 | > |βF1 | and |βI2 | > |βF2 |.

The specification in (26), however, may not correctly capture the trade elasticity differences.
As in Figure 1, there is large differences between input tariffs and output tariffs, which would
be particularly crucial if the trade elasticities are not constant and vary with the level of tariffs.
Note that the problem is relevant to only tariffs because distances are common for intermediate
inputs and final goods. To adjust these differences in the level of tariffs and to obtain reliable
results, we report estimates from the regression of the following form:

lnZi
pct = γi0 + γi1 ln distc + γi2 ln

(
tariff i

pct

tariff ct

)
+ γi3 lnGDPct + γi4Xc + γi5Yct + θip + θit + ϵipct, (27)

where tariff ct is (weighted) average effectively ad-valorem applied tariffs on all products from
country c in year t. It is natural to expect that the theoretical prediction holds in this setting,
and we hypothesize that |γI1 | > |γF1 | and |γI2 | > |γF2 |.

We are also interested in checking whether there is a statistically significant difference in
the trade elasticities between the two types of imports. Let φipct ∈

{
tariff i

pct,
tariff i

pct

tariffct

}
denote

either non-adjusted or adjusted tariffs. To the above end, we conduct the following regression
with an interaction term:

lnZpct = δ0 + δ1 ln distc + δ2 ln distc ∗ interp + δ3 lnφpct + δ4 lnφpct ∗ interp
+δ5 lnGDPct + δ6Xc + δ7Yct + θp + θt + ϵpct,

(28)

where interp is a dummy variable which is equal to one if imports are intermediate inputs. In
regressing (28), we pool our dataset on final goods and intermediate inputs together, and then
see the coefficients on the variable trade costs for intermediate inputs relative to final goods.
From this reason, the superscript i should not be attached to the regression (28). In light of
Proposition 2, we hypothesize that δ2 < 0 and δ4 < 0.

Finally, using the fact that tariffs vary not only along product and country but also along
time, we further replace all time-invariant country characteristics by country fixed effects θic in
order to have a closer look at the impact of tariffs:

lnZi
pct = ηi0 + ηi1 lnφ

i
pct + ηi2 lnGDPct + ηi3Yct + θic + θip + θit + ϵipct. (29)

This specification is close to that in Buono and Lalanne (2012). As before, we also consider the
following specifications with the interaction term:

lnZpct = λ0 + λ1 lnφpct + λ2 lnφpct ∗ interc + λ3 lnGDPct + λ4Yct + θc + θp + θt + ϵpct. (30)

In view of Proposition 2, we hypothesize that |ηI1 | > |ηF1 | and λ2 < 0.
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全体の輸入
Table 3 — Estimates of (25), (26) and (27) with the full samples

lnRpct lnMpct ln r̄pct lnRpct lnMpct ln r̄pct lnRpct lnMpct ln r̄pct

ln distc −0.757∗∗∗ −0.549∗∗∗ −0.208∗∗∗ −0.758∗∗∗ −0.549∗∗∗ −0.208∗∗∗ −0.752∗∗∗ −0.546∗∗∗ −2.05∗∗∗

(0.015) (0.007) (0.010) (0.015) (0.007) (0.010) (0.015) (0.007) (0.010)

ln tariffpct −0.148∗∗∗ −0.085∗∗∗ −0.064∗∗∗

(0.018) (0.007) (0.014)

ln
(
tariffpct
tariffct

)
−0.158∗∗∗ −0.082∗∗∗ −0.076∗∗∗

(0.020) (0.008) (0.014)

lnGDPct 0.772∗∗∗ 0.481∗∗∗ 0.291∗∗∗ 0.773∗∗∗ 0.481∗∗∗ 0.292∗∗∗ 0.765∗∗∗ 0.477∗∗∗ 0.288∗∗∗

(0.012) (0.006) (0.006) (0.012) (0.006) (0.006) (0.012) (0.006) (0.006)

borderc −0.689∗∗∗ −0.461∗∗∗ 0.228∗∗∗ −0.696∗∗∗ −0.466∗∗∗ 0.230∗∗∗ −0.693∗∗∗ −0.464∗∗∗ 0.229∗∗∗

(0.029) (0.012) (0.020) (0.028) (0.012) (0.019) (0.028) (0.012) (0.019)

Chinesec 0.713∗∗∗ 0.588∗∗∗ 0.125∗∗∗ 0.715∗∗∗ 0.589∗∗∗ 0.125∗∗∗ 0.704∗∗∗ 0.584∗∗∗ 0.120∗∗∗

(0.030) (0.015) (0.018) (0.030) (0.015) (0.018) (0.030) (0.015) (0.018)

WTOct 0.080∗ 0.047∗∗∗ 0.033 0.078∗ 0.046∗∗∗ 0.033 0.063 0.038∗∗ 0.025

(0.044) (0.017) (0.031) (0.044) (0.017) (0.031) (0.043) (0.017) (0.030)

FTAct 0.034 −0.113∗∗∗ 0.147∗∗∗ −0.001 −0.133∗∗∗ 0.132∗∗∗ 00.21 −0.120∗∗∗ 0.141∗∗∗

(0.025) (0.009) (0.019) (0.026) (0.010) (0.019) (0.025) (0.009) (0.019)

No. of observations 577, 056 577, 056 577, 056 576, 509 576, 509 576, 509 576, 509 576, 509 576, 509

Adj. R2 0.403 0.497 0.390 0.403 0.498 0.389 0.403 0.498 0.389

Note: Standard errors clustered at product-level are in brackets. Product and year fixed effects are included.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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中間財・最終財別

Table 4 — Estimates of (26) and (27) with the subsamples

lnRI
pct lnMI

pct ln r̄Ipct lnRF
pct lnMF

pct ln r̄Fpct lnRI
pct lnMI

pct ln r̄Ipct lnRF
pct lnMF

pct ln r̄Fpct

ln distc −0.797∗∗∗ −0.574∗∗∗ −0.223∗∗∗ −0.689∗∗∗ −0.508∗∗∗ −0.181∗∗∗ −0.791∗∗∗ −0.570∗∗∗ −0.220∗∗∗ −0.684∗∗∗ −0.505∗∗∗ −0.179∗∗∗

(0.020) (0.009) (0.013) (0.023) (0.010) (0.016) (0.020) (0.009) (0.013) (0.023) (0.010) (0.016)

ln tariff i
pct −0.184∗∗∗ −0.100∗∗∗ −0.084∗∗∗ −0.106∗∗∗ −0.072∗∗∗ −0.034∗∗∗

(0.029) (0.011) (0.023) (0.022) (0.008) (0.016)

ln

(
tariffi

pct

tariffct

)
−0.189∗∗∗ −0.100∗∗∗ −0.088∗∗∗ −0.120∗∗∗ −0.067∗∗∗ −0.052∗∗∗

(0.036) (0.015) (0.024) (0.022) (0.008) (0.017)

lnGDPct 0.820∗∗∗ 0.506∗∗∗ 0.314∗∗∗ 0.704∗∗∗ 0.445∗∗∗ 0.259∗∗∗ 0.811∗∗∗ 0.501∗∗∗ 0.310∗∗∗ 0.698∗∗∗ 0.441∗∗∗ 0.257∗∗∗

(0.017) (0.009) (0.009) (0.016) (0.009) (0.008) (0.017) (0.009) (0.009) (0.016) (0.009) (0.008)

borderc −0.848∗∗∗ −0.534∗∗∗ −0.314∗∗∗ −0.452∗∗∗ −0.354∗∗∗ −0.099∗∗∗ −0.843∗∗∗ −0.531∗∗∗ −0.312∗∗∗ −0.451∗∗∗ −0.353∗∗∗ −0.099∗∗∗

(0.037) (0.015) (0.026) (0.043) (0.019) (0.029) (0.037) (0.015) (0.026) (0.043) (0.019) (0.029)

Chinesec 0.797∗∗∗ 0.648∗∗∗ 0.149∗∗∗ 0.592∗∗∗ 0.499∗∗∗ 0.093∗∗∗ 0.785∗∗∗ 0.642∗∗∗ 0.143∗∗∗ 0.585∗∗∗ 0.494∗∗∗ 0.090∗∗∗

(0.039) (0.019) (0.024) (0.045) (0.023) (0.028) (0.039) (0.019) (0.024) (0.046) (0.023) (0.028)

WTOct −0.005 0.024 −0.029 0.224∗∗∗ 0.087∗∗∗ 0.137∗∗∗ −0.022 0.015 −0.037 0.213∗∗∗ 0.081∗∗∗ 0.132∗∗∗

(0.062) (0.023) (0.043) (0.053) (0.022) (0.038) (0.062) (0.023) (0.043) (0.053) (0.022) (0.038)

FTAct −0.098∗∗∗ −0.179∗∗∗ 0.082∗∗∗ 0.157∗∗∗ −0.060∗∗∗ 0.217∗∗∗ −0.070∗∗ −0.164∗∗∗ 0.094∗∗∗ 0.170∗∗∗ −0.049∗∗∗ 0.218∗∗∗

(0.033) (0.012) (0.025) (0.041) (0.016) (0.030) (0.032) (0.012) (0.025) (0.040) (0.015) (0.029)

No. of observations 354, 976 354, 976 354, 976 220, 693 220, 693 220, 693 354, 976 354, 976 354, 976 220, 693 220, 693 220, 693

Adj. R2 0.372 0.510 0.343 0.443 0.478 0.446 0.372 0.510 0.343 0.443 0.478 0.446

Note: Standard errors clustered at product-level are in brackets. Product and year fixed effects are included.

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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交差項入り
Table 5 — Estimates of (28) with the interaction term

lnRpct lnMpct ln r̄pct lnRpct lnMpct ln r̄pct

ln distc −0.718∗∗∗ −0.516∗∗∗ −0.202∗∗∗ −0.716∗∗∗ −0.514∗∗∗ −2.01∗∗∗

(0.022) (0.010) (0.015) (0.023) (0.010) (0.015)

ln distc ∗ interc −0.064∗∗ −0.054∗∗∗ −0.010 −0.058∗∗ −0.052∗∗∗ −0.007

(0.029) (0.013) (0.019) (0.029) (0.013) (0.019)

ln tariffpct −0.151∗∗∗ −0.082∗∗∗ −0.069∗∗∗

(0.022) (0.008) (0.017)

ln tariffpct ∗ interc 0.006 −0.010 0.016

(0.032) (0.012) (0.025)

ln
(
tariffpct
tariffct

)
−0.101∗∗∗ −0.058∗∗∗ −0.043∗∗∗

(0.022) (0.009) (0.017)

ln
(
tariffpct
tariffct

)
∗ interc −0.126∗∗∗ −0.056∗∗∗ −0.070∗∗∗

(0.042) (0.019) (0.028)

lnGDPct 0.773∗∗∗ 0.481∗∗∗ 0.292∗∗∗ 0.764∗∗∗ 0.477∗∗∗ 0.288∗∗∗

(0.012) (0.006) (0.006) (0.012) (0.006) (0.006)

borderc −0.695∗∗∗ −0.465∗∗∗ 0.230∗∗∗ −0.691∗∗∗ −0.462∗∗∗ 0.229∗∗∗

(0.028) (0.012) (0.019) (0.028) (0.012) (0.019)

Chinesec 0.715∗∗∗ 0.589∗∗∗ 0.126∗∗∗ 0.703∗∗∗ 0.583∗∗∗ 0.120∗∗∗

(0.030) (0.015) (0.018) (0.030) (0.015) (0.018)

WTOct 0.081∗ 0.046∗∗∗ 0.033 0.063 0.038∗∗ 0.025

(0.044) (0.017) (0.031) (0.043) (0.017) (0.030)

FTAct 0.001 −0.132∗∗∗ 0.134∗∗∗ 0.026 −0.118∗∗∗ 0.144∗∗∗

(0.026) (0.010) (0.019) (0.025) (0.009) (0.019)

No. of observations 575, 669 575, 669 575, 669 575, 669 575, 669 575, 669

Adj. R2 0.403 0.498 0.388 0.403 0.498 0.388

Note: Standard errors clustered at product-level are in brackets. Product and year fixed effects are included.

∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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まとめ

n結論：

l貿易の弾力性は、距離と関税の両方において、最終財
よりも中間財において大きい

u距離と違い、関税は政策変数でもあるので、政策立案の観点
からも重要

l貿易の弾力性が貿易の種類によって違うことを理解す
るのは、貿易自由化による厚生効果の違いを知るのに
有用 (Ara, 2019)
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