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Abstract: This study re-formulates and re-examines the traditional Bilateral Trade Balance (TB)
concept (ratio) in the USA-Mexico case using a different methodology. This re-examination is
constructed on newly formulated decomposed-export-based TBs—namely domestic-export-based
TB and re-export-based TB. Since the undecomposed traditional fotal-export-based TB is
expressed as a total export/import ratio, it may misrepresent the actual nature of bilateral trade of
this country with Mexico because the USA also considerably re-exports to Mexico. The main
empirical finding confirms the need for using decomposed-export-based TBs in trade models for
the USA since the impacts of exchange rate and income on undecomposed and decomposed
export-based TBs of the USA are entirely different. For example, while depreciation in the USD
improves the re-export-based TB for only 13 commodities, the same change in the USD improves
the domestic-export-based TB for 18. Some empirical inferences from findings are: (i): Mexican
Consumers (MC) with a stronger Peso purchase US domestically produced commodities more
than re-exported ones; (11): MC with a weaker Peso stop purchasing US re-exported commodities
more than the US domestically produced ones; (iii): MC are appreciated/depreciated-Peso-
sensitive to US domestically produced commodities more than re-exported ones.
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1. Introduction

The USMCA (formerly known as NAFTA) agreement rests on the assumption of mutually
beneficial gains for partner countries with free movement of capital and goods. To some degree,
this agreement reposes on the theory of comparative advantage (Solocha, 1994: Cole and Ensign,
2005), a theory expecting that productivity and per capita income would converge among the
countries (Barro and Sala-i-Martin, 1992). Elimination trade barriers with the USMCA would
increase competition and investments in member countries (TANC, 2021). However, despite the

advocates, there has been no consensus over anticipated benefits for all member countries since
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the agreement was signed in 1994. The Mexican side of the argument is that NAFTA has an
asymmetric character and turns the country into a maquila-dominated' economy (Coote, 1995;
Zepeda et al., 2009). The Canadian side focuses on the loss of manufacturing-based employment
resulting from the flight of Canadian industrial plants to Mexico (Kresl, 2005). The US opponents
argue that imports from Mexico destroy jobs in the USA due to increasing capital flows to the
former. Unskilled labor immigration to the USA is another argument point supporting this
agreement (Burfisher et al., 2001; Spotts, 2006; Scott et al., 2006; Boucher and Taylor, 2007,
Johnson, 2017; Burak et al., 2017). In this context, it should be noted that the recent Trump
administration defined the USMCA as the worst trade deal ever negotiated by the USA (Steward
and Noorbaloochi, 2019).

Some scholars have argued that the negative economic impacts of the agreement outstripped its
positive effects on member countries in various aspects. For instance, Taylor et al. (2012) used the
Mexico National Rural Household Survey data and found that Mexican agriculture has become
less labor-intensive with USMCA due to increased immigration to the USA. Watson (2016) found
that trade openness among member countries increases the sensitivity of inflation to output
fluctuations. Hakobyan and McLaren (2016) used the structural model and found that USMCA
lowered wage growth for some US blue-collar workers. Auer and Levchenko (2018) applied the
multi-country, multi-sector model and found that this agreement reduced member countries’
welfare by 0.2-2.3%. Diaz-Dapena et al. (2019) used the spatial conditional  —convergence
model and found that USMCA convergence in Mexican municipalities disappeared. Burfisher et
al. (2019) applied the computable general equilibrium model (CGE) for USMCA countries and
found that this agreement negatively affected the automotive, textiles, and apparel sectors in the
USA. Zhao et al. (2020) used the general equilibrium model and found that this agreement harms
US consumers. Given the evidence of discrepancies in trade balances between USMCA countries
in relevant literature (Burfisher et al., 2001; Cruz and Riker, 2014), the bilateral trade balance is
the most frequently used dependent variable in trade models so far. Furthermore, besides the (X-

M) difference between export (X) and import (M), the most frequently used form of bilateral trade

! The term ‘maquila-dominated economy-industry’ refers to duty-free and tax-free manufacturing plants owned by
foreigners in Mexican trade zones. For details, refer Meza-Gonzalez and Marie Sepulveda (2019).
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balance variable is the M/X or X/M ratio. The advantages of using trade balance in this form are
threefold. First, for empirical purposes, this form may allow us to transform the ratio into a
logarithmic form without worrying about potential negative values due to trade deficits (Brada et
al., 1997; Baek et al., 2006). Second, this presentation could refer to the international commodity-
level competitiveness of a country compared with other countries. For instance, if a country needs
to import to be able to export, a low M/X ratio may indicate poor integration of this country into
the global economy. Third, this form is not sensitive to the units of measurement that help us
interpret this balance as the real bilateral trade balance (Bahmani-Oskooee and Alse, 1994;
Wooldridge, 2000). Therefore, most previous empirical studies have used this form of bilateral
balance (Magee, 1973; Bahmani-Oskooee and Alse, 1994; Bahmani-Oskooee and Brooks, 1999;
Halicioglu, 2008; Bahmani-Oskooee et al., 2016; Bahmani-Oskooee et al., 2018; Lucarelli et al.,
2018; Ari et al., 2019; Giirtler, 2019; Yazgan and Ozturk, 2019; Baek and Choi, 2020; Cheng,
2020; Bahmani-Oskooee et al., 2021; Bahmani-Oskooee and Karamelikli, 2021; Bahmani-
Oskooee and Nouira, 2021; Alessandria and Choi, 2021; Ongan and Gocer, 2021), which rests on
the assumption that trade occurs directly between producer and final user countries in an unlikely
way (Feenstra and Hanson, 2004). However, countries are also bilaterally re-exporting to each

other.

The main contribution of this study is that it highlights the need to redefine and reformulate the
traditional bilateral trade balance ratio. We believe that such a reformulation will be indispensable
for those countries that substantially re-export to one another and that collect relevant data, such
as the USA. Therefore, this study illustrates the importance of using decomposed export-based

bilateral USA-Mexico trade balances. Since total export (X) data aggregates re-export (X")2 and

domestic export (X%4)3, the total export-based bilateral trade balance (the undecomposed export-

based bilateral trade balance) may misrepresent the real nature of bilateral trade balance. Hence,

2 They consist of products of foreign origin that have previously been admitted to U.S. Foreign-Trade Zones or entered
the United States for consumption, including entry into a bonded warehouse, and which, at the time of exportation,
are in substantially the same condition as when imported.

3 Exports of products grown, produced, or manufactured in the United States and commodities of foreign origin that
have been altered in the United States, including changes made in a U.S. Foreign-Trade Zone, from the form in which
such products were imported, or which have been enhanced in value by further processing or manufacturing in the
United States.
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US-Mexico bilateral trade balance may be based on erroneous premises. Hence, this methodology
will enable us to examine the impacts of, for instance, an appreciated Mexican Peso on US-Mexico
bilateral trade balances on both total export (X) and decomposed export data (X%, X") separately.
For instance, while an appreciated Peso may improve US-Mexico total-export-based bilateral
trade balance (X/M), this appreciation may worsen US domestic-export-based bilateral trade
balance (X?/M) or re-export-based bilateral trade balance (X" /M) for the same commodity.
Therefore, these worsening effects may be more crucial for US policymakers since domestic-
export-based bilateral trade balance is associated with US productive and high value-added
domestic economic activities. Similarly, re-export-based bilateral trade balance (X" /M) will
generally be associated with much lower domestic value-added activities. However, imported
commodities from other countries for consumption in the USA may be unconsumed-unsold
commodities and, therefore, re-exporting them can also benefit the US economy. Shortly, for US
trade policy-based analytical purposes, the forms of decomposed bilateral balances with Mexico
may provide a more realistic-holistic picture for US policymakers to manage their trade policies
efficiently based on gain or loss resulting from international trade. The following Table 1 clearly
reveals the need and the importance of such decomposed empirical analysis between these two

countries.

Table 1: U.S.’s Trade Flows with Mexico and World (2020)
Trade Flows (Billion $) Mexico World

U.S. Total Exports (1) 256.2 1,642.8
U.S. Domestic Exports  195.4 1,392.4
U.S. Re-Exports 60.8 250.4

U.S. Imports (2) 356.1 2,504.1

U.S. Trade Deficit (1-2)  -99.9 -861.3

Source: The data was compiled by the U.S. Census Bureau

According to Table 1, the share of U.S.’s re-exports to Mexico in U.S. total re-exports to the world
is 24.2%. This large share requires analyzing relevant empirical studies with decomposed exports
data for the USA and Mexico. Additionally, while Mexico is the country that the USA re-exports
the most with 68.5 billion USD, these amounts are 62 for Canada, 20 for China, and only 10 billion
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for Japan. Another striking parameter is the rising share of re-exports made by the USA to Mexico,

compared to domestic exports to the same country, between 2002 and 2022, shown in Chart 1.

Chart 1 Re-exports/domestic exports
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Source: The chart was created by the U.S. Census Bureau’s data.

As can be seen in the chart above, this ratio has increased from 12% to 27%. Therefore, the above
table and chart reveal that it would be much more beneficial to analyze the exports with data
separated as domestic export and re-export in the studies of the bilateral trade balance between
these two countries. The effect of exchange rate fluctuations on re-export products in parallel with
this increasing share may affect the performance of the USA in foreign trade. In particular,
exchange rate fluctuations may affect the costs of re-export products, which in turn may affect the
competitiveness and foreign trade balance of the USA. Therefore, it is critical for policymakers to
monitor and analyze the exchange rate movements on re-export products although the low value-
added contribution of re-exports. This proposed approach could help the USA design its bilateral
trade policies with Mexico by considering the exchange rate re-export relationship and its
implications. This proposed approach could help the USA design its bilateral trade policies with
Mexico by considering the exchange rate re-export relationship and its implications. Additionally,
we created Table 5 in appendix to show the shares of commodities in total re-exports of the USA
to Mexico in 2022. According to this table, the sector identified with code number 85 (Electric
machinery, etc.) has the highest share, accounting for 45.7%, in the total re-export of the United

States to Mexico. The sector with code number 84 (Nuclear Reactors, Boilers, Machinery, etc.)
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comes right after the industry with the highest share, accounting for 25.2% of the total re-export
of the USA to Mexico. These ratios may help US policy makers produce different policies in

assessing fluctuations in the US re-export-based bilateral trade balance with Mexico.

2. Empirical Model

We construct the USA-Mexico trade balance model in the following form. This proposed form
distinguishes our study from all previous empirical studies mentioned above that used the
dependent variable (trade balance) as either M/X or X/M. Our model is derived from the X/M
form. The following model is presented in a non-log form to clearly illustrate this study's proposed

methodology. However, the model is estimated in logarithmic form:

da r
XUS—MX _ XUS—MX XUS—MX

= = ag + a Yys, + @Yux, + G3REXyxn_usp, T+ & €Y
Mys-mx  Mys—mx Muys—mx

since X&s_yx and X[s_yx are domestic export and re-export from the USA to Mexico and they

d T
Xys— XUs— Xys—
US-MX US—MX and US—MX are total—

b b
Mys-mx  Mus-mx Mys—mx

are, in total, equal to total export from the USA (Xys_px)-

export-based, domestic-export-based, and re-export-based USA-Mexico bilateral trade balances,
respectively. Mys_pyx 1S US imports from Mexico. Yy and Yy are incomes of the USA and
Mexico, respectively. The industrial production index (IPI) is used for both countries to represent

monthly income. REXyxn_ysp 1S the real exchange rate between the USD and the Mexican Peso

— WEXeCPIvx) NEX is the nominal exchange rate between the two

(MXN). REXyxn-usp, CPlys

currencies, and it is defined as units of USD per MXN; finally, CPIs are consumer price indexes.
The sign of a; is expected to be negative since rises in US income will increase imports from
Mexico, and then this will worsen three different types of bilateral USA-Mexico trade balances
(henceforth, TTB). The negative sign denotes the different direction movements of Yy (1) and
TTB (]) in the model. The sign of a, is expected to be positive since rises in Mexico’s income
will increase imports from the USA and, thereby improve the TTB of the USA with this country.
The positive sign denotes there is the same direction of movements for Yy zx (T) and TTB (7).
Lastly, the sign of a3 is to be positive since depreciated USD (increase in REX) will increase US

export and, thereby, improve the TTB of the USA with Mexico (1,71). It is imperative to note that
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all these independent variables can affect three different types of USA-Mexico trade balances
(TTB) in different ways for the same commodity. This expected possibility is the main reason for
conducting this study, which uses 72 Harmonized System (HS) coded commodities between the
USA and Mexico. The data of monthly commodity flows between 2001M1-2021M7 were obtained
from the US Census Bureau. The nominal exchange rates, CPIs, and IPI indexes were obtained
from the Federal Reserve Bank of St. Louis. The sample period of the study is between 2002JAN
2021SEP. The data were used in the analysis as seasonally adjusted.

3. Empirical Methodology

The empirical methodology of this study is based on the potential nonlinear relationships between
independent and dependent variables. We assume that rising uncertainties in trade policies,
financial markets, and world economies may force policymakers and economic actors to engage
in nonlinear (asymmetric) trading behaviors. For example, while depreciation in USD can worsen
the US trade balance with Mexico, an appreciation can improve it unexpectedly (asymmetrically).
Regarding commodities, while an appreciated USD may improve US total-export-based bilateral
trade balance for a specific commodity, it may worsen US re-export-based bilateral trade balance

for the same commodity.

To examine these potentially asymmetric relationships, we apply the Nonlinear Autoregressive
Distributed Lag (NARDL) approach introduced by Shin et al. (2014). This approach enables us to
examine the impacts of depreciation and appreciation on the trade balances separately. Before
applying this approach, we decompose the real exchange rate (REXyxny—_usp) in Eqn. (1) into its

positive (POS) and negative (NEG) changes in the following partial sum process:

t
NEG, = Z AREXyxn_ usp, =
k=1 k
t

POS; = Z AREX;,’,XN_USD,: =
k=1

M-

min(AREXyxy—ysp . 0) ()
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ey

max(AREXyxn—_usp . 0) 3)
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=
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where NEG and POS are partial sums of appreciation and depreciation of the real exchange rate
(REXyxn—usp), respectively. The different magnitude or different direction (sign) coefficients of
NEG and POS will confirm that appreciation and depreciation have asymmetric impacts on three
different types of bilateral trade balances (TTB). For the formal decision of long-run asymmetry,
the Wald test (W, ) is applied. Following the decomposition process, the model in Eqn. (1) can be
re-written in the following error-correction version of the NARDL approach. We estimate the

following model for all three different types of bilateral trade balances (TTB) separately:

D1
ATTBUS_MXt = ag + alTTBus_MXt_1 + aZYUSt_l + a3YMXt_1 + a4P05t_1 + asNEGt_l + Z a6k ATTBUS_MXt_k

k=1
D2 p3 Da Ds
+ Z a7 AYys,, + Z agk AYyx,_, + Z Qo POS;_; + Z Aok NEGi_p + & (4)
k=0 k=0 k=0 k=0

where p; are optimal lag lengths. In Eqn. 4, normalized long-run coefficients are obtained as
follows: Yys, = —ay/ay, Yyx, = —asz/ay, POS; = —ay/a; and NEG, = —as/a, respectively.
We determine the long-run impacts of changes in income, POS;, and NEG; on TTByg yx, by the
signs and significances of these normalized coefficients. The long-run asymmetry decision is
determined by the Wald test (W, g) through testing—a,/a; = —as/a,. The null hypothesis of the
Wald test is symmetry.

4. Empirical Findings

Table 2 reports the estimates of normalized long-run coefficients and diagnostics of the NARDL
model for all types of bilateral USA-Mexico trade balances (TTB). Furthermore, the total numbers
of the improvement and worsening impacts of exchange rates and income on TTB are derived
from Table 2 and presented in Table 3 to facilitate a more straightforward evaluation among
readers. Table 4 reports the commodity codes of US bilateral trade balances (TTB) in Table 3. It
should be noted that the values presented in Tables 3 and 4 are only the commodities that passed

either the F test of Pesaran, Shin and Smith (2001) or ECT test for long-run cointegration. The
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model estimations and diagnostic test results in the following tables are reported only in the long-

run since this study is a long-run analysis.
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Table 2: The Nonlinear ARDL Model Estimation Results for TTB (Normalized Long-Run Coefficient)

Re-export-Based Bilateral Trade Balance

Domestic-export-Based Bilateral Trade Balance

Total-export- Based Bilateral Trade Balance
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BG

F

ECT Wy
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Table 2: The Nonlinear ARDL Model Estimation Results for TTB (Continued)

Re-export-Based Bilateral Trade Balance

Domestic-export-Based Bilateral Trade Balance

Total-export- Based Bilateral Trade Balance

Yys  Yux POS NEG R: BG __F _ECT Wy Yus  Yux POS NEG R® BG
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ECT Wy

Yys Yyx POS
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ECT Wy
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-1.67  1.62%1 0.84%

398 211 -2.08

14625 11.54% 228

0.86  0.54 -0.94"v

-9.923w 123334 2 548

-7.94% 7,054 1.71%

22,610 2,798 (.78¢%
-5.5 1.6

4714 2,06 -2.17>"

8.83 -6.86 -6.34

-17.12%% 16.64%1 3.53¢

-1.53%v 0.36 0.1

-0.81 0.38 0.02 2.89

-0.93*" 0.49 0.03 12.372

093 042 039 1.81

3.90% 0.31 0.43 1.71

0.23 0.19 4.68°

-1.12° 0.192.91¢ 2.62

2.79 02 024 3.07

-0.51 0.43 1.36 6.732

2.88% 0.34 0.51 8.132

1.80*' 0.33 0.44 10.632

1.07% 0.36 0.09 5.48°
1.91% 0.28 0.57 2.12

3.82¢

-5.41 024007 29

4.65™ 024 0.1 4.74b

-0.21 17.59*

-0.71223.74*

-0.13 0.02

-0.19 2.52

-0.292 4.00°

-0.08 4.18"

-0.09 1.2

-0.622 16.04*

-0.402 2.80¢

-0.392 0.67

-0.19 16.78*

-0.09 2.11

-0.252 9.32*

-0.08 1.41

-0.05 2.44
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Table 2: The Nonlinear ARDL Model Estimation Results for TTB (Continued)

Re-export-Based Bilateral Trade Balance

Domestic-export-Based Bilateral Trade Balance

Total-export- Based Bilateral Trade Balance

YU S

YMX

POS NEG R?

BG

F

ECT

WLR

Yys Yyx POS

NEG _R?

BG

F

ECT Wy

YU S

YMX

POS NEG R*?

BG

F

ECT Wy

47 Wood Pulp etc;
Recovd ppr &
pprbd

48 Paper,
Paperboard,
Articles

49 Printed Books,
Newspapers;
Manuscripts

52 Cotton,
Including Yarn and
Woven Fabric
Thereof

54 Manmade
Filaments,
Including Yarns &
Woven

55 Manmade
Staple Fibers, Incl
Yarns & Woven
Fabrics

56 Wadding, Felt
etc; Sp Yarn;
Twine, Ropes Etc.

58 Spec Wov
Fabrics; Tufted
Fab; Lace;
Tapestries etc

59 Impregnated etc
Text Fabrics; Tex
Art for Industry

60 Knitted or
Crocheted Fabrics

61 Apparel Articles
and Accessories,
Kanit or Crochet

62 Apparel Articles
and Accessories

63 Textile Art
Nesoi; Needlecraft
Sets; Worn Text
Art

64 Footwear,
Gaiters etc and
Parts Thereof

0.51

-7.99%Y

-11.7

-2.11

110w

-8.20bw

-8.90Y

-4.93

-138.57

-5.44

0.17

20.06

-2.46

5.69%

10.54

1.97

7.3804

7.83%

5.45

7.9504

5.9204

29.26

-6.23

2.65

1.19

-1.5

1.31¢

-2.57 -2.60%%

0.47

4.19% 3.1204

1.47

-3.14Pv -2 .89b

21.21

6.82"

0.59

-1.46

1.04

3.4

-0.56

0.71

0.36

17.69

3.41

0.03

2.46

3.3

0.18

0.27

0.48

0.27

0.4

0.42

0.27

0.25

0.31

0.3

0.25

0.13

0.28

1

0.79

0.05

0.02

1.85

1.54

0.1

0.76

0.002

0.03

2.95°

8.03%

5.10°

1.59

4.63"

33

5.39*

3.55

4.53>

3.96¢

3.27

4.10¢

2.44

1.53

-0.37*

-0.22°

-0.26

-0.31*

-0.26¢

-0.41*

-0.14

-0.19

-0.23°

-0.03

-0.08

-0.29b

-0.09

-0.09

0.02

0.01

0.007

12.01°

12.07*

2.72

0.4

3.38¢

0.46

10.44*

6.83%

3.18¢

0.04

350 3.47%

-48.25

2.09

1.03%

-6.08>Y 3.19% -1

-8.72PY 10.49% 4.72%

-0.97  3.74

-5.26  9.48% 236

2336 3.79% 2.18%

092 -1.3%v

3596 1337

-1.94 359
-10.01%% 0.38
34.27

-54.35 -9.05

-0.83  2.86 2.57

-2.09 -1.43 -0.88

1.13%

-0.68 0.42

5.00% 0.4

1.13 03

3.35M

1.80" 0.38

-0.83%Y 0.45

1397 037

2.81

0.49

-0.66

0.17

-13.74

2.18% 0.13

-0.38 0.21

0.18

1.37

227

0.02

1.6

0.005

0.02

2.90°

8.10°

0.67

0.06

0.03

0.8

-1.38 -4.44%V-4.11"Y 0.13 0.14 2.32

4.14¢

5.530

191

5.47°

4.39°

2.99

3.09

227

2.81

3.90¢

2.92

3.90¢

-0.13 0.36

-0.18° 0.72

-0.22 1.99

-0.22 0.7

-0.10 0.15

-0.16 1.35

-0.21¢ 5.00°

-0.40 12.27*

-0.03 0.28

-0.08 1.06
-0.09 3.92°
-0.06

0.68

-0.13 1.78

-0.228 3.51¢

-0.34

2.35

-3.570w 347

-6.18%Y 3.46%

-8.48>Y 10.38% 4.68%

-1.48

-2.84

-0.69

-34.55

-13.75

1.47

-0.1

-1.78

19.25

2.94

7,206

3.87¢

2.13

2322

2.72

4940 1.37¢

-2.08

2.68

-8.53

-6.97 -6.05 0.15

L.o1>  1.1% 0.14

-0.75 -0.46 0.42

495% 0.4

-0.09 -029 03

2.04 2.80% 0.4

1.91% 1.55% 0.37

-1.92%Y -1.4%" 0.45

11.46 11.08 0.35

25 048

0.13 03

-0.44 -0.87 0.25

2.74% 2.14% 0.19

049 0.11 0.31

0.04

0.12

2.28

0.73

3.40¢

0.17

0.22

4.30°

8.21*

2.37

1.32

0.74

3.95"

1.58

4.04¢

2.71

5.590

1.92

577

4.42°

3.5

2.81

2.29

5.07°

2.85

2.09

1.72

-0.08 0.68

-0.18¢ 0.59

-0.22 1.57

-0.22 0.66

-0.13 0.33

-0.18 1.16

-0.22°4.51°

-0.35 9.80*

-0.03 0.08

-0.07 0.32

-0.1720.77

-0.17 1.64

-0.11 2.96°

-0.08 0.1
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The bilateral USA-Mexico trade balances under decomposed export data

Table 2: The Nonlinear ARDL Model Estimation Results for TTB (Continued)

Re-export-Based Bilateral Trade Balance

Domestic-export-Based Bilateral Trade Balance

Total-export- Based Bilateral Trade Balance

YU S YMX

POS NEG

R?

BG F

ECT Wy

YUS YM X

POS NEG R?

BG F

ECT Wy

YM X

POS NEG R*?

BG

F

ECT Wy

65 Headgear and
Parts Thereof

67 Prep Feathers,
Down etc; Artif
Flowers; H Hair
Art

68 Art of Stone,
Plaster, Cement,
Asbestos, Mica
Etc.

69 Ceramic
Products

70 Glass and
Glassware

71 Nat etc Pearls,
Prec etc Stones, Pr
Met etc; Coin

72 Iron and Steel

73 Atticles of Iron
or Steel

74 Copper and
Articles Thereof

75 Nickel and
Articles Thereof

76 Aluminum and
Articles Thereof

79 Zinc and
Articles Thereof

81 Base Metals
Nesoi; Cermets;
Articles Thereof

82 Tools, Cutlery
Etc. of Base Metal
& Parts Thereof

83 Miscellaneous
Articles of Base
Metal

-20.72¢" 152701 738> 7.584 0.47

-4.38

-13.36™" 10.40M

-8.74*  4.06

-8.91% 7.03%

-69.18  75.94
-12.14%Y 9,614

-1.96>" 2,63

-2.46

-1.12

-10.77 7.9

3.78 3.3204

2.97¢

-0.71 -0.21

2,19  1.82

1.75% 131

242 2411

257 23

038 0.17

-2.37 -3.18™

8.13% 6,93

-29.82%% 27.88% 8,78 9,01

-16.29%" 15.27%
=254 83
-6.48

6.87

-4.36" 3510

3.77 3

10.97% 8.59%

132 1.17

0.47 039

0.37

0.22

0.34

0.29

0.44

0.23

0.33

0.23

0.34

0.33

0.31

0.33

0.34

0.28

1.33 5.00°

2.66 5.92*

1.88 2.49

0.08 3.34

0.009 4.01*

0.05

2.46

7.64
4470
0.11 345
0.04 5.08
0.28

32

0.002

2.05

2.44

-0.17 0.07

-0.42* 0.77

-0.15  0.95

-0.19¢ 1.24

-0.25¢ 3.33¢

-0.03 0.006

-0.14 0.27

-0.40* 6.98*
-0.25" 3.61¢
-0.23¢ 2.5
-0.14 0.22
-0.30

1.2

-0.26¢ 11.90*

-0.13

0.07

-0.20 0.23

-17.08>Y 8.78

443 4

7.46%

-6.960 7.27%

-7.79%Y 7.40%

-11.02

21.72

14,05 13.49%

4315% 3.46%

0.02
874  -4.04
948 1146
7.19%

-9.84e"

12 -052

-0.49

0.76

-1.53  2.03%

7.60% 7.32% 0.35

-0.24  0.77 0.39

2.38% 2.64% 0.26

2.46™ 2.68% 0.35

1.82% 2.08% 0.41

13.09 13.01 04

3.87% 3.97* 0.38

1.85M 1.92% 0.35
-0.28 0.38
-0.52 049 0.22
3.84 4.51% 037
3.33% 2.70% 0.31

3.89%F 3.46M 0.51

-0.24

-0.05 0.3

0.90% 1.04* 0.34

1.14 2.08

0.11 4.83"

0.16 2.73

037 2.35

0.32 5.37°

0.009 1.72

0.13 4.53"

0.56 2.05

1.62 3.35
038 29
0.19 1.58
2.72¢ 3.57

2.38
0.23

9.22*

0.11 5.89*

-0.14 0.24

-0.45* 9.69*

-0.11 0.58

-0.21 0.77

-0.16° 2.76¢

-0.03 0.0005

-0.23 0.11

-0.12 0.17

-0.25¢

0.004

-0.14

-0.05

1.22

-0.22" 2.56

-0.21 1.05

-0.48* 7.92%

-0.25% 3.75¢

375 129

-12.85 1234 226

-7.80P™ 7,190 234

-8.10% 7.65% 1.87%

-23.75 38.64 22.26

14.31%v 13.72% 3,96

-3.54  3.36% 1.78%

0.85 -0.68 -0.6

7.14 297 0.73
-8.88% 11.41% 4,07
-9.74b™ 7,88 3,570

-5.85 4.01¢

-1.18  1.28% -0.19

-2.280™ 2.73% (.85%

1.79%

2.95

2.51%

2.09

4.05%

1.8504

-0.77

1.48

456

2.90%

-0.06

1.01%

0.37

0.24

0.34

0.39

0.41

0.38

0.38

0.4

0.18

0.4

0.28

0.51

0.32

0.34

118 8.59™ 8.43M 031 3.67°

0.59

0.05

0.4

0.82

0.1

0.17

0.86

1.28

0.29

0.04

0.05

0.16

0.26

2.56

7.13*

2.27

5.18°

1.97

438>

2.18

3.89¢

2.86

3.17

4.40°

1.95

3.17

6.47*

-0.10 0.06

-0.49* 3.62¢

-0.07 1.03

-0.21 0.6

-0.15¢ 1.94

-0.02 0.01

-0.22° 0.11

-0.12 0.18

-0.29* 0.68

-0.15 1.09

-0.08 2

-0.24> 2.92¢

-0.17 3.65¢

-0.44 2.94¢

-0.25*5.01°
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The bilateral USA-Mexico trade balances under decomposed export data

Table 2: The Nonlinear ARDL Model Estimation Results for TTB (Continued)

Re-export-Based Bilateral Trade Balance Domestic-export-Based Bilateral Trade Balance Total-export- Based Bilateral Trade Balance
Yys Yyx POS NEG R* BG F ECT Wy Yys Yyux _POS NEG R* BG F ECT Wy Yus Yyx POS NEG R* BG F __ECT Wy

84 Nuclear
Reactors,
Boilers,
Machinery Parts
85 Electric
Machinery,
Sound Equip;
Tv Equip

86 Railway or
Tramway Stock,
Traffic Signal
Eq.

87 Vehicles,
Except Railway
or Tramway,
Parts

88 Aircraft,
Spacecraft, and 13.93%1 -15.87%Y -5.76™" -5.81%" 0.39 0.16 16.58" -0.93* 0.03 4.54  -3.58 -6.14%" -4.35> 032 5.18" 4.42° -0.24 10.17* -2.57 143  -549¢ -345 031 044 263 -0.16 6.31°
Parts Thereof

90 Optic, Photo
Medic or
Surgical
Instrments etc.

91 Clocks and
Watches and -9.320% 12.48% 2.32% 2,07 0.38 0.47 4.38" -0.29"* 0.4 2.08 -2.72%% 1.24M  0.79% 0.44 0.28 9.89* -0.75* 10.58* 241 4284 1.09 071 032 0.08 5.64* -0.36* 2.9¢
Parts Thereof

92 Musical

Instruments;

Parts and -13.83 -031 569 4.19 0.16 0.09 1.15 -0.08 0.42 -5.31  3.87 3.83» 390% 031 0.02 243 -024 0.03 -9.78> 237  0.14 0.33 0.39 098 3.18 -0.28 0.5
Accessories

Thereof

-25.12 185 495 581 0.26 0.37 2.81 -0.05 1.23 057 1.09 024 0.65 0.14 1.52 3.94¢ -0.14¢ 12.77* -1.99  2.68%  0.66 1.02% 0.09 0.25 3.41 -0.11 6.21°

-22.13 11.88 259 247 0.553.12°5.16" -0.07 0.08 3239 -19.7 -1452 -13.26 0.4 4.60° 5.74* 0.03 0.69 -146.6 79.85 2931 288 0.5710.28* 6.81* -0.08 0.03

284 248 -1.53  -2.1 024 0.1 6.97* -0.33* 0.89 -1231  6.16 215 1.52 0.28 3.34° 256 -0.13 0.62 -1231 6.14 226 1.59 0.28 3.81° 2.54 -0.13 0.72

-8.40%" 7.14¢ 3.58% 3,628 0.29 0.05 2.23 -0.14 0.01 -1.63 1.07  1.02% 1.34% 055 528 2.1 -0.18 6.35" 2222 171 1.26% 1.57% 0.55 3.28° 2.41 -0.17 5.38"

-3.70¢Y  2.51 1.22 0.9 0.16 1.31 4.61° -0.18" 3.56° 023 0.04 -0.17 0.13 033 0.1 7.32* -0.43* 50.03* -0.16 0.53 -0.06 0.13 0.21 0.17 4.75* -0.23" 6.58"

94 Furniture;
Bedding; Lamps -10.63 6.61 3.52 328 0.350.26 1.36 -0.07 0.17 -5.63% 6.87% 2854  3.14% 0.3 035 8.02*° -020 4.03" -436 5.59 4.7 461 0.3 0.09 4.84* -0.08 0.08
Nesoi; Prefab Bd

95 Toys, Games

& Sport

Equipment; 23.68 -17.61 -64.66 -51.36 0.4 0.32 9.54* -0.003 0.007 1499 -736 -434 -336 02 1.16 2.15 -0.11 1.08 92.99 -46.03 -21.34 -18.25 0.39 03 532" -0.04 0.87
Parts &

Accessories

96 Miscellaneous
Manufactured -2.94 1.3 1.89% 0.88 0.29 0.17 1.13 -0.28 15.60* -5.83  9.95% 4.74% 5104 0.58 0.02 2.67 -020 1.13 -0.65 1.74 147 141 0.53 033 5.17° -0.27* 0.05
Articles

98 Special
Classification 14824 -9.74 -5.17"Y -5.66"" 0.43 0.93 291 -0.23 0.59 22.74% 3,054 1338 1.22% 0.48 6.61° 6.88* -0.43* 3.73¢ -2.68%" 3.00%  1.32% 1.20% 0.48 6.44> 6.88* -0.44* 3.98"
Provisions, Nesoi

Notes: a, b and ¢ show the significance at the 1%, 5% and 10% respectively. w and i indicate that related independent variable “Worsens” and “Improves” bilateral balances of the
U.S. for the related commodities. BG; Breusch-Godfrey Serial Correlation LM test andW;; long-run Wald test. F: cointegration test of Pesaran, Shin and Smith (2001): ECT,_4;
Error correction term.
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The bilateral USA-Mexico trade balances under decomposed export data

Table 3: Total Numbers of Improvement and Worsening Impacts of Independent Variables on
Bilateral Trade Balances (TTB) and Commodity Codes

Yus Yix POS NEG
Re-export Domestic  Total Re-export Domestic  Total Re- Domestic  Total Re- Domestic Total
export export
Worsens 19 15 14 2 1 1 1 4 4 3 2 3
Improves 2 0 1 17 21 20 13 18 17 9 21 19

Table 4: Commodity Codes

Yys Yyx POS NEG
Re- Domestic Total Re- Domestic  Total Re- Domestic  Total Re- Domestic Total
export export export export
03; 11;
15;20; 02;15; el
22;25; 25,37, gg é;
30; 35; 38;39; 38f 39f
48; 54; 40, 44, S . 28; 35; 09; 28; 52; 74, . 09; 28;
Worsens 5565, 48 52: 44; 48; 33; 88 91 61 88 41- 88 35: 41 38 28; 88 a1
52;70;
69;70; 70;72; 72 79,
73;76; 79; 94; 83" 98’
81;90; 98 ’
91
02; 08; no.
03;11; 15;21; (1)? (2)213’ 08; 15; 08;15;
15;20; 25;37; 25f 32f 13;20; 25,37, 25;32;
22;25; 38;39; 37f 3gf 22; 30; 38; 39; 37, 38;
30; 35; 40, 44; 39f 44f 48;55; 40;44;  39;44,
Improves 33; 88 - 41 48; 54; 48;52; 48? 52f 65,67, 48;52; 48;52;
55;59; 55;56; 55f 567 70;75; 565 70; 56; 61;
65;70;, 69;70; 70? 72f 76;81; 72;79; 70,72,
73;76; 72;79; 79f 83? 91 83;91; 79,83,
91 83; 94, T o 94; 98 98
98 91; 98

Note: The code numbers in this table are only the commodities that passed either the F test of Pesaran, Shin and Smith
(2001) or ECT test for long-run cointegration.

The findings in Tables 2 and 3 indicate that appreciation (NEG) and depreciation (POS) in the
USD have considerable impacts on all types of US bilateral trade balances (TTB) with Mexico
since the coefficients of these two variables are mostly significant. However, the same findings in
these tables verify the need to use decomposed export data since changes in the exchange rate and
income affect re-export-based, domestic-export-based, and total-export-based bilateral trade
balances entirely differently. Furthermore, the improvement impact of depreciation in the USD is

.
Xys—mx

less on the re-export-based bilateral trade balance (M ) than on the domestic-export-based

US-MX

d
bilateral trade balance (N)I(US—‘W) with 13 to 18. This can be explained based on the Mexican
US-MX

consumers’ side. Mexican consumers with a stronger Peso (MXN) purchase (import) US
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The bilateral USA-Mexico trade balances under decomposed export data

domestically produced commodities more than re-exported commodities that are previously
imported. This may be interpreted that the US re-exports these commodities to Mexico at higher
prices than the world market ones because of adding warehousing-transportation costs and some
potential commissions. This means that Mexican consumers are appreciated-Peso-sensitive to US

domestically produced commodities more than re-exported commodities.

On the other hand, the improvement impact of appreciation in the USD is much more intense than
its worsening impact on US bilateral trade balances. However, this improvement impact is far

d
Xus—mx

more on US domestic-export-based bilateral trade balance (M ) than on re-export-based
US-MX

bilateral trade balance (N)I(US_—MX
US-MX

) with 21 to 9. This means that Mexican consumers with a weaker

Peso (MXN) stop purchasing (importing) US re-exported commodities more readily than they do
in the case of US domestically produced commodities and this may stem from the fact that US re-
exports these commodities to Mexico at higher prices than the world market ones because of
adding warehousing-transportation costs and some potential commissions. This means that
Mexican consumers are depreciated-Peso-sensitive to US domestically produced commodities
more than to re-exported commodities. From this viewpoint, it can be interpreted that USA would

reduce the prices of re-exported commodities to get rid of such unsold-unconsumed commodities.

Overall, the results of our analysis indicate that Mexican consumers are both appreciated and
depreciated Peso-sensitive to US domestically produced commodities more than to re-exported
commodities. Regarding the impacts of income on US bilateral trade balances, the improvement
(li/SfMX
- )

impact of rising Mexico’s income on domestic-export-based bilateral trade balance (M
US-MXx

concerning 21 commodities is more intense than the worsening impact of rising US income
concerning 15. This can also be interpreted that the income-sensitivity of Mexican consumers to
US domestically produced commodities (through import from the USA) is higher than the income-
sensitivity of US consumers to Mexican commodities (through import from Mexico). Therefore, it
can be said that rises in Mexico’s income may lead to increases in US domestically produced

commodities exports to Mexico. Table 4 shows bilateral trade balances based on commodities

16



The bilateral USA-Mexico trade balances under decomposed export data

(with their codes) and the manner these are affected (improved or worsened) by changes in both
countries' exchange rates and incomes. For instance, appreciated USD improves the US domestic-
export-based trade balances of commodities in the circle. Therefore, policymakers will know that
such commodities produced in the USA respond to the dollar appreciation and will be able to

change their exchange rate policies in this direction.

5. Conclusion

For the first time, this study illustrates the need for reformulating the concept of traditional bilateral
trade balance ratio (total export/total import) based on decomposed bilateral trade balances as
domestic-export-based bilateral trade balance and re-export-based bilateral trade balance. This
methodological necessity is indispensable and crucial for the USA, which largely re-exports to
Mexico and collects this data separately from the total export and domestic export data. For US
trade-policy-based analytical purposes, the traditional total-export-based bilateral balance (ratio)

may misrepresent the actual nature of bilateral trade of this country with Mexico.

Empirical findings verify the need for reformulating the bilateral trade balance since the impacts
of appreciation-depreciation in the USD and income of both countries on re-export-based and
domestic-export-based bilateral balances are entirely different. Detailed empirical findings in the
previous section reveal that the structure of commodity-level bilateral trade between the USA and
Mexico is more complicated and different than it looks under decomposed export data analysis.
For instance, US primarily imports vegetables and fruits (Commodity code 20) from Mexico.
However, while rises in Mexico’s income do not affect US domestic-export-based bilateral balance
for these commodities, such rises improve US re-export-based bilateral trade balance for the same
commodity. This may mean that Mexican consumers also purchase (import) such products from
the USA that are previously imported from other countries. If we can take one more step, one can
think that Mexican consumers purchase some vegetables and fruits unsold in the USA that are
originally directly imported from Mexico, as well. In conclusion, this empirical study illustrates
the importance of using domestic-export-based and re-export-based bilateral balances separately
in trade models rather than fotal-export-based bilateral balance, if the sample country, in this case

the USA, collects such data separately. As for policy implications, a misidentified and, thereby,
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miscalculated bilateral trade balance may lead to misdirected international trade policies and to
wrongly targeted commodities for both countries. As a result, US and Mexican policymakers may

only have an incomplete picture of this trading partnership under the USCMA.
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Appendix:
Table 5: The shares of Commodities in Total Re-exports of the USA to Mexico in 2022
Shares in Total
Commodities Amounts ($) Re-exports
02 Meat and Edible Meat Offal 58,377,221 0.09%
03 Fish, Crustaceans & Aquatic Invertebrates 4,430,202 0.01%
08 Edible Fruit & Nuts; Citrus Fruit or Melon Peel 15,192,008 0.02%
09 Coffee, Tea, Mate & Spices 19,807,648 0.03%
11 Milling Products; Malt; Starch; Inulin; Wheat Gluten 6,936,806 0.01%
13 Lac; Gums, Resins & Other Vegetable Sap & Extract 5,072,303 0.01%
15 Animal, Vegetable or Microbial Fats And Oils Etc. 31,251,337 0.05%
16 Prep Of Meat, of Fish, of Crustaceans Etc,of Insects 3,493,565 0.01%
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17 Sugars and Sugar Confectionary 16,551,542 0.02%
18 Cocoa and Cocoa Preparations 35,395,779 0.05%
19 Prep Cereal, Flour, Starch or Milk; Bakers Wares 33,066,243 0.05%
20 Prep Vegetables, Fruit, Nuts or Other Plant Parts 43,062,253 0.06%
21 Miscellaneous Edible Preparations 16,860,517 0.02%
22 Beverages, Spirits and Vinegar 20,426,911 0.03%
26 Ores, Slag and Ash 8,158,072 0.01%
27 Mineral Fuel, Oil Etc.; Bitumin Subst; Mineral Wax 161,616,171 0.24%
28 Inorg. Chem; Prec & Rare-carth Met & Radioact Compd. 136,568,681 0.20%
29 Organic Chemicals 208,464,337 0.31%
30 Pharmaceutical Products 321,697,997 0.47%
32 Tanning & Dye Ext Etc; Dye, Paint, Putty Etc; Inks 109,016,510 0.16%
33 Essential Oils Etc.; Perfumery, Cosmetic Etc. Preps 84,283,859 0.12%
34 Soap Etc.; Waxes, Polish Etc.; Candles; Dental Preps 38,989,737 0.06%
35 Albuminoidal Subst.; Modified Starch; Glue; Enzymes 54,567,096 0.08%
37 Photographic or Cinematographic Goods 18,614,518 0.03%
38 Miscellaneous Chemical Products 264,662,146 0.39%
39 Plastics and Articles Thereof 2,208,882,350 3.24%
40 Rubber and Articles Thereof 607,913,889 0.89%
41 Raw Hides and Skins (no Furskins) and Leather 88,615,205 0.13%
42 Leather Art; Saddlery Etc.; Handbags Etc; Gut Art 90,710,469 0.13%
44 Wood and Articles of Wood; Wood Charcoal 158,934,745 0.23%
47 Wood Pulp Etc.; Recovd. (waste & Scrap) ppr & pprbd 42,715,806 0.06%
48 Paper & Paperboard & Articles (inc Papr Pulp Artl.) 244,081,410 0.36%
49 Printed Books, Newspapers Etc.; Manuscripts Etc. 51,664,008 0.08%
52 Cotton, Including Yarn and Woven Fabric Thereof 13,442,520 0.02%
54 Manmade Filaments, Including Yarns & Woven Fabrics 93,016,299 0.14%
55 Manmade Staple Fibers, Incl Yarns & Woven Fabrics 31,661,075 0.05%
56 Wadding, Felt Etc.; Sp Yarn; Twine, Ropes Etc. 102,214,888 0.15%
58 Spec Wov Fabrics; Tufted Fab; Lace; Tapestries Etc 67,302,282 0.10%
59 Impregnated Etc. Text Fabrics; Text Art for Industry 316,649,667 0.46%
60 Knitted or Crocheted Fabrics 32,464,406 0.05%
61 Apparel Articles and Accessories, Knit or Crochet 681,872,096 1.00%
62 Apparel Articles and Accessories, Not Knit Etc. 292,321,633 0.43%
63 Textile Art Nesoi; Needlecraft Sets; Worn Text Art 220,021,603 0.32%
64 Footwear, Gaiters Etc. And Parts Thereof 52,755,557 0.08%
65 Headgear and Parts Thereof 42,381,156 0.06%
67 Prep Feathers, Down Etc.; Artif Flowers; H Hair Art 3,433,301 0.01%
68 Art of Stone, Plaster, Cement, Asbestos, Mica Etc. 75,487,139 0.11%
69 Ceramic Products 87,186,581 0.13%
70 Glass and Glassware 99,432,266 0.15%

22




The bilateral USA-Mexico trade balances under decomposed export data

71 Nat Etc Pearls, Prec Etc Stones, Pr Met Etc; Coin 202,177,124 0.30%
72 Tron and Steel 303,426,755 0.45%
73 Articles of Iron Or Steel 1,178,030,890 1.73%
74 Copper and Articles Thereof 523,614,315 0.77%
75 Nickel and Articles Thereof 71,068,821 0.10%
76 Aluminum and Articles Thereof 854,997,670 1.25%
79 Zinc and Articles Thereof 26,959,272 0.04%
81 Base Metals Nesoi; Cermets.; Articles Thereof 94,941,390 0.14%
82 Tools, Cutlery Etc. Of Base Metal & Parts Thereof 216,111,750 0.32%
83 Miscellaneous Articles of Base Metal 333,791,727 0.49%
84 Nuclear Reactors, Boilers, Machinery Etc.; Parts 17,214,640,437 25.26%
85 Electric Machinery Etc.; Sound Equip; Tv Equip; Pts 31,181,129,551 45.76%
86 Railway or Tramway Stock Etc.; Traffic Signal Equip 148,438,671 0.22%
87 Vehicles, Except Railway or Tramway, And Parts Etc 2,852,995,618 4.19%
88 Aircraft, Spacecraft, And Parts Thereof 574,358,972 0.84%
90 Optic, Photo Etc., Medic or Surgical Instrments Etc. 3,457,688,643 5.07%
91 Clocks and Watches and Parts Thereof 49,821,765 0.07%
92 Musical Instruments; Parts and Accessories Thereof 23,715,843 0.03%
94 Furnit; bedding,mattres;luminaires,light Fix;prefab 502,629,677 0.74%
95 Toys, Games & Sport Equipment; Parts & Accessories 677,935,774 0.99%
96 Miscellaneous Manufactured Articles 191,405,490 0.28%
98 Special Classification Provisions, Nesoi 35,062,374 0.05%

Source: Table was created by the U.S. Census Bureau’s data.
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