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Abstract

This study reveals the hidden dynamics of USA-Germany international trade through a revised J-
curve hypothesis. It emphasizes the inadequacy of the traditional Bilateral Trade Balance (BTB)
ratio based on total exports. To this aim, it introduces two new testing approaches based on
adjusted bilateral trade balance: the GDP-driven-BTB-based J-curve hypothesis (GDPJ) and the
Non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ). The empirical findings advocate the
necessity of these alternative tests, offering policymakers more informative results than the
traditional approach. GDPJ is validated for 13 goods, while NGDPJ and traditional methods are
validated for 10 and 8 goods. These results underscore the risks of solely relying on the traditional
approach. By embracing the revised J-curve hypothesis and alternative BTBs, policymakers can
gain deeper insights into the USA-Germany trade relationship. One interpretation is that, under
Brexit, German consumers reduce their purchases of re-exported goods more than domestically
produced goods from the US.
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The impacts of exchange rate on US adjusted bilateral trade balance with Germany under Brexit

1. INTRODUCTION

The J-curve hypothesis developed by Magee (1973), based on the expectation that a fall in the
exchange rate or devaluation will worsen the bilateral trade balance first but will improve it over
time, is one of the most studied topics in trade literature. The path followed by this effect resembles
the letter J, and this hypothesis is known as the J-curve hypothesis in the literature. This hypothesis
has been empirically tested using different methodologies for different countries, but findings have
been mixed and were insufficient to prove this hypothesis. Although different econometric
methods are used in these empirical studies, the common point of all these studies is that the
bilateral trade balance (BTB) ratio, which is used as the dependent variable in the J-curve models,

is defined based on total exports.

1.1. The gap in the literature and proposed methodology

Therefore, this study differs from all previous studies concerning this point for two reasons The
first reason is that BTB defined by total exports may not give us sufficient information because it
may mask the actual effects of exchange rate changes on the trade balance, considering that total
export is the sum of domestic export! and re-export’. We assume that appreciation and depreciation
may affect the volumes of domestically produced goods exports differently from the volumes of
re-exported goods that had been formerly imported. We then need to adjust and define two new
BTBs based on domestic export and re-export. Let's assume that a product is produced in the USA
(domestic export). In this case, only one exchange rate will be considered: between the US dollar
and the Euro if the partner country is Germany. However, when dealing with re-exported goods,
the influence of more than two exchange rates becomes relevant. Imagine that the USA imports a
product from Mexico and then exports the same product to Germany. Although our study primarily
examines the impact of the exchange rate between the USD and the Euro, the exchange rate

between the USD and the Mexican Peso can also play a crucial role in determining whether the

! Domestic Exports are “goods grown, produced, or produced/manufactured in the United States, including goods
imported from foreign countries that have been significantly modified in the United States or a Foreign Trade Area
(ITA, 2021).

2 Re-exports are goods produced in other economies and previously imported) that are exported with no substantial
transformation from the state in where they were previously imported (IMF, 2015).
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product is imported by the USA and subsequently exported to Germany. Consequently,
fluctuations in the exchange rate between the USD and Mexican Peso could indirectly affect US
exports to Germany. For example, in the GDPJ model (Table 1), the appreciation (APR) of the US
dollar improves the bilateral trade balance of the USA for the 61-coded industries: clothing,
accessories, knitting, and crochet. However, in the NGDPJ model (Table 2), the same exchange
rate change worsens this balance for industries with the same code number 61. Another example
is in the GDPJ model (Table 1), the appreciation (APR) of the US dollar improves the bilateral
trade balance of the USA for 71-coded industries, pearls, precious stones, metals, coins, etc.
However, in the NGDPJ (Table 2), the same exchange rate (APR) worsens this balance for the
same industries. Therefore, separating (decomposing) total export products into re-exported and

domestically produced products may allow us to make a more accurate and sensitive analysis.

The second reason for departing from previous literature is that countries do not export only goods
they produce (domestic export) but also export formerly imported goods (re-export). Because all
previous studies implicitly assume that all products exported by the USA were produced within
this country. Although the authors of these studies do not make such a claim, they use the bilateral

trade balance ratio based on total exports in their models.

Therefore, this study fills the research gap on this subject within the framework of these two points
above, where it differs from previous studies. These two main points of differentiation constitute
the main contribution of this study to literature. Regarding the second point of differentiation
above, although the authors do not make such a claim, all previous studies have implicitly and
technically assumed that US exports are goods produced only in the USA in their models.
However, re-export is a phenomenon that plays a vital role in the increasingly complex structure

of world trade.

For example, the share of re-exports in the USA’s total world exports is around 17.2%, with $275
billion in 2021 (CB, 2022). The need to adjust and define these two new forms of BTBs, re-exports-
based BTB and domestic-exports-based BTB, besides the traditional form of BTB. Chart 1 shows
the fluctuations of the re-exports (R), the domestic exports (D), and the total exports (T) based on
the USA's exports to Germany.
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Source: This chart was created by the authors.
Note: Domestic exports (D), Re-exports (R), and Total-exports (T).

This chart clearly illustrates a significant distinction in trends between re-export, domestic export,
and total export. Consequently, this distinction emphasizes the need to redefine the bilateral trade
balance (BTB) ratio as the dependent variable in international trade models. Therefore, these two
new forms of BTBs will also allow us to define new alternative J-curve test approaches. At this
point, we introduce and propose using the GDP-driven-BTB-based J-curve hypothesis
(symbolized with GDPJ) testing and non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ)
testing, based on domestic-export-based BTB and re-exported-based BTB, respectively. We use
GDP-based terminologies here because the former creates a GDP-driven economic activity related
to the export of goods produced in the country, and the latter does not create such an economic

factor for the export of goods produced abroad.

This study applies the abovementioned methodology and retests the long-run asymmetric J-curve

hypothesis for the US-German commodity trade.

It should be noted that such an assumption was made in this study. International trade between two
countries is much more than just trade between these two countries due to the multi-bilateral trade
of these two countries with other countries. In fact, although this study examines the bilateral trade
between the US and Germany, it indirectly considers the UK as a third country with Brexit in the
evaluation phase of the results. For example, Gobbi and Lucarelli (2021) used Greece as a center

country and found that the depreciated Euro against the USD increased the integration between
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the German and Greek production structures in various industries, although these two countries

use the same currency, the Euro.

2. LITERATURE REVIEW

The theoretical background of the J-curve hypothesis is based on the Marshall-Lerner® (ML)
condition developed by Alfred Marshall and Abba Lerner. The ML condition states that if the sum
of the price elasticities of exports and imports (in absolute value) is greater than 1 (ex + em > 1),
this country's central bank can devalue its domestic currency to increase exports and decrease
imports to reduce trade deficits. Bano et al. (2014) used cointegration analysis for Pakistan and
supported the ML condition. Lucy et al. (2015) utilized a vector error correction model (VECM)
for Ghana and found evidence for ML condition for this country. Kurtovic et al. (2017) used the
autoregressive distributed lag (ARDL) model for Serbia and supported the ML condition. Nakatani
(2018) utilized panel regression analysis for Papua New Guinea and found that the ML condition
is satisfied. Kashem et al. (2022) employed Bahmani-Oskooee and Hosny's (2013) approach for
Australia and supported the ML condition for this country. However, Akoro and Sakyi (2019) used
the ARDL model for Ghana and found no evidence for the ML condition. Trofimov (2023) used
the ARDL model for the UK and found no support for the ML condition. Following Magee's
(1973) seminal study demonstrating the J-curve pattern after the British Pound devaluation, many
scholars have tested the J-curve and exchange rate volatilities on trade balances and export-imports
figures for many countries using different methodologies. Some scholars have tested this
hypothesis for the USA, with a group of countries, including Germany, or individually for
Germany with aggregated or disaggregated trade data. However, the results of the few studies that
take the USA as the center country and Germany as the partner country are mixed. For instance,
Rose and Yellen (1989) used cointegration analysis and found a relationship between lagged real
exchange rates and bilateral trade between the USA and Germany. However, they could not find
evidence for the J-curve hypothesis. Shirvani and Wilbratte (1997) employed the multivariate
cointegration analysis and found that depreciated USD improves the long-run trade balance of the
USA with G-7 countries, including Germany. Bahmani-Oskooee and Brooks (1999) applied the
linear ARDL (Autoregressive Distributed Lag) model and found no evidence of the J-curve

hypothesis with its six trading partner countries, including Germany. Lucarelli et al. (2018) used

3 For details on the instructions of the ML condition, refer to Bahmani et al. (2013) and Azevedo et al. (2024).
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cointegration analysis and found evidence for an inverted J-curve effect between the USA and
Germany. Bahmani-Oskooee and Fariditavana (2016) used the linear and nonlinear ARDL models
for the USA’s six largest trading partners. They found that the nonlinear model supports the J-
curve hypothesis in all these countries, including Germany. Bahmani-Oskooee and Harvey (2019)
employed the linear and nonlinear models for the USA’s 12 partner countries and found no
evidence for the J-curve hypothesis for Germany. Cheng (2020) employed the linear ARDL model
and found no short-run and long-run effects of the exchange rate on service trade with Germany.
Bahmani-Oskooee et al. (2020) used linear and nonlinear models for 67 industries between the
USA and Germany. They found that real dollar-euro volatility has long-run asymmetric effects for
19 industries. Bahmani-Oskooee and Nouira (2021) used the linear and nonlinear ARDL models
for 59 industries traded between the USA and Germany. They found evidence for the J-curve only
for 18 industries. Bahmani-Oskooee and Karamelikli (2023) employed linear and nonlinear ARDL
models for the USA’s service trade and found that the nonlinear model supports the asymmetric

J-curve hypothesis for Germany.

However, apart from the econometric methods applied and aggregated or disaggregated trade data
used, the bilateral trade balance dependent variable was used in the traditional form in the relevant
literature, including the studies presented above. Therefore, the following section presents the

methodology proposed by this study with its empirical model.

3. EMPIRICAL MODEL AND METHODOLOGY

The J-curve testing literature has two main approaches: the linear one by Rose and Yellen (1989)
and the nonlinear one by Bahmani-Oskooee and Fariditavana (2016). In the linear approach, it is
expected that while depreciation will improve the bilateral trade balance, appreciation will worsen
it, implying an asymmetric relationship. However, according to the nonlinear approach, this
expected relationship may be nonlinear (asymmetric), which means that while depreciation can
worsen this balance, appreciation improves it unexpectedly. In this study, we will rely on the
nonlinear approach. This approach is based on the Nonlinear Autoregressive Distributed Lag
(NARDL) model introduced by Shin et al. (2014). This one-equation error correction model allows
asymmetry concerning positive and negative changes in the model's explanatory variable (s).

Before applying the NARDL model with our methodology proposed in this study, we present the

6
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following reduced form long-run specification, assuming that the bilateral trade balance between
the USA and Germany will be determined by both countries' income and the bilateral real exchange
rate between USD and the EUR. We also add the Brexit* process in this specification since this
process, as a game-changer variable, may not affect only the bilateral trade between the UK and
EU but also between the USA and Germany, albeit indirectly. Therefore, this study is based the

assumption We name this model below as the traditional J-curve hypothesis testing model since

US—-GER

its dependent variable (; ) was constructed on US total exports (Xys_cgr) to Germany over

US—-GER

US imports from Germany (Mys_cgr) since X and M represent total exports and imports,

respectively.

Xus—GER
Moo =% + a1 Yys, + axYger, + @3REXpyr-usp, + @aDprexit, + &t €Y)
US—GER

However, US total exports to Germany (Xys_¢gg) are the sum of US domestic exports (X7s_ggr)
and US re-exports (XZ_yx) to this country since D and R are the first letters of domestic and re-

D
XUS—GER

exports. Hence, we can create two new bilateral trade balance dependent variables, i.e., -
US—-GER

XBo_ . Xus—
and —LS=CER derived from =22,
Mys-GER Mys-Ger

Hence, following the model in Eqn.1, we will transform this model into our proposed

methodological form with two new forms of bilateral trade balances (BTBs) in Eqn. 2. These two

BTBs will allow us to retest the traditional asymmetric J-curve hypothesis by replacing ;"Sﬂ

US-GER

with its alternative J-curve testing approaches as GDP-driven-BTB-based J-curve hypothesis

D
(GDPJ) testing by ;flusﬂ and as non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ)

US-GER

R
XUS—GER .
Mys—GER

testing by

4 Brexit is the abbreviation and combination of two words, “Britain” and “exit’. It refers to the withdrawal of the
United Kingdom from the European Union.
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D R
XUS—GER _ XUS—GER XUS—GER

o = i = ag + a1 Yys, + @ Yoer, + @3REXpyr_usp, + @aDprexit, + & (2)
US-GER US-GER US—-GER

D R

Xus-GeErR _XUs-GER and XUS—GER
)

Mys—gerR Mys—ger ’ Mys—GER

based BTB, and total exports-based BTB (named as traditional BTB in this study). Y5 and Y;gg

One more time, are domestic exports-based BTB, re-exports-

are incomes of the USA and Germany, respectively. The industrial production index (IPI) is used

for both US and German monthly income. REXgr_ysp 1S the real exchange rate between the USD

and the Euro (EUR). REXgyr_uysp = % since NEX is the nominal exchange rate of both
us

currencies as units of USD per EUR. Dg,.yi¢ 1S @ dummy variable for the Brexit period. Expected
signs of independent variables are as follows: a; is negative since a rise in US income will increase
imports from Germany, causing these three BTBs to worsen. &, is positive since a rise in German
income will increase US exports to Germany which will improve these three BTBs. a5 is positive
since depreciated USD (increase in REX) will increase US exports to Germany resulting in
improving all three BTBs. Lastly, Dg,e,i¢ 1S either positive or negative, i.e., it may improve or
worsen BTBs. It should be noted that we will not use and analyze the model in Eqn. 2 for the
study’s further step models. The only reason for presenting this model is to show the new empirical

methodology of this study clearly and visually. We will analyze three models separately for each

D R
dependent variable ~US=GER = _XUS=GER ;4 XUS-GER 1y hig study, 39 Harmonized System (HS)
Mys-ger°  Muys-GEr Mys-GER

coded goods are used, which are traded between the USA and Germany. We lost some goods due
to unavailable or non-regular data concerning them. Monthly flows of goods between 2002M1-
2021M12 are from the US Census Bureau (CB, 2022), while nominal exchange rates, CPI, and IPI
indices from St. Louis Federal Reserve (FED, 2022).

To apply the NARDL model, we decompose the real exchange (REX) rate into its depreciation
(DEP) and appreciation (4PR) through the partial sum process as DEP, = Yj_; AREXgyp_ysp, =

Yh=1 max(AREXgyp_ysp,,0) and APR, = ¥i_y AREXgyg_ysp, = Zk=1Min(AREXgyr_ysp,. 0).
Hence, we replace REX with DEP and APR and re-write the model in Eqn. 1 in the following

D R

. xPo_ xBo_

nonlinear form model. TBTB represents the three models constructed on —Z5=¢ER = —US-GER
Mys—-GeErR Mus-GER

, and

XUs-GER
Mys-GER
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ATBTBUS_GER = Q9 + a’lTBTBUS _GER¢_4 + aZYUSt 1 + a3YGERt 1 + a4DEPt 1 + asAPRt 1

P1 P3
+ a6Dprexit,_, T+ 2 a7 ATBTBys Ggr,_, + Z agr AYys, _, + 2 Qo AYGER,
Ds Ds 143
+ Z 10k DEP;_j + Z 11k APR_ + Z @12k Dprexit + & 3)
k=0 k=0 k=0

Where p; are optimal lag length values. In Eqn. 3, normalized long-run coefficients are obtained
through Yys, = —ay/ay, Yegr, = —as/a;, DEP; = —ay/ay, APR; = —as/a; and Dpyeyir, =
—ag/aq, respectively. When determining long-run impacts of changes in income, DEP; , APR;
and Brexit process on TBTBys gr,, We check the signs and significances of these normalized
coefficients. We decide the long-run asymmetry by the Wald test (W) through testing_a—i‘* = %15
The null hypothesis of the Wald test is symmetry. When validating the long-run asymmetric J-
curve hypothesis, we, first, seek cointegration relationships by either the F test by Pesaran, Shin
and Smith (2001) or the ECM,_; test. Secondly, estimates of either —a,/a; (DEP) or —as/a;
(APR) or both are expected to be significant and positive (Bahmani-Oskooee and Fariditavana,

2016). This study performs the long-run asymmetric J-curve hypothesis to guide long-term trade

policies. Therefore, we report test results and diagnostics only for the long run.

4. EMPIRICAL FINDINGS

Tables 1, 2, and 3 report coefficients and diagnostics of the normalized long-run NARDL model
for the proposed alternative J-curve testing approaches, i.e., the GDP-driven-BTB-based J-curve
hypothesis (GDPJ) testing and the Non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ)
testing, besides total-export-BTB-based J-curve hypothesis (TJ]) testing, based on domestic

exports-based bilateral trade balance (M ), re-exports-based bilateral trade balance
Mys—GER

(M) and total exports-based (M) Table 5, Section A presents the codes of the goods
Mys-GER US-GER

that have long-run asymmetric effects’, supported by the long-run Wald test (W) reported in

5 For the asymmetric effect, refer to Bahmani-Oskooee et al. (2019), Bahmani-Oskooee and Nouira (2021) and see
the explanation following Table 5 for sample goods codes 28 and 29.

9
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Tables 1, 2, and 3. Section B presents the codes of the goods that support the long-run asymmetric
J-curve hypothesis for GDPJ, NGDPJ, and TJ. If a good in Tables 1, 2, and 3 does not exhibit a
cointegration relationship, we won't be able to proceed with further analysis for J-curve hypothesis

testing. Tables 4 and 5 are obtained from Tables 1, 2, and 3.
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TABLE 1 The nonlinear ARDL model estimation results (normalized long-run coefficient for GDP.J)

Const. Yys Yoer  DEP APR Dprexic  R? BG BP RR NOR Fps ECT,; C C* W, JCurve
ffdigﬁfffﬁﬁépm’ rare-carthmet [gjgg] [(())2? [8:jz] [1.2'6613** [2?2';]2** [199'53‘** 044 172 1212 118 099** 14.88* [2?67]7* S S 067 YES
29 Organic chemicals ['06_‘6691] ['Ol_f_f] [ﬁg] [2'_33‘72]51* [2}2)‘23]2** [l_g'zz]i** 0.57 049 2579 051 098% 4.83%* [3f9()é§’f** S S 5.65%

30 Pharmaceutical products '1[30%?0 2[310%6 ?06.6786] [‘(‘)1035 [10302 [8:22] 033 005 205 101 099** 159 '[%'g(;‘]‘ S S 0.006
L R 1 A
ifelssssennal ctl: perfumeny. cosmetic [-ol.ﬁ] [_(?,'6916] [}:3451] [2%3]3** [31,'11743* [8:?;] 041 027 5405 025 099 5.10%* [3f9(’5'if** S S LIl YES
miidd bl | L5l M8 90 g 1 s e e S5 s e e
Zzolzillmographlc or cinematographic [3.66?1]9* [1'_;']9*5** ['(?_'1339] [?zgg] [} fé] : 10_'61_5] 032 137 2482 139 1 319 [30 '325] s s L2
38 Miscellaneous chemical products ['01.'52;] [']1.'5125] [21.'7545]* [ 3 fg] ['8 ff] [g:;]i 0.5 2.83*** 21.17 04 099 12.12*% [;95‘2?* U S 1267*
39 Plastics and articles thereof [20%540] '[})?9'3? [102_571] ['01.24271] ['3‘2325] ['(())_'gg] 044 006 2771 032 1 312 [8:‘;1] U S 063
40 Rubber and articles thereof [012137] ['lzfj] [1.;6()11** [1.'71 i(])f** ['g'g;‘] [(1):2‘9” 027 0008 1525  0.66 099** 287 [30 5263] S s 933
:rzt Leather art; saddlery; handbags; gut [2'.5,35‘;‘]2* ['3‘2238] [2.2ig]1** '[%'.%% [(1):‘2% [(;g]; 049 087 1853 02  097% 15.94* [é9é§i(])* S S 1091*
ﬁa\rzggl‘i and articles of wood; wood [1.2636;‘*‘6** [;]15"1‘1* [?:22] [2?4;]2** [;'9093]* fﬁg;] 0.1 217 822 004 099 346 [3?%}3** S S 037 YES
48 Paper & paperboard & articles [32491] [(())9999] E)0341] [51_‘9728]* [51.:12]* ['2071]1 031 129 1329  0.08 1 10.18* [6082* S S 14.03* YES
ffagilsrltﬁstzom’ TEREPEDER: [-01:31] [(?3319] [812?] [gﬁgi] [(1):(3);] [20.'7333]* 042 268  2639% 475% 097% 17.26* [9025;;* S U 3850
ch .Waddmg, felt; sp yarn; twine, ropes [13;?]2** [;‘éi}* [2%75]8** [(1):?(3)] [2?12]6** [3602] 037 191 2065 041 094 505 [fg";* S U 410** YES
Srl()?}giarel articles, accessories, knit, '[‘I‘_')f;]‘ [3:23] [g:%] [25.'37]1* [g:;f* [?Zig] 035 001 30.69%* 218 1  400%** ['10"91;‘] S S 098 YES
62 Apparel articles and accessories [000(1)(;] [1]2.6471] [1]323 [2?1'2?** [260;]3** []-%]zﬁ* 05 055 4571 0.11 099 3.02 []0 8139] S S 422%
Sfognei:j:fa?nem; needlecraft sets; [(1):‘2‘;] [ézéé] [112812] [1?5?5** [822?] [2'_2'22;* 036 199 1362 004 099 10.99* [(')(_)éi;’* S S 2127* YES
65 Headgear and parts thereof [11.%22* ['5'569] ['8_'1366] [22.'2%1* [2.12';]3** [](;]ii* 043 001 1078 0.0006 1  6.63* [;%fg* S S 08 YES
Guan ot s oma, (L¢3 49 S0 M0 0o o waowawe 1 am 2R s s
69 Ceramic products Eﬁ '5130] [38662] [8:;‘3)] [(())i ; ['11.8’79] ig.'gg] 03 029 2948 004 098* 207 [229; S U 18
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TABLE 1 The nonlinear ARDL model estimation results (normalized long-run coefficient for GDP.J, continue)

Const. Yy Yeer DEP APR Dpreric R? BG BP RR NOR  Fpgg ECT,.;, C C* Wy, JCurve

70 Glass and glassware [239%?* [2'.;'23]1,,(* [ 522251] . [30 66]6* [4042§ . [ggé] 0.53 4.77** 36.06 0.004 099  6.32* [5007633 « S S 003

71 Nat pearls, prec stones, pr met; coin [3525] [84656] [iill] [211(6)]9** [21"925(;* '[%?3 0.51  0.007 38.48%* 3.16 *** (.99 *** 5]9%* [4'2‘86]6** S S 041 YES
73 Articles of iron or steel [2§4§]9** [22788; [?:zg] ['3';‘32] [1_-;){;]‘5** 0.10[1.6] 0.51  0.06 2035 0.003 099  6.84* [;95";?* S S 031

76 Aluminum and articles thereof [(5):451431] ['8 ']886] ['8 '2920] [(1):;2] [g:i;] ['8'50;‘] 025 067 2102 029 099 096 '(E';]l S S 138
2l ey ofbusmel, | 48 e O e 6 0 9 7 o 1w B s e s
83 Miscellaneous articles of metals [T?i] [_11.49;] [gig] [2;62]6** [31;;(])* [2'81]] l** 04  0.008 38.47*% 12.72% 0.99**  2.58 [303;‘] S S 085
ifagﬁfg}‘f ;e:ri;"rs’ ol [';’:2}‘] [fi%* [22.‘6076]* [;ﬁ* [1.';)3“]‘:** 0.04[14] 027 678* 1785 009 099 455 | 4"%?]1* S S 2420

85 Electric machinery; sound equip; tv [(1):(]);)] [<5J§;] ['15.'0619] [']1.'0138] ['11.'(;‘85] [2;?'2(}8** 038 001 1713 099 099  3.09 -0.09[13] U U 0.8

87 Vehicles, except railway, tramway _[31227% [_18 585] [21'8’25]1* [13 2846] [0185 18 1 [2(?‘9288]* 0.42 11.50% 3928  0.06 1 427%*x [10815] S S 2.80%*x

88 Aircraft, spacecraft, parts thereof [209_'69;3] '[31%%? [216_6795} '[})‘_‘7'78‘]‘ '[?)‘.i? [291'2]2** 042 2.88%** 2076  0.09 099 ** 311 ['3'0163] S S 097

90 Optic, photo, medic or surgical inst. [gigi] ['g ']029] [83128] [(1):(2)2] [12'73]1** ['8'705] 051 165 3047 024 099 243 [20 5351 U U 095

91 Clocks, watches and parts thereof 14'41* '7'14* 3:52 0.29 0.38 007 046 105 2056 127 1 17.61* '0'81* S S 019

[2.47]%% [3.26]* [2.09]** [046]  [0.73]  [0.34] [9.32]

[ T i e [Si; 056) [?:E] oS 0SL 27 365 o2 098 266 D20 s s dsaves
i nition; parts T e e G el 05 ee 1 aas 0os w4 MLs s s

94 Furniture; bedding; lamps nesoi [§253]9* [385?4]1* [1526]i - [21331']3** [ 3105;] " [(1)(1)2] 044 049 2776  0.85 0.99%*%* (.38% [4'2;‘]2* S S 14 YES
iirtTSOzic gs;g;sé:port equipment; Fo.?ls] [igg] {f_f;] [2.262]7** [1.29‘2?** [g:%] 04 00005 5227% 0.1  0.99% 201 [202219] S S 291k

96 Miscellaneous manuf. articles [é:gg] [2235* [2.10‘2;3** [2?0';?** [géz] '[%‘.%% 043 019 2417 0001 099 14.36* [g&ﬁ* S U 1675* YES
97 Works of art, collectors' pieces, ant. [322‘7‘] ['8'0121] [01332]] [812?1 [gii] ['8'5114] 051 015 2828 056 099 175 ['20_'(‘)‘78] S S 058
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TABLE 2 The nonlinear ARDL model estimation results (normalized long-run coefficient for NGDP.J)

Const. Yys Yeer DEP APR Dprexic R* BG BP RR NOR  Fpgg ECT,_, C C?> Wy JCurve

28 rorg e prs e[| sdo 0582 T S0 o o s s oo s 8905 U i

29 Organic chemicals [0%2018] [';f;] [(2):2‘9‘] [gzg] [8;3] [g:i;] 043 109 46.66* 248 096  2.98 [3_';)6"]‘,}** s U o1l

30 Pharmaceutical products ['02.'1328] [3122] [-155420] ['(:‘;33] [1._73£:** [g:g;] 036 005 2922 239 096 489 4j(3)'73]3** S U 951*
Dlmnadeotanpit e 2l a0 o o s on o s U U

33 Essential oils; perfumery, cosmetic [113.']272] [832] [_i (?;] [-(()) 23]2] [-11"575] [10 ]2 75] 038 075 4728* 153 097 275 [g?]‘ S U 4.12%*
e mied | o5 B RE PR SR e we s s o e B85 u o
Zzoi};"tographlc or cinematographic ; 3_2’51]1 [1.75;]”*** [(1):273:] ‘ 1].'{)3] ; N 755] [1%3‘3** 046 002 179 136 099  9.01* [;_)S'g;* s U 221

38 Miscellaneous chemical products [5 3679] [1_:53 - [;;‘]]i " [2.1 4i]6* " [2152;‘** [00035] 039 0.13  97.69 171 0.98*  5.04%* [407663* S U 079 YES
39 Plastics and articles thereof [823] [33328] ['3§§] [;).'17]1** [8:?‘3‘] [;_)(')i;* 041 123 4468%** 078 099  10.60* [;_)1'3;* S S 3345% YES
40 Rubber and articles thereof [ézfg] [1.2é3]§** [;506'(])2* ['llfg] [;";S* [15?8?3** 027 0.07 2635 3.55%%% (.99%** 5 54%* [4'.3'42]1* S U 545%*

42 Leather art; saddlery; handbags; gut ['22591%1 [T;;] [g?i] [-82392] [-89813] [103231] 042 1.01 1841  0.004  0.99 4.17%** [42;](1* S S 192

44 Wood and articles of wood; wood [102.6689] [1]16?5 [?:Z] [22'??** [22‘53‘** [].'258** 044 01 1551 058  099%* 4.12%%x [3_'353** S S 097 YES
48 Paper & paperboard & articles -[1]0377? [_(?1452] [(1)23] [1;35]1** [21.'6923]* [1(7)22]1** 034 1.17 18.8 035  0.98** 10.26* [70056(])* S S 181 YES
el e, | we s 08 0 g s sa s om0 s

56 Wadding, felt; sp yarn; twine, ropes [9 1‘.526] [2'.6]‘78]2* [‘1‘:2‘2‘] 0 élg]i** [2.10'23)** 0 :ﬁf** 035 049 2374 045 097 273 [30 512] S S o014

61 Apparel articles, accessories, knit ['3‘5771] [2-;;]5** [3?'1053]* [’8'6792] [].’711"]‘2** [g:é?] 047 0.15 41.07** 009  0.98*  832% [2.)]'3(])* S U 371w

62 Apparel articles and accessories [1?73]63** [1_.:399']3*?** [111;;9] [ 133325] [2'.1'23]1** ['3 '20 65] 029 001 2951 018 099 273 [203213] U U 145
3301Tnextile art nesoi; needlecraft sets; [(3);431] [-]25678] [igg] [53.30823* [62..]99(;* . ;)4?3** 047 023 3151 07 099 531+ [40724]1* S U 094 YES
65 Headgear and parts thereof -[11105 [322] [Bg [224;]9** [222012* [zg?]i* 0.44 0.0001 13.87  0.001 0.99  4.20%** [405‘]‘5* U S 3.58** YES
gfb?;tozfstone, plaster, cement, [3:2% [_16,'22] [?:Z] [2'23';]1** [1';'3612** ['3'1073] 034 094 2127 007 098%* 583* [5024]7* S S 758 YES
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TABLE 2 The nonlinear ARDL model estimation results (normalized long-run coefficient for NGDP.J, continue)

Const. Yys Yerr DEP APR  Dpwy R:  BG BP RR  NOR Fpg ECT,, C Wy ] Curve
69 Ceramic products ['3 '285] [118;]6:1* [215’72]&* [2'.‘;20]2* [23 5?3* [10 '3259] 04 024 208 006 0.99%* 379%%* [fﬁf* 0.15
70 Glass and glassware [(5):% [ 13"26;;] [10'_362] ['8 '1111] [ 11"3097] ['8‘1022] 052 004 1246 027 095 291 [30 .;111] S 11.55%
71 Nat pearls, prec stones, pr met; coin ['02.;69] [31'.519] [132232] [ f‘fg] [1__531§§f** [1'.2'93]1* 045 032 52.31% 3.48%%k  (.97% 3.90%** [3.'29'?,?** S 0.14
73 Articles of iron or steel [f :Zg] ['3 '34:] 0 718?2** ['8 '2019] [féi?* [8222] 038 035 1005 007  098%  8.09* [2.)1'2?* S 40.53*
76 Aluminum and articles thereof ['8 1720] ; 3_'92:] [(1):3‘3‘] [32771}* [53235* [gég] 044 097 4252* 005 096 14.82% [é(.)é;?* S 526+
fﬁe:e%‘;ls’ cutlery base metal, parts [1_'7‘;]7 0. [1713?5** [;gt* [1‘(9)'16]1** E)(j.zgl] ['8'5055] 05 261 242 005 099 19.87* [;)7'2?* S 1495%  YES
83 Miscellaneous articles of metals [SE] [_028352] [gzg] [g;g] [_(;)2168] [8(1)421] 047 1.55  58.04* 117 099 4.05%** [353?3** S 9.55*
ifagﬁﬁfér reactors, boilers, [:):gg] [2'.13'57]1* [(1):23] [;?42(])* [;‘?9'92?* ['8 '&4] 031 325%**% 2964 001 099*** 7.91* [&'ﬁ* S 3.75%
85 Electric machinery; sound eq. tv eq. ['3 '5241] ['3 '(?36] [(1):;7‘] ['8 ?98] '[(())'i? [?:(5);] 04 021 6683* 036  097*  2.68 [gé? S 0.62
87 Vehicles, except railway, tramway _[})5724]‘ [322] [1)2} [(1)2;] [(1)3‘5‘] [(? 10 12 ! 0.13 074 3532* 0.5 095 352 [ 32]]*7* . S 0.4
88 Aircraft, spacecraft, parts thereof ['(; ‘7329] [31;2] [_01.24227] . .2‘98;** [8:23] [1%?3** 031 008 17 00003 098* 11.12* [;9453‘]‘* S 1231%  YES
90 Optic, photo, medic, surgical inst. [21 .16?;; [3}51;] [(l):gi] ['01.'6697] [ 017127] ['8'5022] 0.48  1.83  77.82% 3.51%k* | 2.26 [ 3‘{)19] S 0.29
91 Clocks, watches and parts thereof [185)82] Ség] [21(;} [ggg] [_(?3277] [2'2';’]1* 0.43 2.87*** 188 0.26 0.99 296 [_336;] S 18.77*
92 Musical instruments; accessories [11033;] [1;7'? i** [ééi] [32'6512]* [iég] [10 2393] 049 1.09  34.18* 091  0.98* 7.29* [509?]3* S 24.28*%  YES
Damemamaiionnes g e w00 R ws ws e am oo o s s s
94 Furniture; bedding; lamps nesoi 5.71[1] [-()1885] [(;);96] [(1)(7); [8;2] [zg;]?k* 0.38 2.88*** 3138*%** 737% (0.99*%* 1564 * [80669?* U 7.92%
95 Toys, games, sport eq.; accessr [011320] [322] [141452] [2.30"1‘]7** [149:1] [1052;] 0.37 2.82%** 5225%  0.02  098* 233 [206362] S 8.77*
96 Miscellaneous manufactured [§3 é'é? [218_'3111] '[})99'2? [(3):3‘1‘] 3['?]5 '[(())'g‘]‘ 042 279%%* 2322 045 096  2.65 []07186] S 0.1
97 Works of art, collectors' pieces ant. [(3)?;] [ggg] [0125; ['017870] [_123479] [100322] 0.59 2.93*%** 3523  300%%* 099 133 [10;72] S 0.5

14



The impacts of exchange rate on US adjusted bilateral trade balance with Germany under Brexit

TABLE 3 The nonlinear ARDL model estimation results (normalized long-run coefficient for 7.J)

Const. Yys Yeer DEP APR Dprexic R* BG BP RR NOR Fpgs ECT,., C C* Wy JCurve
25 nor e e e, [ s 07 oo a6 O om am nas 62 owe e SE s s o
29 Organic chemicals ['8'02:] [131025] [f :éf‘] [2'.12']9]2* [-]1..515] [2?1'2]1** 0.54 0.1 2219 042 0.99*%* 6.13* [';)"24]1 S S 852%
30 Pharmaceutical products '1[%%?9 [106.5962] [(5):2;] [(2)::3] [‘0‘:8?] [g:gg] 0.36  0.009 23.38 1.05  0.98** 191 [ ? '(())56] U U 051
32 Tanning & dye ext; dye, paint [‘(‘)265 [(?2785] [(1)%] [g}g] ?0598] [_870:] 0.28 0.29 12 2.04 0.99  3.55 [_306250] S S 2.74%xx*
;fegssential oils; perfumery, cosmetic [éiii] ['8 f;] E)O'.Z;] [2].'7177]* [31.;:68]* ['8 ‘fg’] 043 069 5185 036 099 460%t %‘f]l** S S 0003 YES
Stsarﬁlllbglnul:oéii:;l:: tmodiied TOU o D08 e paar  pose 0% 021 413 qer 1wt AL s s e
Zzolzillomgraphlc or cinematographic [33(_);1 [2';'96]]** [8222] E)6-685] [8:33] [1._5? 4;2** 034 065 1357 126 099 4.83%* [‘-&26?* S U 015
38 Miscellaneous chemical products [01(::’56] [_11..5165] [21.8566]* [' {) 2350] [g 10 g] [2%173]* 049 243 2039 032 099 12.10* [;05?;;* U S 11.73*
39 Plastics and articles thereof [209.‘7226] '[%259? [105 ‘655 ['01.24958] ['3‘3825] ‘ 3 '{) 53] 045 01 2963 05 099 322 [8:(5)2] U S 038
40 Rubber and articles thereof [})51?5(]) ?o?fz? [‘(‘)52; [527 j] [})32;? ‘ 3 ‘61 41] 037 0008 47.89 3.52%%% 099  2.94 ['8‘2032] S U 004
12 Leshrar sl bndbags g 517 00T e 00 05 o o am as s oo s s o
44 Wood,articles of wood; wood 2[%;? [;112";’:* [?2‘5” [234;?** ?3(])1 _[(111; 0.1 206  8.67 0.16 099 3.44 [3'39}:'** S S 033 YES
48 Paper & paperboard & articles [82] [?0959] [8?‘;] [é;?* [61..04;* [;)65* 033 1.12 12.6 0.29 1 10.72* [;001?* S S 1420* YES
49 Printed books, newspapers, manus. [01534] [é) 12 85] F0553] [ggé] [822] [2?35]9* . 043 097 2374% 501** 097 10.26% [;Ol?]‘* S U 22
56 Wadding, felt; sp yarn; twine, ropes [53498] [_i 2772] [1321]1** [g;‘] [1389]?“** [g(l);] 0.38 0.06 20.08 076 094 3.64 ['30 :13 ] U U 2.79%**
61 Apparel articles, accessories, knit [517;] [16:2] [1315]2** [(1);; [220;1]1** [8(6)7] 0.36 0.0009 41.86 1.71 1 3.67 [-108263] S S 092
62 Apparel articles and accessories [g%] [-18 5636] [??1)] [}?z] [}gg] [_(()) 20:] 0.45 0.04 2248 0.33 0.99  1.68 [' ? 7225] S S 029
63 Textile art nesoi; needlecraft sets [?(3)2] [8?5] [_12 152] [32.6692] N [2].6757]* [;)929;* 0.42 4.74** 3201 0.01 1 2.85 _(E';]S S S 941*
65 Headgear and parts thereof [?Zg] [(}5773] ['81238] [1.;'56]1** [151;33]2** [1557‘?3** 043  0.04 9.1 0.04 099 581* [;0257?* S S 089 YES
68 Art of stone, plaster, cement '[11‘?3'2‘]‘ [3:22] [_8.'143] [2'34}‘]1** [ 1;.90]2** F6%053] 05 0.17 2794 484** 099 3.16 [2012% S S 840%
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TABLE 3 The nonlinear ARDL model estimation results (normalized long-run coefficient for 7./, continue)

Const. Yyg Yoer  DEP APR  Dg,eni: R? BG BP RR NOR  Fpgs ECT,.; C?> C* Wy ]JCurve
69 Ceramic products [11%3196] [0251 67] [(}30;] [gég] [83362] [é)gog] 029 024 172 015 098 33 [305281] S U 522
70 Glass and glassware _[353)*5 [2-.2’32]5** [52.116?* [5(.)52?* [2&2?* [322] 0.53 3.83%%* 3469 001 099  643* [3%79?* S S 025
71 Nat pearls, prec stones, pr met; coin [_12 0527] [82] [_(;) (;)75] [2(?.6851]* [300747]* [2072133* 051 029 11.63 0.13 1 20.61% [i(())9lz]t* S S 0.14 YES
73 Articles of iron or steel [38_'3361]* [2'.25'75]1** [8fj] [ 1()_'23?] [2'_?'512* [(1):22] 052 0004 23 004 1 811* [60056?* s s 231
76 Aluminum and articles thereof [(3)31] [-01.2356] [8:?81 [}:f g] [(1):;41” '[%'g? 024 022 11 0.02 099 1.45 ['3'1162] S S 101
iirtTSOt‘l’ll:r’ecoufﬂery etc. of base metal, [1‘2'3(}3** [2382* [1.;%;5]2** [(1):‘3‘?] [2?5‘{?** E)d?212()] 033 155 1885 008 099 3.86%* [3-_&?3** S S 542%* YES
ifei\fl‘sce”aneous articles of base [igg] ['11"2891] [8:2?] [2"1"32]2** [;2";}* [Log) se 039 011 4038% 1150° 0.99% 26 ig'gg] S S 163
if‘agﬁﬁﬁ?f ;)e:rct;ors’ porlers [2%6471]2** [fziﬁ* [21.%* [3(.)296?* [2-.2'35]7** [(1):(2)31 03 607" 1815 004 099 486 [4_.(;82]9** S 8 20757
zsu];:;ecmc e s souinl EguaEs by '[10?5'31? [10%931] [(?6722] ['(;'69;‘] {(3'636()] ['10.';)15] 043 105 3768 025 099 215 ['8% U U o0l
87 Vehicles, except railway, tramway [51022.? '[111‘345]7 [213;328] [17 2517] '3['15]6 [39'732%* 0.54 564%* 3119 064 1 7.74% ['S% s s 202
88 Aircraft, spacecraft, parts thereof [3096252] [2190775]; [215_6691] _6386]0 ['3‘77;] [2%311** 042 295%%% 206 025 099%* 307 {3‘(}73] S s 09
?&Sﬁg;{’:‘om’ medic or surgical ['01.245;] [06.332] [‘8'1018] [8:é§] [?:f)g] '[%'g? 0.54 001 3355 024 099%* 215 7 3'9279] S s 018
?l:efel(?kas and watches and parts ['gfs] [(1):2‘7‘] ['(;'54;’] ['8'2236] ['8‘9937] [2"3'93]1* 049 169 2546 279%** 099 251 ['3';‘86] S S 6.06%
wccessories thereor T (AN 0T 04 0S4 03 [osg OS4SR0 336 0se a5 s U os
i et RS | S B Lo (e Desl [a 0% 017 17 oM 0s4 e o8 S S 1626
ifeg)”sg“re; bedding; lamps nesoi; é%g?* [féﬁ* [];'76]1** [2.12';6** [21345‘5* [g:gg] 044 0002 4361 048 099 ** 696 [4'2';‘]1** S S 095 YES
s, oo e 2 Do (o o= oo o zml 025 051l asol Sios oo aasy B e sl s
thilz/l[:scenaneous manufactured ['g_'sof] [12205’] [1.3%;(}1** [2.11'(8)]6** [1.%1{** [g:% 041 174 2347 021 099 785+ [é%g* S S 460% YES

o

Zrzti\:l/&);fs of art, collectors' pieces, and [%65 [(3);;] [-013219] [-8)24;] [-(3)6879] [(())29? 059 326%** 3056  0.08 | 165 [-20;‘?] s s 05

Notes: *** ** and * show significance at 10%, 5%, and 1%, respectively. BG: Breusch-Godfrey Serial Correlation LM test, BP: Breusch-Pagan Heteroskedasticity
test, Ramsey-RESET model misspecification test. NOR; Normality test. Fpgg ; F cointegration test of Pesaran, Shin and Smith (2001), ECT,_;; Error correction
term. C and C? are Cusum and Cusum Square stability tests. S; Stable. U: Unstable. W, g is long-run Wald test. Denotes asymmetry. GDPJ: GDP-driven-BTB-based
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J-curve hypothesis, NGDPJ: Non-GDP-driven-BTB-based J-curve hypothesis. TJ: total-export-BTB-based J-curve hypothesis. Note: Estimations in Tables, 1, 2,
and 3 were calculated by the authors

TABLE 4 Total numbers of improvement and worsening impacts on BTBs and asymmetric J curve
Yys Yer DEP APR Dgyexit

Asymmetric Long Asymmetrik |
Run Effect — Curve

GDP] NGDP] T] GDPJ NGDPJ] T] GDPJ] NGDP] T] GDPJ] NGDPJ TJ GDPJ NGDPJ T] |GDPJ NGDPJ] TJ] GDPJ] NGDP] TJ

Worsen 9 8 7 - 3 - 5 7 4 5 12 4 4 6 6
13 14 8 13 10 8

Improve - 3 - 11 5 6 11 10 8 11 6 9 6 4 4

Note: The results were obtained from the estimations in Tables 1, 2, and 3.

TABLE 5 Goods codes having long-run asymmetric effects (A) and goods codes supporting the long-run asymmetric J-curve hypothesis (B) for
GDPJ, NGDPJ, and TJ

Long-run Asymmetric Effect (A) Long-run Asymmetric J-Curve (B)
GDPJ 29; 35; 38; 42; 48; 49; 56; 63; 82; 84; 87; 93; 96 28;33; 35; 44, 48; 56; 61; 63; 65; 71; 82; 94; 96
NGDPJ 30; 39; 40; 61; 65; 68; 73; 76; 82; 83; 84; 88; 92; 94 38; 39; 44; 48; 63; 65; 68; 82; 88; 92
TJ 29; 35; 38; 48; 82; 84; 93; 96 33;44; 48; 65; 71; 82; 94; 96

Note: Industries were obtained from Tables, 1, 2, and 3.
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The tables above show the necessity for re-testing the US-Germany J-curve hypothesis with the
methodology proposed in this study. This is because while this hypothesis with GDPJ is supported
for 13 goods, with NGDPJ it is supported for 10 goods (shown in Table 5, Section B). If we had
relied on traditional J-curve hypothesis testing (TJ), we would not have detected these details- the
names of the goods- and would have found them for only 8 goods. For example, if we made a
product base comparison and employed the traditional total-export-based trade balance instead of
the re-export-based trade balance, we would not have identified the J-curve effect on the US trade
balance based on products coded under 38 and 39, which pertain to miscellaneous chemical
products and plastics and articles thereof, respectively. Similarly, if we employed the traditional
total-export-based trade balance instead of the domestic-export-based trade balance, we would not
have verified the J-curve hypothesis on the US trade balance based on products coded under 63,

which pertain to fextile art nesoi; needlecraft sets, worn text art.

Hence, we may conclude that testing the asymmetric J-curve with only TJ covers the actual effects
of USD appreciation/depreciation on US-Germany bilateral trade balances and the current trading
mechanism of these two countries. Furthermore, the improvement effect of depreciation (DEP) on
GDPJ and NGDPJ is higher than the worsening effect. However, while appreciation (4PR) in the
USD worsens NGDPJ for 12 goods, the same change in this currency worsens GDPJ for only 5
goods. This may be interpreted to mean that German consumers with a weaker EUR stop purchasing
US re-exported goods more than they do US domestically produced goods. The phenomenon may
stem from higher prices of formerly imported re-exported goods due to transportation costs, customs
taxes between the USA and a third US partner, and storage costs within the USA. Another
interpretation is that German consumers are less depreciated-EUR-sensitive to US domestic goods

than to US re-exported goods.

Furthermore, while appreciation in the USD improves GDPJ for 11 goods, the same change in the
USD improves NGDPJ for only six goods. This means that German consumers with a weaker EUR
purchase domestically produced goods more than re-exported goods in the US. Section A in Table
5 reports the goods with asymmetric (nonlinear) effects on US-German bilateral trade balances
caused by depreciation and appreciation in the USD. For example, depreciation and appreciation

improve goods with code 28 or worsen goods with code 29 (Table 1).
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It should also be noted that the same exchange rate affects different products differently. This would
not be expected if the focus is only on the exchange rates. However, this could happen when we
focus on the elasticity or inelasticity of the products since some products' demand elasticity may
differ from others' elasticity. In this regard, Bahmani-Oskooee and Nouira (2021) attributed the
negative effect of dollar depreciation on trade balance to inelastic import demand. If we take this
evaluation as a reference for our study, we can interpret that USD depreciation negatively affects
the trade balance due to inelastic import demand in domestic exports for four (HS 29, HS 70, HS
84, HS 93), in re-exports for seven (HS 28, HS 32, HS 49, HS 69, HS 76, HS 84, HS 93), and in
total exports for four (HS 29, HS 70, HS 84, HS 93) industries. Different levels of elasticity of
products may be determined by whether they are essential goods or luxury goods and may also

result from quotas, tariffs, trade barriers, and trade agreements applied to them.

Additionally, while rises in US income (Yy;5) worsen GDPJ and NGDPJ, rises in German income
(Ysgr) improve both. However, rises in German income (Y;zr) improve GDPJ more than NGDPJ.
This may be interpreted to mean that German consumers with higher incomes purchase US
domestically produced goods more than re-exported ones. Finally, while the Brexit process
(Dgrexit) improves GDPJ for 6 goods, it improves NGDPJ for 4. This may be interpreted to mean
that German consumers stop purchasing re-exported goods more than US domestically produced
goods under Brexit. The importance of the Brexit process as a game-changer variable in the study's
model can be clearly seen. For instance, while the Brexit process positively contributes to the
domestic-export-based trade balance (GDPJ) for the product with code 28, the same Brexit does not
affect the product's re-export-based trade balance (NGDPJ). Similarly, in product coded 48, Brexit
positively contributes to the re-export-based trade balance. In contrast, the same Brexit has a
negative impact on the domestic-export-based trade balance for the same product. This means that
the effects of Brexit may differ in different product and trade balances. Knowing this will be helpful

for policymakers for their product-based customized trade policies.

Many different inferences can be made according to the outputs obtained from this empirical study.
However, this study aims to draw attention to the methodology proposed and recommend its use in
future J-curve studies. Product-wise j-curve formations (predicted graphs) for GDPJ, NGDPJ, and

TJ were produced and presented in Appendix 1.
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In terms of diagnostics tests, they play a crucial role in assessing the reliability of our analyses
within specific industries. The R? value serves as a critical indicator, with a value close to 1
signifying a high level of reliability. Typically, models with R? values of 0.50 or higher are
considered successful (Ozili, 2023), while some researchers propose a threshold of even 0.125
(Wooldridge, 2013) for reliability when the number of observations is low, and the number of
parameters is high. Additionally, the null hypotheses of tests like the Breusch-Godfrey Serial
Correlation LM test (BG) by Breusch (1978), the Breusch-Pagan Heteroskedasticity (BP) by
Breusch and Pagan (1979), the Ramsey-RESET (RR), and the Jarque-Bera's (NOR) normality tests
by Jarque and Bera (1980) are in general consistently met in our industry analyses, confirming the
reliability of our results. The Fpgs test helps identify cointegration, ensuring the reliability of long-
term analyses. The presence of ECT;_; further supports cointegration. We also utilize CUSUM (C)
and CUSUM SQUARE (C?) charts to assess model stability, with 'S' indicating stability and "U’
denoting instability. These elements collectively assure the reliability of our analytical models in

general.

Regarding comparing this study's results with previous literature, Bahmani-Oskooee and Brooks
(1999) analyzed the validity of the J-Curve between the U.S. and its trading partners (Canada,
France, Germany, Italy, Japan, and the U.K.). They determined that the long-run results supported
the J-Curve hypothesis theory, indicating that a real depreciation of the USD has a favorable long-
run effect on the U.S. trade balance with her six trading partners. Our results align with Bahmani-

Oskooee and Brooks's (1999) results for Germany.

Lucarelli et al. (2018) revealed that the real depreciation of the euro helped in the improvement of
European countries' trade balances for Germany and Italy versus the USA by using the linear ARDL
approach and determined that the long-run RER is positive and significant in 11 cases, 3 for
Germany (HS 22, HS 41 and HS 72) and 8 for Italy (HS 27, HS 30, HS 40, HS 41, HS 48, HS 61,
HS 68 and HS 87). However, we detected a negative (a worsen) long-run effect of the euro's
depreciation (USD APR) on the US-Germany trade balance (it means positive long-run effects of
the euro's depreciation on the Germany-US trade balance) of five industries (HS 29, HS 70, HS 73,
HS 83, HS 84, HS 93) in the domestic export (GDPJ), 12 industries (HS 28, HS 30, HS 32, HS 40,
HS 49, HS 61, HS 69, HS 71, HS 73, HS 76, HS 84, HS 93) in the re-export (NGDPJ) and 4
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industries (HS 70, HS 73, HS 84, HS 93) in the total export (TJ). Our results are inconsistent with

those of Lucarelli et al. (2018) since our data structure and model differ.

While Gobbi and Lucarelli (2021) used Greece as their home country and detected a positive long-
run effect of the euro’s depreciation on the Greece — US trade balance of seven industries (HS 20,
HS 25, HS 27, HS 48, HS 71, HS 74, and HS 87); on the Greece — Italy Germany trade balance of
10 industries (HS 04, HS 16, HS 18, HS 27, HS 29, HS 33, HS 76, HS 84, HS 87, HS 90) and on
the Greece — Germany trade balance of 11 industries (HS 04, HS 08, HS 15, HS 16, HS 26, HS 31,
HS 34, HS 62, HS 64, HS 85 and HS 90). We detected a negative (a worsen) long-run effect of the
euro’s depreciation (USD APR) on the US-Germany trade balance (it means positive long-run
effects of the euro’s depreciation on the Germany-US trade balance) of five industries (HS 29, HS
70, HS 73, HS 83, HS 84, HS 93) in the domestic export (GDPJ), 12 industries (HS 28, HS 30, HS
32, HS 40, HS 49, HS 61, HS 69, HS 71, HS 73, HS 76, HS 84, HS 93) in the re-export (NGDPJ)
and 4 industries (HS 70, HS 73, HS 84, HS 93) in the total export (TJ).

Bahmani-Oskooee and Nouira (2021) focused on US-Germany commodity trade using the
nonlinear ARDL model. They found that the USD deprecations have a positive effect on 17
industries (HS 01, HS 24, HS 26, HS 42, HS 58, HS 62, HS 65, HS 66, HS 69, HS 71, HS 74, HS
75, HS 76, HS 81, HS 87, HS 89, HS 93). We detected a positive long-run effect of the US Dollar
depreciation on the US-Germany trade balance of 11 industries (HS 28, HS 33, HS 35, HS 44, HS
48, HS 61, HS 63, HS 65, HS 71, HS 94, HS 96) in the domestic export (GDPJ), 10 industries (HS
38, HS 39, HS 44, HS 48, HS 63, HS 65, HS 68, HS 82, HS 88, HS 92) in the re-export (NGDPJ)
and 8 industries (HS 33, HS 35, HS 44, HS 48, HS 65, HS 71, HS 94, HS 96) in the total export
(TJ). Our results are consistent with Bahmani-Oskooee and Nouira (2021) for domestic export in

the HS 65 and HS 71, for re-export in the HS 65, and for total export in the HS 65 and HS 71.
5. POLICY IMPLICATIONS

Policy implications obtained from the empirical findings can be listed as follows: Policymakers
should recognize the limitations of traditional Bilateral Trade Balance (BTB) ratios based solely on
total export data. To enhance the accuracy of trade analysis, they should consider adopting the
proposed alternative BTB definitions, specifically the GDP-driven-BTB-based J-curve hypothesis
(GDPJ) and the Non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ). The concept of

“accuracy” is used here to emphasize that policymakers can conduct more detailed analyses to
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enable the implementation of customized and realistic trade policies. As explained before, the GDP-
driven-BTB-based J-curve hypothesis (GDPJ) was developed based on domestic export values,
representing the export of goods produced within the country, implying contribution to the GDP.
However, the non-GDP-driven-BTB-based J-curve hypothesis (NGDPJ) was generated using re-
exported products not domestically produced, not implying a contribution to the domestic economy.
Therefore, the US policymakers should evaluate both J-curve effects separately from this
perspective. This separation can help policymakers implement more accurate and tailored trade
policies. We believe that this proposed separation will also lead to an interesting question of what
type of J-curve hypothesis is tested. For example, we validate this hypothesis for a country, and the
country's bilateral trade balance improves. However, is this improvement achieved through the
GDP-driven-BTB-based J-curve hypothesis, which contributes to the national economy, or through
the non-GDP-driven-BTB-based J-curve hypothesis, which does not have this contribution?

Policymakers will most likely prefer to provide the former.

The US policymakers should customize and manage their exchange rate policies based on the goods
both on GDP-driven-BTB-based J-curve hypothesis and the non-GDP-driven-BTB-based J-curve
hypothesis, separately. From this perspective, applying the same exchange rate policy to all goods
may not be very rational. For example, it would be more economical for the USA to bear a more
costly US exchange rate for the goods validated by the GDP-driven-BTB-based J-curve hypothesis
than the non-GDP-driven-BTB-based J-curve hypothesis. An interesting finding of the study is
German consumers are less depreciated-EUR-sensitive to US domestic goods than to US re-
exported goods. Therefore, this result may mean US policymakers do not need to lower the value
of the USD to export more domestic goods to Germany. This can be evaluated as a very
advantageous situation for the USA. However, it should also be noted that applying different
exchange rates for different products in floating exchange rate regimes is not practical. However,
policymakers should be aware that the impact of the same exchange rate on different sectors may
vary. This understanding can enable them to create more proactive and tailored policies. At this
point, various trade policies and regulations, such as quotas, trade barriers, tariffs, subsidies, and
trade agreements can assist policymakers in addressing products that negatively affect trade

balances.
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The US policymakers should consider strategies to enhance the competitiveness of US re-exported
products in the German market. Although the economic contribution of re-exported goods is small,
the export of these goods should be encouraged since there is no production cost for the country in
the production of these goods. For example, Wood and articles of wood with code number 44
improve the US's trade balance (denotes the non-GDP-driven-BTB-based J-curve hypothesis is
verified). Most likely, the USA purchases these products from Canada and exports them to
Germany. Therefore, re-export contributes to the US economy specifically for this product. If we
were to follow the same example again, US policymakers should closely follow trade policy

changes and developments in Canada and be in contact with Canadian policymakers.

Given the impact of Brexit on trade dynamics, policymakers should closely monitor its effects and
adapt strategies accordingly. The Brexit process (D-Brexit) improves GDPJ for 6 goods and NGDPJ
for 4. This may mean German consumers purchase more US domestic products than re-export
products. This change in consumer behavior may mean that German consumers re-evaluate their
preferences among domestically produced goods in the US due to factors such as trade and customs
regulations after Brexit. Therefore, US policymakers should actively engage in negotiations and
trade agreements with the UK to ensure the smooth flow of goods with Brexit. Additionally,
exploring new opportunities for cooperation in emerging sectors can help offset any potential

disruptions caused by Brexit and reinforce economic ties between the USA and the UK.
6. CONCLUSION

The main purpose of this empirical study is to propose new methodologies to the J-curve hypothesis
testing literature. We believe that a current bilateral trade balance (BTB) ratio created only from
total export data may be insufficient or incomplete in evaluating the J-curve effect. This is because,
in today's complex international web of trade, many countries (i.e., the USA) export (re-export)
goods they import from other countries (i.e., Germany), as well as goods they produce themselves
(domestic export). Therefore, under the reality of re-exports, it would be much more accurate to test
the J-curve hypothesis on domestic-export-based BTB and re-export-based BTB separately, which
is what we did in this study. These two new forms of BTBs proposed will also allow us to define
new alternative J-curve testing approaches in the relevant literature, such as the GDP-driven-BTB-
based J-curve hypothesis (GDPJ) testing and the non-GDP-driven-BTB-based J-curve hypothesis
(NGDPJ) testing, based on domestic-export-based BTB and re-exported-based BTB, respectively.
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Empirical findings from the study confirm the necessity and usefulness of the methodology
proposed since the results for the J-curve hypothesis using GDPJ and NGDP]J are entirely different.
Moreover, total-export-BTB-based J-curve hypothesis (TJ) testing, based on domestic exports-
based BTB and defined in this study as current and traditional BTB, masks the effects of
USDappreciation/depreciation on GDPJ and NGDPJ; consequently, it may lead to erroneous results
in J-curve testing. The results of this empirical study clearly reveal the need to support the
methodology proposed in further studies concerning different countries. From a policy perspective,
policymakers will obtain much more detailed information to ensure much more manageable and

sustainable bilateral trade balances using this proposed methodology.
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3. TJ (total-export- BTB-based J-curve hypothesis)
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