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Abstract: This study aims to demonstrate the need for new forms of Bilateral Trade Balances
(BTBs) for countries rather than relying on the traditional BTB ratio. The traditional ratio,
which is based on total exports, cannot quantify a BTB based on its economic impact content
because countries do not export only domestic goods produced within the country but also
export goods already imported from other countries (re-export). On the other hand, domestic
goods undergo a value-added process within a country, whereas re-exported goods do not.
Therefore, the study proposes two new forms of BTBs: the production-related BTB based on
domestic export and the non-production-related BTB based on re-export, for the USA with
Japan. Empirical findings support the need to reformulate US BTBs since the impacts of
income, real exchange rate, trade policy uncertainty, and the COVID-19 pandemic on these
two new forms of BTBs are entirely different. Furthermore, the proposed methodology allows
a country to identify the nature of its deficits, which is economically more crucial than just
knowing its single trade deficit volumes. Therefore, with this methodology, policymakers can
implement more sustainable and manageable trade policies at a lower cost.

Keywords: Production-related bilateral trade balance, non-production-related bilateral
trade balance, Nonlinear ARDL Approach, the USA, Japan.

JEL Classification: F10, F14.

This is a peer-reviewed, accepted author manuscript of the following article: Gocer, I., Ongan, S., Karamelikli, H., & Rarick, C. (Accepted/In press). The necessity of
new versions of bilateral trade balances: the nonlinear ARDL approach for the USA and Japan. Foreign Trade Review. https://doi.org/10.1177/00157325231192180



The necessity of new versions of bilateral trade balances: the Nonlinear ARDL approach for the USA and Japan

1- Introduction

The USA has been experiencing the most enormous and persistent trade deficits with
other countries since 1992, reaching a total of $16 trillion. On the other hand, Japan, with
a $1.99 trillion trade surplus to the USA, is one of these countries in the same period
(CB, 2021). Accordingly, periodic trade conflicts between the USA and Japan were partly
a consequence of Japan's high-level import penetration into the US markets (Sato, 1988;
Marlin-Bennett et al. 1992; Cohen et al. 2002; Thorbecke, 2008; Wickes, 2021).
Therefore, these large trade deficits periodically deteriorated the US-Japan economic

relationships (Cimino-Isaacs and Williams,2020; Urata, 2020).

If a survey can be considered as one of the reasons for this conflict, according to a survey
conducted by Harvard University, while 47% of Americans believe that free trade leads
to lower goods prices for US consumers, 53% think that this causes job losses in the
country (CAPS, 2018). These close percentages clearly show that bilateral trade deficits-
surpluses resulting from free trade should eventually be based on economic impact
contents for the countries concerned. This means that the economic impact of a negative
or a positive Bilateral Trade Balance (henceforth, BTB) might become more important
than solely a country's negative or positive BTB ratios. For instance, the final economic
contribution of a production-related BTB, based on domestic export!, might become
lower for a country than the final economic contribution of non-production-related BTB,
based on re-export?. In other words, for some goods, a non-production-related BTB might
contribute to a country's economy more than a production-related BTB even though the
former doesn't undergo any value-added process in this country. Therefore, this complex
structure requires creating new forms of BTBs rather than using a traditional aggregated BTB
ratio, based on total export only, since total export includes domestic export and re-export.
However, lack of re-export data for many countries doesn't allow policymakers-scholars to
make more accurate estimations in their trade policies-models. In this context, the USA is one

of few countries that collect this data separately since the share of US re-exports to other

! Domestic Exports — Goods grown, produced, or manufactured in the United States and goods of foreign origin
that have been changed, enhanced in value, or improved in condition by further processing or manufacturing in
the United States (ITA, 2021).

?Re-exports — Previously imported goods that were grown, produced, or manufactured in a foreign country and
which, at the time of export, have not undergone substantial transformation in form or condition, which adds a
significant amount or percentage of value in comparison to its untransformed value) in the United States (ITA,
2021).
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countries came to 19.7% of total export in 2020. As the fourth largest trade partner of the
USA, Japan is one of the countries involved, with a share of 11.5% (CB, 2021).

Therefore, in this study, we, for the first time, propose to reformulate and re-investigate the
bilateral trade balances of the USA with Japan in the forms of production-related
BTB and non-production-related BTB, based, respectively, on domestic export and re-export
separately. With these two forms of BTBs proposed, this methodology will be capable of
quantifying bilateral trade balances based on economic impact content as opposed to fotal-
export BTB. In this context, the main contribution of this study is to discover concealed but
potentially existing, actual impacts of independent variables on the above-mentioned forms
of BTBs since fotal-export BTB is not capable of detecting them. Hence, this methodology
might allow policymakers to compare such impacts on negative-positive BTBs for the USA
based on economic impact contents. This is so because a BTB can be positive (trade surplus)
but in the form of non-production-related BTB, or a BTB can be negative (trade deficit) but
in the form of production-related BTB. It is expected that the contribution of production-
related BTB to the economy will be larger than non-production-related BTB. Hence, this
methodology will answer a crucial question of what kind of trade deficit the USA has, rather
than a trade deficit only as a single value. This information can provide more efficient and
sustainable trade policies to USA policymakers. Therefore, this study, using the methodology
mentioned above, differs from all previous empirical studies that use the concept of bilateral
trade balance as a ratio of total export (x)/ total imports (m) or m/x (Magee, 1973; Bahmani-
Oskooee and Alse, 1994; Arize, 1994; Gupta-Kapoor and Ramakrishnan, 1999; Hacker and
Hatemi-J, 2003; Bahmani-Oskooee and Artatrana, 2004; Bahmani-Oskooee and Hegerty,
2009; Baek and Choi, 2020; Bahmani-Oskooee and Karamelikli, 2021; Ongan and Gocer,
2021).

2- Empirical Model

The empirical model of this study is presented in the following equation, including trade
policy uncertainty (TPU) indexes for the US (TPUy;s) and Japan (TPU;py) and the COVID-19
pandemic besides the traditional independent variables the US’s income (Yy5) and Japan’s

income ( Y;py) and real exchange rate (RER):
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Xys—
P = gy o+ B1LnYys, + BoLnY)py, + BsRERygN_ysp, + BaTPUys, + BsTPUjpy, +

Mys—jpN

+B6DCovidt + e (1)

Following Eqn. (1), we re-construct the model above based on the methodology proposed in
this study by adding the new version forms of bilateral trade balances (dependent variables)
BTBs as production-related BTB and non-production-related BTB. To show this proposed
methodological approach clearly, we present the following model in a non-logarithmic form;

however, we estimate the model with logarithmic variables:

) np
Xys-jpN | _ | Xus-jpn Xys—jpn | _
=% al B = Bo + B1Yys, + B2Yipn, + B3RERygN—usp, T
US—JPN US—JPN US—JPN
P —
A C D

BaTPUys, + BsTPUjpy, + BeDcovia, + e (2)

since Xys—;pn (total-export) = Xbo_ ey (Production-related export = domestic export) +

P
Xys—jpn  Xus—jpN

Xy$_py (non-production-related export = re-export). Hence, — , and
US—JPN US-JPN
XyS—jpN
M;] are fotal-export BTB (denotes A in Eqn. 2), production-related BTB (denotes C),
US—-JPN

and non-production-related BTB (denotes D), respectively. Xys_;py 1s US export to Japan
and Myg_;py is US imports from Japan. Yy, and Ypy, are incomes of the USA and Japan.
The industrial production index for monthly income is used as a proxy of income for both
countries. RERygy_ysp, 18 real exchange rate adjusted by CPIs. It is defined as

_ NEXgcPrl"N

RERygn_ysp, = ——p 05 since the NEX is nominal exchange rate as units of USD per
t

YEN (Thorbecke, 2008). TPU,py and TPUys are Japan’s and US’s trade policy uncertainty
indexes (TPUs), respectively. Dcgyiq, i the COVID-19 pandemic, defined as a dummy
variable that takes the value of 1 from March 2020. The US and Japan’s TPU indexes were
created by Baker et al. (2016) and Arbatli et al. (2019), respectively. For the sake of brevity,
the technical construction of the TPU index is explained in the Appendix. The rationale of
using the TPU index as an additional independent variable in the model reflects our
assumption that changes in uncertainties in trade policies of both countries may directly affect

trade volumes and, thereby, the bilateral trade balances of the USA with Japan. It should also
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be noted that according to Hofstede et al. (1980) and Kim (2006), Japanese people are one of
the highest uncertainty avoidance people. Therefore, this result will necessitate adding the
TPU index in a trade model that includes Japan. The expected sign of f; is to be negative
since a rise in US income will lead to an increase in USA’s imports from Japan that will
worsen the USA BTBs (A, C, and D). The expected sign of 8, is to be positive since a rise in
Japan’s income will lead to an increase in USA’s export to Japan that will improve the USA
BTBs (A, C, and D) with Japan. We expect the sign of 3 to be positive since a real
depreciation (an increase in RER) in the USD will lead to an increase in USA’s export to
Japan that will improve the USA’s BTBs (A, C, and D) with this country (Nakashima, 2008).
The expected signs of [, and [5 can be either positive or negative and thereby they may
improve or worsen A, C, and D. Similarly, we expect the sign of S to be either positive or
negative since the COVID-19 pandemic can improve or worsen US BTBs. This study uses 44
leading Harmonized System (HS) coded goods between the USA and Japan. The monthly
industry flows between 2002M1-2021M7 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

3-Empirical Methodology

To reveal the separate impacts of increases (+) and decreases (-) in US’s (TPUJSt, TPUys,)
and Japan’s (TPU;;Nt,TPU]}Nt) TPU indexes on A, C, and D, we apply the Nonlinear
Autoregressive Distributed Lag (NARDL) approach introduced by Shin et al. (2014). This
approach allows for potential asymmetries concerning both increases and decreases in an
independent variable (TPU index) since the impacts of TPU]*,;Nt, TPUjpy ,» TPUys,, and
TPUys, on A, C, and D can be asymmetric (nonlinear). Asymmetry is defined as the different
magnitude or different sign (direction) effects of TPU}; Ny TPUjpn ,» TPUyjs,, and TPUys,on A,
C, and D. Before applying the NARDL approach, we, first, decompose the TPU indexes of
both countries into their increases (TPU*) and decreases (TPU™) using the following

consecutive equations developed by Granger and Yoon (2002):

t
TPU, = TPU,_, + & = TPU, + Z & 3)
=
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where TPU, shows initial value of TPU. e,.~N (0, agzt) is white noise error term. Positive and

negative shocks can be defined as:

gt = max(g, 0) 4)

g = min(g;, 0) (5

Since the error term can be defined as &, = &/ + &;, we can rewrite Eq. (3) as following:

t t

=1 =1

so, we can define the positive and negative shocks of TPU as:

TPU} = Z i~ %)
j=1
t
TPU; = Z & @)
j=1

if we set the equation based on &; in Eq. (3):
¢, = TPU, — TPU,_, = ATPU, 9)

we obtain the following equations when we add ATPU, in Equations (7) and (8):

t t
TPUF = z ATPUY = z max(ATPU;, 0) (10)
j:l ]=1
t t
TPU; = Z ATPU; = Z min(ATPUj, 0) (11)
j:l ]=1

where TPU} and TPU; are the partial sum process of positive (+) and negative (-) changes
in the TPU index. After this decomposition process, we re-write the model in Eqn. (2) in the
following NARDL approach to estimate the coefficients of the fotal-export BTB (denotes A),
production-related BTB (denotes C), and non-production-related BTB (denotes D)

models, separately.
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ABTBUSJPN,: = ﬁo + ﬁlBTBUSJPNt_1 + Bzyust_i + B3Y1PNt_1 + B4RERYEN,USDt_1 + BSTPUJSt_l + .BE,TPUEst_l

mq my ms

+ '87TPU1+PNc-1 + :BBTPU];N:q + Z '3101‘ ABTBUSJPNt—j + Z ﬂnj AYUSt—]' + Z ﬁ12j AY]PNt—j
j=1 j=0 j=0

my ms me my

+ z Bis; ARERypy ysp,_; + Z B, 4]ATPU{;St_j + Z B,s,TPUss,_; + Z +B, 6].TPU]+PNt_].
j=0 j=0 j=0 j=0
mg

+ z BlUTPU]_PNt_j + BlgDCovidt_i + €t (12)
j=0

In Eqn. (12), the long-run impacts of US and Japan’s TPU;* and TPU; indexes on US BTBs

(A, C, and D) are determined by the signs and significances of normalized “Bs Bs b7 and

B’ B’ B1
_ﬁ—[ig, respectively. Similarly, we determine the long-run impacts of the Yyg,, Yjpy,and
RERygy yps, by the signs and significances of normalized _ﬁ—ﬁz , _B—ﬁ?’ and _B—ﬁd‘, respectively®. The
1 1 1

short-run impacts of TPU; and TPU; indexes are determined by the signs and significances
of 271:50 Biajs Z;-njo Bisj> 271:70 P1e; and Z}njo f17;. For formal decisions of short-run

asymmetry (Wsg) and long-run asymmetry (W;z), we apply the Wald test and determine

m _ym m _ym —Bs _ B —B7 _ =B
2icoPiaj = XS0 Pisj LjZoPiej = XjZoP17j and B ﬁ—: and [),—17 = B_18 The null

hypothesis of the Wald test is symmetry.

4- Empirical Findings

Before estimating the ARDL model to examine the dynamics of BTB, the integration
properties of the variables need to be tested using the conventional unit root tests of
stationarity. In this context, Dickey and Fuller (1979, 1981) ADF and Phillips and Perron
(1988) PP unit root tests were applied, and results are presented in Tables 1, 2, and 3.

3 Following Shin et al. (2014), normalized results are presented in the tables in this study. Although unnormalized
results were also available, we preferred to work with normalized results because we examined the results based
on "sign" rather than "size," and working in this way avoids errors since the signs do not change in the normalized
coefficients (since the f; coefficients are negative) and increases the significance levels of the coefficients.

7
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Table 1: Unit Root Test Results

Constant

Constant + Trend

\Variables Level First Difference Level First Difference
ADF PP ADF PP ADF PP ADF PP
Yus -2.38 -2.52 S11.5%** -12.2%** -3.04 -2.48 F11.48%** |12, 18***
Vipn -3.14%* -3.02%* F13.07%%*  |-13.02%*%*  |.3.57** -3.33* F13.05%** | [3***
YvEn usp -1.23 -1.13 S11.87***  11.84%**  |-2.27 -2.09 F11.92%**  |L12.01%***
TPU} -0.84 -1.26 F21.12%%* LD S¥F* -2.44 -3.68%* 21,1 1%F* D] 52%**
TPUj¢ -0.56 -0.57 -20.98%** |25 11%k* 13 S8** -4 21 %** -20.95%%* D5 Dpk**
TPU,*;,N -1.25 -0.95 -13.85%%*  119.68*** 10.27 -0.74 -13.93%** 119 74%**
TPUjpy -0.59 -0.76 -13.64%**  |119.28%** 1.2 54 -2.09 -13.63%** |19 28%**
BTB P 22 -1.17 -3.16%* F19.25%%*  |L4]1.49%**  |-4.67*** F10.20%%*% 1] 7F** -46.32%**
IBTB P 28 F3.51%%F  1L6.26%** -15.1%** -44.26%*F* -4 86*** -9.07%** F15.06%**  |-44,19%**
IBTB P 29 -2.45 -5.22%** F10.87*%*  |-116.94%** |4 20%*** F10.21%%%  L10.85%%* 1124 38%**
IBTB P 30 -2.35 -4.08*** S11.72%%* 144 .33%**% .23 -4.33%%* F11.76%**  |-68.86***
IBTB P 32 N -11.2%** -9.99%** -61.44%** .3 38%* F11.53%%%  1L10.13%%*  |.70.23%%*
IBTB P 33 -1.1 -9.05%** F13.48%**  |73.19%*%* |3 53%* -14.2%** F13.46%*%*  |-107.58%**
IBTB P 35 S8.01%F*  |112.48%** |14 1%** -78.83%**  L12.41%**  |L12.81%*%*  14.07*F*¥*  |-79.46%**
BTB P 37 -2.63* -6.4%%* -19.49%%* |54 45%*%* | .3.88** -0.58%** F19.45%%*  |.54.24%**
BTB P 38 S5.68*F*  L11.89%**  |-11.24%*%*  |.83.05%**  |.6.19%** F12.26%%% L 11.24%%*  |-1103.42%**
BTB P 39 -3.47F%* 19 S56*** -11.9%** -105.86%**  |-4.02%*** F10.41%%%  L11.91%%*  |-150.74%**
IBTB P 40 F5.15%** 8. 75*** -18.2%** -30.27%%* |5 38*** -9.47%** F18.18%**  |-30.31%**
IBTB P 42 -1.46 -5.32%%* -12.48***  141.26%**  |-2.59 -6.85%** -12.59%**  |L51.07***
IBTB P 44 -1.18 -6.38%** -14.6%** -51.16%*%*  -1.86 -8.17%** -14.6%** -53.61%%*
IBTB P 48 -2.21 -7.97%** S15.71%F% |37, 72%%* L3677 F11.81%%*%  1L15.68***  |-37.58%**
BTB P 49 -4.34%%%  110.44%*F  |-13.44%F*  |.50.44%*F | 4,52%** F10.32%**%  L13.41%*%*  |-50.55%**
IBTB P 56 -2.84* -7.64%** S14.1%** -38.68*** |4 41*** F10.36%*%*%  1-14.09%**  |-38.91%**
BTB P 59 -4.52%F% 1L12.19%**F | 12.04**%*  |-83.86%**  |.5.15%** F12.83%**%  L12.01%*%*  |-85.94%**
IBTB P 61 -2.03 -3, 7k -3.96%** -24.68***  |-1.72 -3.66%* -6.43%** -25.09%**
IBTB P 62 0.17 -9.87*** -17.5%** -35.34%*%* 1143 F10.82%%*%  1.8.69%** -37.32%%*
IBTB P 63 -5.41%%* L9 [ TH** F16.18***  |L41.57***%  |.5,93%** F10.02%**%  L16.15%*%*  |-4].55%**
IBTB P 64 -4, 19%%*  1L10.02%**%  |17.42%F%* | ]3].3*¥*k |4 44%** F10.57*%%  L17.38%*%* | 14]1.78%**
IBTB P 65 F1LST*%*% L11.86%**  |.9.3%** -90.4%** F11.48%**%  |-11.84%%* 1.9 28*** -126.23%**
IBTB P 68 -0.84%** 1.9 96*** F12.45%%% |62 23%** .0 ,0%** F10.02%**%  |12.45%*%*  |1108.38***
BTB P 69 F3.57F*F  L11.68***  [13.20%**  |62.25%**  |.3,62%* F11.67*%*%  113.29%%*  |.67.08%**
BTB P 70 -3.37%* -OF** S18.57***  1-36.85%**  |.3.71%* -7.52%** F18.54%** |37 11***
BTB P 71 -8.87*** 1.9 (7*** F12.47%%% |54 32%*% |8 8OF** N -12.45%%* |54 ] 5%***
BTB P 72 -2.96%* -8.05%** F17.38%*%*  |-.33.36%*%*  |-3.64** -0.24%** -17.35%%*  |.33.38%**
IBTB P 73 -2.88%* -7.71%%* -14.5%** F39.11%*%*  [-3.12 -9.02%** -14.48***  |-38.96***
BTB P 74 -4 4k %% -6.89%** F16.1%** -27.54%** |4 5]*** -7 .2%%* F16.06%**  |-27.49%**
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Table 1: Unit Root Test Results (Continue)

Constant Constant + Trend

|Variables Level First Difference Level First Difference

ADF PP ADF PP ADF PP ADF PP
BTB P 76 -2.22 -6.44%** -19.08***  |-30.7*** -2.02 -6.49%** F19.12%%% |31 7k**
BTB P 82 -8.2%** -8, 17%** F10.76%**%  |-68.28%** |9 38*** -9.4%** F10.75%%*% | -81.27%**
BTB P 83 -4.57%** -5.45%** F14.58%***%  |.35.34%*%*  |4.63%** -5.73%** -14.6%** -42.21%%*
BTB P 84 -3.51%** -6.93%** F18.31%%*%  1.30.57***  |.3.52%%* -7.18%** -5 11k -30.54%%*
BTB P 85 -2.38 -9.4%** F13.08%***%  |.67.29%**  |6.8%** F11.22%%*  |13.05%**  |-67.2%**
BTB P 86 -3.48%** -9.13%** F13.64%%*%  |-149.38*** 1.3 46%* -9.14%** F13.62%%% |49 58***
BTB P 87 -8.85%** -9.58%** F17.33%%%  |.38.24%**% L0 11 %** -9.85%** -17.3%** -38.49%%*
BTB P 88 -3.63%** -8.21%** F13.06%**%  |-50.78%**  |-5.84%** -10.95%**  |113.03%**  |-50.4%**
BTB P 90 e -10.49%**  1-6.64%** -58.76% % |4 1¥%* F10.49%%*  1-6.74%** -74.35%%*
BTB P 91 -4.47%** -7.86%** F16.06%*** |37, 71%%* |4 43%** -7.86%** -16.05%**%  |-38.49%**
BTB P 92 -2.04 -5.02%** -13.7%%* -51.82%**% 13,08 -9.41%** -13.69%** |54 5%**
BTB P 94 3. 7%k -4.93%** F13.03%%*%  1.30.05%**% |4, 17%** -6.13%** -13.02%%*% .30 2%**
BTB P 95 -3.98%** -4.34%** F10.62%**%  |-60.38***  |-6.33*** -6.33%** F10.62%***  |-68.25%**
BTB P 96 -4.76%** F11.83%**  1110.38***  |-76.87**%*  |13.48***  |-13.64***  |-10.36***  |-76.54***
BTB P 97 F13.23%%% 1L 13.44%%* 1.9 9Q*** S81.06%**  |L13.33%**% 13 51%*%%  |10.04***  |-85.21***
Table 2: Unit Root Test Results (For BTB_NP)

Constant Constant + Trend

\Variables Level First Difference Level First Difference

ADF PP ADF PP ADF PP ADF PP
IBTB NP 22 |-2.84* -8.51%** S12.52%%*%  |L138.25%** |-6.18*** F10.81%%*%  |112.49%*%*  |14].45%%*
IBTB NP 28 [|-4.91*** -9.79%** F12.08*%*  |-81.22%** L5 FHk* F10.53%%*%  1-12.06%**  |-85.82%**
IBTB NP 29 [-5.1%%*%* -11.7%%* F10.54%%*%  |-35.24%%*%  1.6.04%** F12.31%%% 1L10.51%%% |35 17%%*
IBTB NP 30 [1.6 -3.21 %% -10.93%**% |42 78**%*  |.3.27* -6.85%** F10.93***% |44 75%**
IBTB NP 32 [-4.26%** S11. 1% F17.37%%% LB1.73%** |4 23%** S I3%%*%  1L17.34%%*% 101,31 %**
IBTB NP 33 [-4.53%%*%* -0.92%** -16.31***%  144.06%**  |-4.6*** F10.01%**%  |16.28%*%* |44, 12%**
IBTB NP 35 [F10.06*%** |-10.41*** |-12.07*** |-109.88*** |-10.37*** |-10.69*** |-12.05*** |.118.77***
IBTB NP 37 [-4.07*** -9.25%** F13.209%%*%  1.30.22%**% L4 06%** -0.24%** F13.27%%%  1.39,13%%*
IBTB NP 38 [ -4.51*** -11.7%%* S12.56%**%  |.76.43%** 6. 8*** F11.69%**%  |12.53%*%%  L76.04***
BTB NP 39 |-4.88%** S12.42%%%  1119.34%**% |53 26%**  |.5.56%** -12.88%**%  [|-19.3%** -53.29%%*
BTB NP 40 |-2.9%* -9.64%** F10.26%*%*%  1L41.06%** |6, 77*** S12.57%%%  1L10.27*F% |-140.95%**
IBTB NP 42 |-2.67* -0.23%** S13.21%%% 1 .44.29%*%*  |.2.55 -6.24%** S13.21%%% |44 7F**
BTB NP 44 |-2.32 -5.76%** F17.46%%*%  1-69.44%** |4 38*** F10.69%**  |17.43%%*  |.75.56%**
IBTB NP 48 |-4.5%** -10.08%***%  |17.13%*%*  |.5]1.95%** | .4,03%** F10.65%** |17, 1%** -52.774***
IBTB NP 49 [-3.26** -10.85%**%  |-14.45%*%*  |.50.67*** |3, 7** F11.85%**%  |.14.42%%*  |.5(0.58%**
BTB NP 56 |-8.61%** -8.84%** F13.02%%*%  1L62.62%** |9 TR*** F10.06%**  -13.02%%*%  |-65.64%**
IBTB NP 59 [-3.08** S11.67*%*%  |13.74%*%*  |-64.35%**  |.7.06%** F12.36%**%  |13.7%** -64.82%**
BTB NP 61 |-2.24 -2.76* -5.92%** -26.83**%*%  1-1.03 -3.54%* -6.31%+** -28.31%%*
BTB NP 62 [1.47 -8.84%** -7.08%** -34.02**%*% 1.1 -8.79%** -7.23%** -35.42%%*
IBTB NP 63 [-4.87**%* -10.95%**%  |18.43%**  L76.81*** |5 27%** F11.36%**%  |[18.39%*%* |83, 77***
BTB NP 64 |-2.12 -10.07*%*%  |112.6%** -58.72%*%*% 121 F10.09%**% 112, 57%%*% 160 2%**
IBTB NP 65 [-2.92** -0.75%** F12.84%**%  1100.29%**  |-11.92%**  |[12.82%**  |-12.83*%**  |.110.45%**
IBTB NP 68 |-3.4** -8.02%** S12.25%%% |82 45%** |4 66*** -0.84%** -12.23%%% |81 .34%**
BTB NP 69 [4.61%** -8.89%** S11.73%%*% 150, 18***  |-4.89%** -0.15%** F11.71%%%  |L51.81%%*
IBTB NP 70 [F10.01%**  |-10.59*** | .10.27***  |-47.97*¥* |.]]1.7*%** F11.68***%  |110.24%** |47 .84***
BTB NP 71 [-3.78*%* -10.26%**%  |L11,99%%*% |53 gH** -3.87** F10.48**%*  |-11.96%%*  |.53,55%**
BTB NP 72 | -3.46%** S11.28%**% |14, 77%%*%  |.64.35%**% .3 54%* S1177%%%  14.75%%%  |-.64.19%**
IBTB NP 73 |-2.09 -0.46*** -19.2%** -34.09%**%  |.3.84** F10.16%**%  |119.17**%*  |-34.06***
BTB NP 74 |-5.76%** -12.04%%*%  |L11.5%** -77.55%%*%  |-5.93%** F12.11%%% L 11.47%%% |84, 11%**
IBTB NP 76 [-4.35%** S11.85%**%  |12.08%**  |.59.02%** |4 38%** -11.9%** -12.06%**% |59 23%**
IBTB NP 82 [|-6.67*** -0.97*** F10.52%**%  |.85.99%**  L10.49%**  |.10.72¥*%*  |-10.5%** -92.76%***
BTB NP 83 |-2.84* -5.81%** F10.63%**% 1152, 76%F*%  L11.23%*F*%  L11.78%**  |10.6*%** -53.22%%*
IBTB NP 84 |-3.97*** -0.53%** F18.63%** |45 82%** |4 08*** -9.63%** -18.6%** -45.777***
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Table 2: Unit Root Test Results (For BTB NP, Continue)

Constant Constant + Trend

|Variables Level First Difference Level First Difference

ADF PP ADF PP ADF PP ADF PP
BTB NP 85 [|-3.16** -7.94%** F11.54%%% |84 46%** |7 72%** -12.3%%* F11.52%%* .83 3***
BTB NP 86 |-5.97*** S10.75%%*% | 14%x* F48.61***%  |.5.96%** F10.73%%* L 13.97%F** |48 41***
BTB NP 87 |-5.45%** -8.63%** -16.1%%* F30.01%**% 5,91 F** -8.97%** -16.08***  |.30.8%**
BTB NP 88 [|-5.26%** -7 TR F13.43%%% 142 06*F* |5 78*** -8.91*** -13.4%%* -42.79%**
BTB NP 90 |-2.08 -3.09%* -17.46%**% | 136.87*F* 11271 -6.01%** S17.47%%% 4] .5%**
BTB NP 91 [ -4.28%%%* -8.97%** F17.39%%% 144 B5*HRK L] FRH* F11.48%%*  |17.35%*%* |44 73%**
BTB NP 92 |-2.79* -4.91%** F11.23%%%  1L100.87%*%* |-11.5%** FLL71%%% L1 1.2%** -130.85%**
BTB NP 94 |-4.56%** -5.41%%* -14.3%%* -36.62%**% | 4,69%** -5.55%** -14.28%** |37 .85%**
BTB NP 95 [-2.08 -4.81%** S12.37%%% 1L52.53%**% 1D 46 -8.51*** -12.4%** -56.34%%*
BTB NP 96 |-4.05%** -8.79%** F13.17%%%  |.39.53%*k* |9 44%** F10.17%%*  13.13%** -39 26%**
BTB NP 97 | -[11.28*** | 11.32%** |.0,63*** -69.47**F%  |L11.26%**  |-]].3%** -9.67%** -70.04%***
Table 3: Unit Root Test Results (For BTB_TOT)

Constant Constant + Trend
\Variables Level First Difference Level First Difference
ADF PP ADF PP ADF PP ADF PP

BTB TOT 22 |1.16 -3.04%* S11.76%%%  |-41.24%%% |4 84%** F10.27%%%  L11.81%%*% 145,91 ***
BTB TOT 28 [-3.49%** -6.15%** F15.17%F% 144, 43%F* |4 §O¥** -9.03%** -15.14%%*% 144 36%**
BTB TOT 29 [|-2.46 -5.38%** -10.9%** -130%** -4, 3% H* -10.23%%*%  |10.88***  |-138.41***
BTB TOT 30 [1.86 -3.86%** F11.75%%*%  148.42***  11.59 -4.21%** F11.78***%  1-104.67***
BTB TOT 32 [-3.28*%* F11.61%%*  10.08%**  |-63.31%** |3 57%* S11.97%%%  |10.21%%*  [73.23%**
BTB TOT 33 [1.28 -9.28%** F13.32%%% L7 25%k% 13 38**¥*F -14.07***F  [13.3%** -131.59%**
BTB TOT 35 [-7.88*** F12.36%**  |13.83%%*  L79%** -8.26%** S12.65%%*% |13, 8%** -79.71%%*
BTB TOT 37 [-2.83* -6.72%** F19.59%**%  1L61.86%*F* |4, ]18*** -0 .8k ** -19.55%**%  .61.78%**
BTB TOT 38 [-5.72%** F12.13%%%  L11.26%*%*  |-103.17%%* |-6.23*** F12.78%*F%  L11.26%**%  |-1150.94%**
BTB TOT 39 [1.95 -10.79%**  12.27%**  |-88.33*%**  1.2.45 -11.48***%  |12.28%*%*  |-116.69***
BTB TOT 40 [-5.3%*%*%* -9.02%** F18.26%** |29 05%*F* |5 42%** -9.56%** -18.25%**% .29 (08%**
BTB TOT 42 [2.51 -6.39%** F12.92%%% 141 47*** 1287 -6.69%** F12.98%%* 144,92 %**
BTB TOT 44 |-1.18 -6.16%** -14.55%**%  1.51.06***  |-1.88 -8.21%** -14.55%%*%  |.53.24%**
BTB TOT 48 [-2.18 -7.91%** F15.74%%*%  |-37.6%** -3.65%* S11.78%%*% |15, 71%%*% |37 46%**
BTB TOT 49 [-4.29*** F10.67*%*  |13.57%%*  |.52.32%**% |4 55k S10.87*%*%  |13.55%%*% |52 38***
BTB TOT 56 [-2.91*%* -7.72%** F14.02%%% | 38.42%F* |4 43%** -10.3%** -14.02%**%  |.38.66%**
BTB TOT 59 [-4.92%** F12.02%%%  |11.94%%*  |.80,04%** |5 43*** S12.67%%%  |L11.92%%*%  |LBR.25***
BTB TOT 61 [2.3 -3.41%* -5.77*** -23.87**%%  |L1.71 -3.5%* -6.13%** -24.26%***
BTB TOT 62 [-0.29 -10.46%**  [-8.16%** -33.81**%*  |1.28 -10.96%** | -8.4]*** -35.51%%*
BTB TOT 63 [-5.74*** -9.25%** F16.05%**% |42 92%** L5 95Hk* -9.63*** F16.02%%*% |43k
BTB TOT 64 [-4.21%** F10.19%**%  L11.06%**  |-82.38%** |4 34%** -10.76%**%  |-11.03***  |-89.11%**
BTB TOT 65 [11.8*** -12.32%%%  |.8.03k** -95.6%** F12.14%%*%  |12.43%%* LB 9Q*** F117.12%**
BTB TOT 68 [-9.93*** F10.03%%*  |12.42%%*  1.62.65%** |9 95*k** F10.05%%*% |12, 42%**%  1107.97***
BTB _TOT 69 [-3.64%** F11.92%**%  L13.07***  |-60.48%**  |-3.67** S11.91%%%  |13.06%**  |-62.25%**
BTB TOT 70 |[-3.32** -5.95%** -18.46%**  |.38.84***  |.3.69%* -7.33%** -18.43%%*% .39, 16%**
BTB TOT 71 [-4.57%** 0. 1 *** F12.49%**% .59 51%*%* 14,61 *** -9.19%** -12.46%**  |.59.69%**
BTB TOT 72 [-2.97** -8.15%** -17.33%%*% .33 65%%* |3, 73%* -0 5k ** -17.3%** -34.91%%*
BTB TOT 73 [-2.32 -6.83*** -1 2%k -43.7*** -3.02 -9.42%** F11.97%%% 144 13%**
BTB TOT 74 [-4.39%** -6.94%** F16.15%%*%  |.27.66%*%* |4 5*** -7.25%** F16. 1 1%%*% |27 6%**
BTB TOT 76 |[2.35 -6.84*** F18.99%**%  1.31.69*** 2,18 -6.86%** -19.02%%*  |.32,97***
BTB TOT 82 |-8.75%%*%* -8.76%** F10.78%**%  L70.27***% |9 44%** -9.46%** -10.76%**  |-83.76%**
BTB TOT 83 [4.61%** -5.46%** S14.61%%*% |37 k¥ -4, 9% ** -6.18%** -14.61%%*%  146.06%**
BTB TOT 84 | -3.56%** -7.22%** 5.1 kk* -31.2%** -3.56%* -7.42%** -7.18%** F31.16%**
BTB TOT 85 [|2.16 -10.93%%*  |5.62%** -63.08***  .2.15 -10.95%**% |5, 6%** -63.2%**
BTB TOT 86 [-5.02%** -10.09%%* |13 5%%* -53.68***  |.5,02%** -10.08%**%  |-13.47%%* |53 77%**
BTB TOT 87 [9.16%** N Sk S17. 1% -41.89%** 1.9 68*** F10.16%%*%  |L17.07%%*% |42 96***
BTB TOT 88 [-3.68*** -8.21%** F12.86%**% |49 34%%* |5 TR -10.7%** -12.84%**%  |.48.99%**
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Table 3: Unit Root Test Results (For BTB TOT, Continue)

Constant Constant + Trend

|Variables Level First Difference Level First Difference

ADF PP ADF PP ADF PP ADF PP
BTB TOT 90 [-3.52%%** -8.99%** -9.37%** -59.47*F*% 3. 74%* -9.81*** -0.53%** -104.5%%*
BTB TOT 91 [-5.16%** -8.27%** -1Q*** -41.46%***  |.5.89%** -9.43%** F10.01%%*% 4], 5]%**
BTB TOT 92 [-1.95 -4, 7*** F13.71%%* .52, 52%**  |.3.29% -9.317%** -13.69%** |54, 72%**
BTB TOT 94 [-3.73%** -4.77*** F13.08%**  |-30*** -4.27%** -6.17*** F13.07%%%  1-30.18***
BTB TOT 95 |-2.36 -4.41%** -10.78***  1-40.48%**  |.6.39%** -6.22%** -10.79%%*% 142 59%**
BTB TOT 96 |F11.56*** |-12.11*** | .10.24%** L71.01*** |-12.82%*%* | .12.91%** | 12.23*** |.7(.88%**
BTB TOT 97 [12.14%%* |-12.2%** -9.84%** F77.06%F%  L12.21%F% |12 25%**% | 95k*k* -80.46%**

Note: *** ** and * show the significance at the 1%, 5% and 10% respectively. BTB_P, BTB_NP and BTB_TOT show Production-related
Bilateral Trade Balance, Non-Production-related Bilateral Trade Balance and Total Bilateral Trade Balance respectively.
According to the results in Tables 1, 2, and 3, all series can be zero or first-order integrated,

and there is no higher-order integrated series.

We provide the estimations of normalized long-run coefficients and diagnostics of the
NARDL model in the following Tables 4, 5, and 6 for production-related BTB, non-
production-related BTB, and total-export BTB, respectively. Additionally, we present a
summary Table 7 (derived from Tables 4, 5, and 6) that clearly shows whether changes in
independent variables worsen or improve BTBs above, separately. The letters “w” and “i”, in
Tables 4, 5 and 6. Furthermore, worsening and improvement numbers in Table 7 and their
code numbers in Table 8 are only the BTBs of the industries that have long run cointegration
by either the F test of Pesaran, Shin and Smith (2001) or ECT test*. We report the model
estimations and diagnostic test results in the following tables only for the long-run since this

study is a long-run analysis.

4In ARDL models, the F and ECM tests are used to test cointegrated relationships between the variables. While
the F test determines whether the variables are cointegrated in the long run, the ECM test captures the short-run
dynamics of the model and the speed of adjustment toward the long-run equilibrium. Pesaran et al. (2001: 304)
state that ECT can be used for support, especially when the F statistic falls into the uncertainty zone.
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Table 4: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Production-related BTB: XP)

Const. Yys Y,py RER TPUyg TPU}s TPU;pyTPUjpy Doy R? BG  RR  Fpgs ECT,; Cusum Wip""S wipVJPN wirv-vs wirvJey

22 Beverages, Spirits and

Vinegar (1623 7445 264 071 024 009 -006 008 007 046 001 071 31 -036 S 363" 076 2.46 1.59
éig‘gggc}‘m Radioact »3 g5+ 5447w 002 043 -041%1 -025°™ -0.10 029" 047%™ 037 011 144 591 -044™ S 0008 084  3.07°% 301
29 Organic Chemicals ~ -5.42  -1.63 2.76™1 0.04 0.16™* 0.10 -0.16 -0.06 002 05 029 003 241 -039 S 0.08  10.43™® 072 1.36
g?;;ﬁi?snace”mal 2373 102951 -1.43 3744 02374 036%Y 023 -0.02 -0.08 036 002 009 273 -029 S 0.48 0.04 1.42 2.13
32 Tanning, Dye Ext, s 4% as

. 21394 -11.84 1332 -133 002 -030 005 046 015 057 18 017 440" 019 S 198 7.96™ 1.05 1.12
Paint, Putty, Inks
33 Essential Oils, 257 4645 278%Y 08551 -0.04 -005 002 001 0.5 053 152 038 405" -085™ S 265 367" 017 0.08
Perfumery, Cosmetic
35 Albuminoidal Subst, ¢ > 159 0007 018 001 003 -0.11™i-0.16"" -0.14 046 022 038 1075 -0.79"" S 0.06 609 242 2.14
Glue, Enzymes
37 Photographic or 1078 -331 024 -024 -003 007 -005 -017 -007 037 076 025 235 031 S 1.32 22 1.93 225

Cinematog. Goods

38 Miscellaneous
Chemical Products

39 Plastics and Articles

-1.11 -029 031 -021 0.03 -0.05"“ -0.03 0.06 -0.09 047 0.69 334 851™ -0.75" S 2.81%% 148 12,177 12.24™"%

556 521" 404™i 025 -001 00l -0.15 -0.16 -0.06 052 002 063 364 022 S 0.18 127 022 0.03
Thereof
‘;%gzgfbera“d““c}es J1133¢ 2073 23351 -0.39%Y 0.13%Y 0.08% -0.01 004 031% 046 001 003 643™ -1.05™ S 926™%% 092 5.04™% 414"
42 Leather A, 1165 2.15 -330™" 086 -0.05 -0.09 -0.04 -0.006 -0.59"™ 045 041 04 3.62° 050" S 0.04 1.21 0.32 0.22
Handbags, Gut Art
44 Wood, Articles Wood -15.73" 430 071 045 -0.08 -037°% 025 057% 004 041 037 044 337 041" S 179 2.94%% 12,203 1096
48 Paper, Paperboard 11.06" -139 -0.85 021 -025"'-0.10"" 049™"™ 030™" 0.06 0.57 1.3 0.94 4177 -045 S 10677 151973 2.80%% 258
o izl ook 14.82° 3.70™F -5.11%" 1.58%1 021%% 023% -0.15 -0.17 -031™ 058 004 06 523™ 070 S 0.95 0.06 0.07 0.09
Newspapers, Manusc.
56 Wadding, Felt, Ya, ) g0 151 p3g%i 001 -0.01 0002 012 004 048 006 342 292 -048 S 645™® 000001 18 1.68
Twine, Ropes
59 Impregnated, Text B . o aw . . a0
i -1043" 3.00%1 -1.75™%-0.87" 005 -0.004 -0.10 -0.05 -0.19 046 002 51 506 -0.89 S 0.12 199 282 1.73
61 Apparel Articles, 29.86 -4.67 796 1042™1 039 005 -0.86 -129 -0.50"“% 033 498 064 219 -0.12 S 1.42 12 0.96 0.65

Accessories, Crochet
62 Apparel Articles 4.42 -0.41 2.15 227% 018 -0.14 -025 0.14 0.13 0.57 0.19 1.21 239  -0.29 S 0.91 0.04 2.94%% .95
63 Textile Art Nesoi,

994 076 -1.51 -0.10 -020 0.10 -0.01 -038Y.044%% 045 778 009 3.62° -038" S 0.38 036 923753 956"
Needlecraft Sets
64 Footwear, Gaiters Etc. ) | 51 33 287%1 -004 -006 -029 -024 -0.69™" 04 008 148 417" 049™ S 1.68 1.01 0.02 0.08
And Parts Thereof
?riggg‘fjgeara“dpam 2174 397 410 -051 0002 -0.06 004 010 -033 051 002 009 138 -050 S 1.43 1.19 0.24 0.16
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Table 4: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Production-related BTB, Continue: X?)

Const. Yys Y;py  RER TPUyg TPUSs TPUjpyTPUjpy Dioiq R? BG  RR  Fpgs ECT,; Cusum Wip"'S wirVJPN wirv-vs yirPvJeN
68 Artof Stone, Plaster, 4 45 (66 026 021 -0.15%1-0.09"0.17"" 009 -017 038 004 058 10.06™ -0.74™ S 346" 081  204%s 33w
Cement, Mica
69 Ceramic Products ~ 20.81™ -8.13"** 354 052 -029"" 010 026 005 -029 045 21 005 16 -035 S 0.03 0.05 1.7 1.44
70 Glass, Glassware 21590 177 077 -1.13 048 033 034 -0.17 007 041 053 01 246 -0.13 487 021 0.48 0.47
71 Nat Pearls, Prec S175 007 075 -1317%% 023 0355 20521 .0.65% 041" 04 0.2 016 289 -047 S 293" 058 1.17 1.08
Stones, Met, Coin
72 Tron and Steel 12.63 -12.58™" 7.77 -120 -042 -027 023 006 -0.11 042 02 076 173 -0.19 S  512™% 031 0.49 0.41
73 Articles of Iron Steel  -2.97 -2.34%™ 1.02™%1 151%™ 0.07™™ 0.10°" 0.002 -0.03 006 053 003 234 494" 079" S 1.02 0.93 0.95 0.88
%‘}‘lecrgg}’er"‘“dm‘des 6.09 -1.01 136 194 0.0007 0.006 -0.48™i -0.4* 001 042 001 002 351" 036" S 131 0.14 0.004 0.08
76 Aluminum and 773 126 232 086 -0.17 010 -0.02 -034 -027™“ 036 064 241 108 013 S 280%™ 1.3 1.76 1.66
Articles Thereof
2 Lael, Cindlersy, 060 -1.67 099 -0.004 -0.14%1-0.08“™ 001 -0.06 -028™“ 028 003 089 10.84™ -0.67"" S 275" 093 2.26 2.14
Metal, Parts Thereof
83 Miscellaneous .1573 380 -1.52 -096 0007 -0.11 -025 -0.10 -0.09 021 0.2 031 142 -0.18 S 2.38 0.01 0.56 0.6
Articles of Base Metal
84 Nuclear Reactors, ) jpue 5 p7ew 0 g9™i _160%™ 0.12%" 0.04™F -0.06™ 003 021% 054 334" 265 976™ 097 S 0.97 0.09  30.64™3s 2727 s
Boilers, Machinery
85 Electric Machinery, - i o w . it . e e
‘ S5.99™ 3,551 291" W 0517 0.10™%Y 0.02 -0.07 005 00l 054 082 027 385 -039 S 111 038  6.17™%  506™"
Sound Equip, Tv Eq.
86 Railway, Tramway, |55 550 20 -1.02 041 059 031 004 020 042 146 212 223 030 S 1.33 1.77 0.62 0.95
Traffic Signal Equip
87 Vehicles, Except 418 087 -032 026 008 002 -0.02 004 017" 049 003 082 465" -048™ S 338" 414™% 194 1.67
Railway or Tramway
88 Aircraft, Spacecraft, 4 35 196 104 030 005 013™10.16™" 003 036" 046 078 117 663" 081" S 0.04 0.45 199  3.85%
Parts Thereof
90 Optic, Medic, 110 031 002 062 -008 -004 0.1 006 -002 056 339 079 101 -0.15 S 0.35 0.18 0.24 0.27
Surgical Instruments
91 Clocks, Watchesand |5 (3 5 ggmew3 77" 2 16%1 0,07 002 -049 038" "-049"" 034 19 035 468" -043 S 0.23 006 023 0.82
Parts Thereof
92Musicallnstruments, ;4 o303 sgeni (49 104" 0,121 -0.19%% 001 012" 011 047 029 571 447° -058 S 1.84 0.02 269 477
Accessories Thereof
94 Fumniture; Bedding ¢ o 533 195 086 027" 010 008 025 010 034 208 002 247 -024 S 362" 094 278" 205
Lamps Nesoi, Prefab
95 Toys, Games, Sport . i 5w o, w * as * as
: . 26.05™ 12.69%1-8.23"™%-1.46"" 0.18 -0.06 0.2 040 -0.02 031 099 019 281 -036 S 1.17 .02 339%™ 3.03"
Equip., Accessories
o iz llisans 823" 255 .1.02 0.6 006 007 -0.17%.0.14™Y -0.07 048 005 08 12.74™ 099" S 0.19 0.32 0.15 0.59
Manufactured Articles
97 Art, Collectors 10.90™ -12.39%% 7.08% -2.695™0.11™* 0.17%1 0.15 007 L.I3™ 06 083 171 544" -1.88™ S 0.06  3265% 121 1.38

Pieces and Antiques
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Table 5: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Non-production-related BTB: X"?)

Const. Yys Y;py RER TPUyg TPUjs TPU;pyTPUjpy Doy R? BG  RR  Fpgs ECT,; Cusum Wip""S wipVJPN wirv-vs wirvJey
%,zinBezzfrag“’Sp‘m”nd 532 090 2.88 -291"%" 031%™ 002 046 073" 056 046 2.3 129 821" -0.73™ S 878™%® 533 373%s )5
éi;‘;;gc}‘emxadwm 2227 <1121 12364 350 033 035 059 137 123" 041 089 062 3360 036 S 867%™ 390%m 4507w 4197w
29 Organic Chemicals ~ -12.93 -4.14 4.86™' 093 -0.02 -0.12 -0.0007 0.5 065 049 009 044 384" 0.64™ S 037  3.10%% 063 0.99
f)?oiﬁiznace“mal SLI7™ 2247 698 52771 -0.13 047 049 003 028 035 014 036 388" 048" S 041  4207m  383m 5093w
32 Tanning, Dye Ext, 565 335 508 475~ 020 020 -026 -021 032 05 042 253 251 041 S 187 153 019 005
Paint, Putty, Inks
33 Essential Oils, .

, 285 -194 106 -125 013 -0.10 048 074 063" 033 05 045 189 028 S 0.19 0.98 123 1.04
Perfumery, Cosmetic
35 Albuminoidal Subst, 1, 1o 410 261 232 011 014 025 -024 -017 039 22 036 7.04™ 060" S 0.02 0.16 0.06  0.0002
Glue, Enzymes
37 Photographic or 219.02 9.93%1 7.06™Y -0.68 029 022 024 036 004 038 175 148 4.74™ 044™ S 0.27 026  9.53"%as g 14"%as
Cinematog. Goods
i dillsesll zis s 4635™ 1872 520" 220" 0.12  0.18 -0.16 -0.19 -0.64%™ 0.5 00003 0.09 5.50™ -0.66" S 0.16 1.58 0.31 0.07
Chemical Products
%%;Lajgcsand‘*mdes 408 174  -144 008 -0.06 -0.01 0.125% 0.05 -0.003 05 012 044 372" 060" S 0.95 2.33 1.54 1.8
i%ggg?era““mdes 732 178  -195 -060 0.16 -0.02 022 044 034 046 6667 303 159 -039 S 0.09 0.15 1.69 1.86
42 Leather A, 18.88™ 7.15™1 -8.99"™ 1.66™1 -0.08 -025"* 028>Y 0.47™F 015 043 046 0.1 693" -049™ S 022 549" 329%s ) gghus
Handbags, Gut Art
44 Wood, Articles Wood -40.81"" 7.98 186 076 -021 045" 011 034 006 037 0005 282" 3.59° -050™ S 025 1.01 2.01 1.3
iifszzr’%perboard’ 15.78"  3.00 -635"“ 094 -0.009 0.18™F 0.19 -0.05 -0.12 042 039 4027 491" -058™ S 2.18 001  6.69™m 748"
o izl ook 20.14° 10477 486™™ 1525 0.12 -027% -027 -0.07 008 046 0008 136 3.88" -0.53"* S 0.57 482 149 1.78
Newspapers, Manusc.
56 Wadding, Felt, Yamn, 5 530 5 43 jog0™w_187"" 20005 030% -032 -0.69"* -142 044 007 187 926™ -063" S  S97™® 075 457" 453"
Twine, Ropes
igg;?cpsreg“ated’w‘t 0.84 -13.58 922 249 -073% 036 097 054 -009 05 024 027 158 -028 S 0.12 0.06 1.18 1.03
61 Apparel Articles, 21234 481 1198 1516™% 2043 -0.11 -0.75 -097 -034 032 526" 095 243 -0.14 S 0.7 225 0.56 0.19
Accessories, Crochet
62 Apparel Articles 034 111 489 607" 0.5 -0.19 -028 0.8 025 059 007 458" 476™ 037 S 1.83 005  543™% 661"
63 Textile Art Nesoi, 424 114  -046 -0.002 011 0.17™F -028™1.033™" 014 042 0005 078 433" -058™ S 0.07 0.001 0.53 0.39
Needlecraft Sets
64 Footwear, Gaiters Ete. s 35+ g 63 175 2084 .014 -0.13 -0004 003 -061 04 058 08 196 -036 S 0.72 0.11 0.004 0.01
And Parts Thereof
65 Headgearand Parts gy 991 744 004 005 001 025 031 003 051 0007 004 1171 088 S 2.69 2.6 0.17 0.23

Thereof
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Table 5: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Non-production-related BTB, Continue: X"?)

Const. Yys Y;py RER TPUyg TPUjs TPU;pyTPUjpy Doy R? BG  RR  Fpgs ECT, , Cusum Wir"'S wiPVJPN yTPUUS yyTPUJPN
68 ArtofStone, g gee oo 227 073 008 023" 024 0471 029 049 052 084 7.85 084 S 0.01 214 2.805% 490"
Plaster, Cement, Mica
69 Ceramic Products ~ -8.03  -1.26  -0.53 -3.00"%*0.51"%% 0.18%1 -0.30%" 0.10 035 037 063 044 907" -0.61™ S 0.72 0.002  11.73™%% 11.60™"
70 Glass, Glassware 263 076 025 0.67 -0.17% 0.0005 006 -0.13 -037 041 03 076 295 -0.77 S 0.06 048  3.77%%  295%m
71 NatPearls, Prec ) g1+ 573 gi3™=i gz~ 014 013 -024 -021 -0.12 052 0004 001 247 -048 S 012 003 0007 004
Stones, Met, Coin
72 Tron and Steel 2621 -1.84 203 -475"v0.8™Y 035 -045 004 086 043 002 0001 3.15 -047" S 0.003 147  3.56%% 2955
Zrir‘f;rstt‘g:l’s"f 471 239 352 -144  -005 -004 021 -022 0.3 045 026 011 156 -029 S 000002 043 0.009  0.001
;iecrggl‘c’era“d”‘m”es 1613 4311 339 -188"™ 010 -0.13™ -0.10 0.6 048" 046 006 554" 1127 -0.89"" S 1.13 026 1528 14,08
76 Aluminum and 479 594 -476™Y 047 004 -0.12 0.66™“0.70"% 050 043 074 105 3.60° -0.50" S 1.34 0.002 0.42 0.11
Articles Thereof
72 Meglls, Crdley, 807 037 044 022 -028"% 014 0.1 -004 003 036 138 061 407" -0.68™ S 0.68 048 2985 247
Metal, Parts Thereof
83 Miscellaneous 419 064 -1.54 11571 0.13%Y 020" -0.06 -0.12 -0.07 047 03 255 1354 085" S 1.74 0.93 1.65 0.53
Articles of Base Metal
84 Nuclear Reactors, 5 g1 3ggmew 13401 003 002 003 0008 -0.05 -006 04 025 638" 395" -049" S 089 273 1.94 138
Boilers, Machinery
85 Electric Machinery, g nges g1 030 021 -0.17%1-0.1"" 0.13%" 0.14™1 -0.06  0.56 1 12.15™ 397" 09 S 0.001 0.17 0.01 0.03
Sound Equip, Tv Eq.
86 Railway, Tramway, ;5 4¢ 1485 1022 077 032 030% 059"% 053 070% 044 178 075 446" -042" S 0.009 0.01 0.01 0.09
Traffic Signal Equip
87 Vehicles, Except w i . . . * as o as
. 361 455 370%% 1370 009 011 003 <023 028 029 146 276" 517" 042 S 0.47 003 507" 575
Railway or Tramway
88 Aircraft, Spacecraft,

237 455 305 012 -004 019 -007 -033 -0.14 034 07 118 278 -038 S 0.06 0.004 1.75 1.57
Parts Thereof
90 Optic, Medic, 131 294 2955 0965 -0.11 -0.13 -0.0004 007 003 04 004 372° 287 -024 S 2.48 0.76 0.06 0.42
Surgical Instruments
Pl Clles s, Bikihes -1.96  -124 147 083" 003 006 -008 -0.10 021 045 105 0008 923 -1.01" S 162 599™% 06 0.05
and Parts Thereof
92Musicallnstruments, ¢ o o4 15 141" 005 -0.13™Y 005 011 055" 04 015 294 1125™ 082" S 0.006 0.22 1.88  4.58™

Accessories Thereof

94 Furniture; Bedding

. -23.08 226 -0.40 -2.73"™™ 0.15 0.17 003 -0.03 0.15 0.2 0.01 0.04 3.66" -032"" S 9.85"" (.28 0.007 0.09
Lamps Nesoi, Prefab

95 Toys, Games, Sport

: . 3274 332 206 -1.17  0.008 -037%Y0.84™™ 1311 0641 045 116 124 417" 046 S 212 604" 6557 734
Equip., Accessories
o lilises lmeans, 632 -836™Y 4395 120 -020 -0.002 0.9 -001 -039 038 03 221 458" -046™ S 0.16 115 2.55 1.77
Manufactured Articles
97 Art, Collectors 65.16° -9.80 924 -4.82"% 0.9 040 010 -020 -032 045 005 167 285 053 S 0.11 0.64 0.62 0.83

Pieces and Antiques
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Table 6: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Total-export BTB: X)

Const. Yys Ypy RER TPUyg TPU}s TPU;pyTPUjpy Doy R? BG  RR  Fpgs ECT,, Cusum Wir"US wirVJPN yikvuus yTeuJeN
22 Beverages, Spirits ;509 ¢ 99" 559t 055 024 009 -0.05 009 008 047 0002 097 335 040 S  445™% 072 3.09%% 193
and Vinegar
28 Inorg Chem, 23.16™ -5.81"% 049  -0.39 04" 025"%Y _0.08 -0.25%%-046™% 038 032 073 7.62™ -046™ S 0.004 1.05 3205  3.18%%
Radioact Compd
29 Organic Chemicals ~ -5.47  -1.69 2.82% 0.03 0.16™“ 010 -0.16 -0.06 003 05 034 00002 243 -039 S 009 1033"%» 07 1.34
li‘r)ozﬁi?;‘ace“mal 2117 888" -0.87 3461 -023%1 038" 024 -0.007 -009 035 011 045 26 029 S 047 004 185 279"
32 Tanning, Dye Ext, o oo e o

. 534 -801°Y 840 -0.59 0008 -0.19 004 030 0.2 057 124 004 435" 030 S 2.58  8.50™" 2.09 23

Paint, Putty, Inks
33 Essential Oils, 0.58  2.02%F -1.30"™¥ 0.44%F -0.04 -0.075“ 003 003 017 052 037 046 286 -0.75° S 2.54 1.22 0.46 0.02
Perfumery, Cosmetic
35 Albuminoidal Subst, ) ;44 007 023 001 004 -0.1% -0.16" -0.14 046 025 025 1026™ -0.76™ S 0.04 559" 23] 2.17
Glue, Enzymes
37 Photographic or 991 -1.76 -1.06 -0.13 0010 0.14% -020 -0.36™" -0.14 039 002 03 284 -033 S 308 091 2.46 2.67
Cinematog. Goods
10 izl rmsus 003 -048 026 -022 004 -0.04Y -0.04 005 -0.11 048 0.15 328 8.63™ 077 S 2.3 149 123758 12,57 %as
Chemical Products
%i;fj;‘csan“mdes 554 465" 3465 020 -003 0002 -0.10 -0.13 -0.05 053 00l 066 302 -022 S 0.001 0.89 0.42 0.17
i%ggg?era“d““c}es 1075 1020 1671043757 0,135 0,097 20009 0.04 024™F 046 012 009 7257 095 S 694™%m 075 409"  318%m
42 Leather Art, . s . wn ww vy - . ok
Handbags, Gut Art 11775 4781 -5.59"%Y 1.04™1 008 -0.15 008 014 -029% 049 001 012 530™ -0.57 S 0.19 0.42 1.62 115
‘\‘V“O\;’;"d’A”‘Cles J16.01 4345 072 043 -0.09 -037"Y 025 0571 004 041 04 036 336" 041" S 178 3.025% 12.0353 1076
48 Paper, Paperboard, 11.66"  -1.44 4 71 95 o P i 1 a1 4 1 s g 77 s o T4t 254
Articloe 66" 1. 2094 021 -0.2571-0.09%% 0.50™% 0301 005 057 135 088 4. 043 S 1057 77 7 5
2 Pttt Eipo 11,037 4.997%F 25,61 1 4951021 02" 0,185 -0.175% -0.25%Y 0.6 005 034 556™ -0.76" S 1.08 0.01 0.15 0.1
Newspapers, Manusc.
56 Wadding, Felt, Yam, 3 7c 309 g5 108™i 001 -007 00007 011 -0.03 048 009 234 277 -043 S 0.06 0.45 1.15 1.11
Twine, Ropes
gzggcpsreg“ated’ Text 7898 2.64™1 109" 09" ™ 002 0003 -0.06 -005 -0.19 047 13 358 525" 088" S 0.01 0.42 031 0.03
61 Apparel Articles, 3002 -4.03 843 115471 035 010 -085 -128 -045"% 03 429" 214 235 012 S 118 1.77 1.01 0.65
Accessories, Crochet
62 Apparel Articles 663 081 514 408™Y 021 -0.17 -029 0.9 024 062 0.3 591" 370° 027 S 0.79 077  351%% 3655
63 Textile Art Nesoi, 538 040 -141 0.0 -0.09 0.17% -0.10 -0.41"5"-042"%* 042 3.07° 001 418" -039" S 022 0.34 791758 811"
Needlecraft Sets
64 Footwear, Gaiters wes o b i
Bro. And bars Therop 1803 <037 -0.03 296" -0.02 009 026 015 -0.60" 04 00002 083 428 -0.52 S 1.6 0.97 0.27 0.46
65 Headgear and Parts w

432 347 -466%% -0.16 004 00007 -0.03 0006 -026 052 067 008 247 065 S 0.16 1.9 0.16 0.13

Thereof
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Table 6: The Nonlinear ARDL Model Estimation Results (Normalized Long-Run Coefficient for Total-export BTB, Continue: X)
Const. Yys Y,py RER TPUyg TPU}s TPU;pyTPUjpy Doy R? BG  RR  Fpgs ECT,; Cusum Wir" 'S wirVJPN wirvvs yTPuJeN

68 Art of Stone,

. -1.53 0.23 0.11 028 -0.17"%1 -0.08™" 0.16™Y 0.06 -0.24>" 0.37 0.33 035 10.68™ -0.75"" S 5.85™ s 0.5 6.04™% 6,031
Plaster, Cement, Mica

69 Ceramic Products ~ 19.42™ -7.10™% 293 055 -0.17 -0.08 0.11 002 -027 044 187 04 192 -048 S 0.01 027 1.08 0.73

70 Glass, Glassware ~ -17.65 3.09 003 -0.88 026 0.9 -0.19 -0.11 006 038 027 035 207 -0.17 S  301°* 005 0.28 025

71 Nat Pearls, Prec 342 -1.04 055 -1.57%Y 0175 02971 2038710524049 04 106 028 826™ -061"" S 2.1 0.25 2.51 227
Stones, Met, Coin

72 Tron and Steel 13.80 -13.74%" 8625 -120 -049 -029 042 020 -0.12 042 11 116 192 -019 S  537%% 018 0.82 0.72
gfegr“de”flmnor 027 2.567%Y 0.66 -1.52"% 0.03 007 -0.002 -0.04 004 056 041 229 597" 0.89™ S 0.86 1.09  2.89%s 242
%iecrg(‘:?era“d’*mdes 611  -1.02 133 1.90™' 0.004 0006 -0.48™1-045™" 001 042 003 0004 353" 036 S 1.4 0.14 0.001 0.1

76 Aluminum and 749 130 230 083 -0.15 008 0009 -028 -026™“ 037 128 222 112 -014 S 293  [.11 1.73 1.65

Articles Thereof

2 1oah, Cnitery, 20.05 -146 091 -0.04 -0.16™ 0.09* 003 -0.05 -020 028 004 148 10.98™" -0.67™ S 2.36 0.84 276 2.9
Metal, Parts Thereof

83 Miscellaneous 21398 356 -123  -049 -0.01 -0.09 -022 -0.12 -009 021 023 008 15 -020 S 242 0.05 0.35 0.41

Articles of Base Metal

84 Nuclear Reactors, | 35 3 yeeew | ggmi 144w 0.08™» 002 -0.06% 0004 007 052 038 269 547 060" S 0.07 007  7.06™%% 677
Boilers, Machinery

85 Electric Machinery, g ggee 5 pmi 5 7 g4g™> 007 003 -001 010 -0.001 063 005 146 357 047 S 0.35 0.08  7.60"%® 646"
Sound Equip, Tv Eq.

86 Railway, Tramway, 1, 54 550 _sg7w 070 017 048 028 -0.13 009 041 106 4* 455" 048" S 1.38 1.04  6.80" 826%™
Traffic Signal Equip

87 Vehicles, Except 326 100 067 036 006 004 -0.003 002 014 05 0005 091 5627 -059 S 189  41™® 052 0.29

Railway or Tramway

88 Aircraft, Spaceeraft, 3, 196 103 032 005 0.3 016 002 035 044 028 082 642 -078"" S 0.03 0.48 206  3.845%

Parts Thereof

90 Optic, Medic,
Surgical Instruments
91 Clocks, Watches

2.73 -2.97  3.11%" 0.89™1 -0.009 -0.007 0.01 0.03 0.01 0.59 1.13 2.25 293  -0.23 S 3.25% 0.04 0.02 0.13

733 -1158™Y 976" 084  -0.03 -0.11%Y -022% -0.06 003 046 142 0001 472" -055° S 2.06 0.16 143 3.575

and Parts Thereof
92MusicalInstruments, |5 gy 3 5gei 51 098™1 -0 11" 1018 001 0.12% 015 046 033 476" 428" -061 S 1.58 003  281%% 517w
Accessories Thereof
94 Furniture; Bedding . i - as « as

: 287 204 214 -1.09%Y 0.6 -0.02 019 037 019 03 227 065 262 027 S 0.02 08 422" 287"
Lamps Nesoi, Prefab
95 Toys, Games, Sport s g 1 4si 786" 128 018 -0.08 013 043 003 032 134 049 275 -035 S 139 114 361%% 3345w
Equip., Accessories
o lilizes lmeaus 928 181% 030 -007 002 004 -005 -008 -0.09 049 125 341" 13.94™ -L.02™ S 0.88 0.45 0.54 0.95

Manufactured Articles
97 Art, Collectors'
Pieces and Antiques
Notes: **#*, ** and * show the significance at the 1%, 5% and 10% respectively. w and i indicate that related independent variable “worsens” and “improves” bilateral trade balances of the USA with Japan
for the related goods. BG: Breusch-Godfrey Serial Correlation LM test and its critical value at 1%, 5% and 10% level is 6.63, 3.84 and 2.71. Wy, and W, are short-run and long-run Wald test, respectively.
as; Denotes asymmetry. RR; Ramsey-RESET model misspecification test, Fpgg ; F' cointegration test of Pesaran, Shin and Smith (2001), ECT;_4; Error correction term. S; Stable.

18.89™ -11.277™ 403" -3.14™™ 0.12 0.16%" 0.17 0.11 076 053 7.13™ 159 289 -1.05 S 4,457 0.72 3.09% 1.93
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Table 7: Total Numbers of Improvement and Worsening Impacts on BTBs and Industry Codes

Yus Yien RERygpn-usp TPUys TPUjs TPUjpy TPUjpy Dcovia
XP XX XP X" X XP X" X XP X" X XP X" X XP X" X XP X" X XPX"wX
Worsen 6 4 5 5 9 6 6 7 7 6 4 4 7 10 10 3.7 2 6 2 6 8§ 1 7
Improve 6 6 9 6 5 4 8 9 6 5 2 5 7 6 7 5 2 6 3 8 3 5 6 1

BTB: Bilateral Trade Balance. XP: Production-related BTB (based on the US domestic goods). X™P: Non-production-

related BTB (based on the US re-exported goods). X: Total-export BTB (based on the US total export). RER denotes
depreciation in USD.

Table 8: Industry Codes

Yys Yoy RER TPUys TPU} TPUjpy TPU}, Covid
XP XX || XP|X™|X |[|[XP|X"P|X ||XP|X"P|X ||XP[X"P|X [[XP|X"P|X ||XP|X"?P|X ||X?|X"P|X
30; |28;
37; 4. 33 28
28: 4233311 4o, | 225 140460 1 oo, 281 440 |38 39; 28: 28: | | 42: 28;
28; | [ 33; | 48; | 42; 38; | 59; 40; || 38 42; 42;
39; | 38 59; 49; | 69; 49; (42; ]| 48; 35; 35;| | 49;
32;1142;| 49; | 49; 56; |62, 49, | | 44, 65; 49,
73; 1| 68; 73; 73; | 72; 68; | 44; || 68; 48;|(63;| 56; |49;||61;| 38
Worsens 73;1149; | 56; | 59; 69; | 71; 715 | 48; 76; 63;
84; | 84; 84 84;| 83 74; | 48; || 88 68 ||74;| 63 |63;]|63;
84;[[59;]| 65; |85 72; | 73; 84 || 68 85; 64;
91; | 96 85 85 82; |68 91 71 64
91 || 85| 76; | 86 74; | 84; 82 86; 68;
97 97 97 85; | 82; 96 74; | | 82;
86 94 | 85 92 95 71
87 92; 191 91
95 |92
» 3 35 40; 40 22;
33030 i | 3% 2s; Sl a 133 s | || 40| B faor| 35| |3 28, a0 | 2%
49; | 37, 40, 22; || 49; 42, 56; 49; | [ 44; | 42; | 44; 29;
? 7|44 71 29; ? 49; 71 [48; L1485 73; 71635 (] 74 . ? ? ? 7| 84; ?
Improves 59; 1 42: 40 | 1735 ] 3a0 140 [ 61 | el [49 | [ esi | 82 | 6si [ sa | 635|770 || gar| 63 [ 7105 ] [48: | 653 ] 48: | | oo | 74: | 40
85; | 49; 71 | 84; > | 84; || 64 7| 64; > 85 ’ 69; ? 69 [74;]|92 | 68; | 92 > | 86;
59; 84; 83; 82; 82; || 88; 73; 1 91; 88;
92; | 74; 85, 91; 96 91 || 74; 87, 74; 9 9 | |96 83; 86: | | 96 84; 76; 97 92;
9 | 86 197 91 7192 | 86 g 91 85; 95
92; 9 91; 97 88 95
96 92

Before examining the impacts of independent variables on different forms of US BTBs with
Japan, we re-explain the definitions of the abbreviations used in Tables 4-5-6-7-8 and the
paragraphs below for easy reading. X?: production-related BTB (based on US domestic
goods), X™ : non-production-related BTB (based on US re-exported goods), and X: total-
export BTB (based on US total export). Test results in the tables above clearly reveal that a
bilateral trade model of the USA with Japan should be constructed and analyzed on the
proposed forms of bilateral trade balances (BTBs) separately rather than a traditional BTB,
constructed on total export/total import. Because the impacts of independent variables on
production-related BTB (XP), non-production-related BTB (X™), and total-export BTB
(X) are entirely different. For example, while a rise in Japan’s TPU index (TPU ;;, N) worsens
the US production-related BTB for 6 industries, the same rise worsens the US non-
production-related BTB only for 2 industries. This means that the worsening impact of
Japan’s increasing trade policy uncertainty is less on the non-production-related BTB than
on the production-related BTB. This may be interpreted to mean that Japanese consumers,
under rising uncertainty in Japan, purchase (import) more re-exported goods (X™P) from the
USA than domestic goods (XP) produced/processed within the USA. This may be due to the
fact that the USA imports from abroad for consumption purposes but cannot consume and

re-exports to Japan at below world prices.
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However, while a fall in Japan’s TPU index (TPU,py) worsens the production-related BTB
only for 3 industries, the same fall worsens the non-production-related BTB for 7
industries. This can also be interpreted to mean that Japanese consumers, under falling
uncertainty in Japan, purchase (import) fewer re-exported goods (X™) than US domestic
goods (XP). This may stem from the markups on imported goods (due to
potential duties, taxes, and storage costs), and, thereby, fewer US re-exports to Japan. Hence,
we may conclude that Japanese consumers, under falling uncertainty in Japan, are more

sensitive to US exported goods (X™) than domestic goods (XP).

On the other hand, rises and falls in total in the US TPU index have more impacts on X? and
X™ than the impacts of rises and falls of Japan’s TPU index. This may stem from the fact
that the US economy is much larger than Japan’s; thereby, US imports from Japan are more
than Japan’s imports from the USA. Therefore, changes in trade policy uncertainty in the
USA play a more determining role than changes in Japan on bilateral trade volumes between
two countries. This result can also be explained from the Japanese consumers’ side only since
Hofstede et al. (1980) states that the Japanese are one of the highest uncertainty avoidance
people.

Furthermore, Japanese consumers purchase (import) fewer re-exported goods (X™?) from the
USA than US domestic goods (X?) when their income rises (9 and 5). Regarding the impact
of the exchange rate, the improvement impact of real depreciated USD on XP and X™ is
more than its worsening impact. Japanese consumers with stronger YEN purchase (import)
slightly more US re-exported goods (X™?) than US domestic product goods (X?). Lastly, test
results in the tables above indicate that the worsening impact of the COVID-19 pandemic on
US domestic product goods (X?) is much higher than on re-exported goods (X™?). This can
be interpreted to mean that the COVID-19 pandemic negatively affects US domestic goods
more than re-exported goods. If we relied only on traditional trade balance (X), we would not
see that the COVID-19 pandemic improved production-related BTB for 5 industries and

non-production-related BTB for 6 industries.

Additionally, Table 8 reports the bilateral trade balances based on industries (with their
codes) and how they are affected (improved or worsened) by changes in both countries'
exchange rates, incomes, and trade policy uncertainty indexes. For instance, a rise in Japan’s
TPU index (TPU}%y) improves the non-production-related BTBs (X"P) of the industries in

the shaded cell. Additionally, we determined cumulative short-run asymmetric effects of
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TPUvys in industries 22, 38, 40, 48, 56, 68, 70, 71, 72, 76, 82, 87, 94, and for TPU,py in
industries 29, 32, 33, 35, 44, 48, 87, 97 in the production-related bilateral trade balance
between US and Japan based on short-run Wald test, which depends on cumulative
asymmetries. However, there are asymmetric effects of TPUys in industries 22, 28, 56, 94
and TPU,py in industries 22, 28, 29, 30, 42, 49, 91, and 95 in non-production related bilateral
trade balance of US between Japan in the short run analysis. While the asymmetric effects
are greater in the production-related bilateral trade balance, it is observed that the asymmetric

effects significantly decrease in the non-production-related bilateral trade balance

Regarding the expected and estimated signs of the obtained coefficients, while we expected
Yys to have significantly negative signs for X and X™ for all industries, we found
significantly positive signs for 11 industries as 30, 33, 37, 42, 59, 74, 85, 86, 92, and 96.
Similarly, while we expected the sign of Y;py to be positive, we found negative signs for 10
industries 33, 37, 48, 56, 59, 65, 76, 85, 86, and 87. Finally, we expected RER to be positive
for all industries; however, we found negative signs for 13 industries as 22, 38, 40, 56,59,
69,72, 73, 74,84, 85, 94, and 97. While we had no expectations for the signs of TPUs,
TPUys, TPUjpy, TPU}py and Covid, we found both positive and negative signs for different

industries.

5- Conclusion

This study’s main aim is to reveal the need to analyze bilateral trade balance (BTB) models
with new forms of BTBs for two reasons. The first reason is that the traditional form of BTB,
based on a total export/total import ratio, assumes that countries export only their domestic
goods produced within their countries (denotes domestic export). However, countries also
export some goods already imported from other countries (denotes re-export). Therefore, we
should redefine and reformulate new forms of BTBs constructed on domestic goods and re-
exported goods separately to achieve more accurate results. In this context, we, for the first
time, attempted to reformulate two new forms of BTBs as the production-related BTB
and non-production-related BTB. The second reason is that the economic impacts of these
two new forms of BTBs will be in different magnitudes because, while the production-
related BTB undergoes a value-added process in a country (domestic export), the non-
production-related BTB doesn’t (re-exported). Therefore, the methodology proposed in this

study will enable policymakers to examine bilateral trade balances of countries based on
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economic impact contents. Hence, the USA seems to be a unique sample country requiring
this methodological analysis since the country re-exports to Japan and collects its export data
separately, as domestic export and re-export. Although many countries re-export, they
cannot/do not collect such data separately. The main empirical finding supports the need to
redefine/reformulate US BTBs since the impacts of income, real exchange rate, trade policy
uncertainty, and the COVID-19 pandemic on these two new forms of BTBs are entirely
different. We strongly believe that the future new forms of BTBs, defined on the basis of
different related macroeconomic variables, will enable policymakers to implement more
sustainable and manageable trade policies at a lower cost. Today, hundreds of countries have
been experiencing large trade deficits. However, with the methodology proposed in this
study, these countries will, to some degree, be able to identify what kind of deficits they have,
rather than knowing their trade deficit volumes only as single values. What it means for these
countries is that a trade deficit in domestic goods will be economically more crucial than a

trade deficit in re-exported goods.

Appendix:

1. The technical construction of the TPU index:

The TPU index’, as a news-based index, is constructed on the frequency of articles on leading
USS and Japanese’ newspapers. It counts some terms which may reflect the uncertainties in
trade policies such as import tariffs, import duty, import barrier, government subsidies,
government subsidy, WTO, World Trade Organization, trade treaty, trade agreement, trade
policy, trade act, Doha round, Uruguay round, GATT, dumping, Federal Reserve,
legislation, and White House. The construction of this index can be presented in the following

summary steps and formulas (Baker et al. 2016; Cizmesija et al. 2017; Davis et al. 2019):

1. Counting the (aforementioned) words and get the series of scaled TPU frequency
(X;¢) for a newspaper i = 1,2, ..., N in month t. N is a number of newspapers.
il. Calculating the times-series variance (o;) of X;; for the interval from the first to the

last year for each newspaper.

5 For further detailed information, visit https://www.policyuncertainty.com/methodology.html

% The USA Today, Miami Herald, Chicago Tribune, Washington Post, Los Angeles Times, Boston Globe, San
Francisco Chronicle, Dallas Morning News, New York Times, and Wall Street.

7 Yomiuri, Asahi, Mainichi and Nikkei.
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iil. Getting the relative frequencies with Y;; = % and dividing them by the number of
i

newspapers (N) to get the averages Z; = % N Y.
v. Finally, calculating the mean (M) of Z; in the interval, multiply Z; by (100/M) for
all t as (TPU, = % * 100) and get the normalized TPU time-series index.

2. Correlation Matrix

Probability COVID-19 TPUuys TPU,pn
COVID-19 1
TPUus 0.104 1
(0.110)
TPUjpn -0.069 0.612 1
(0.290 (0.000)

As can be seen from this table, there is a positive but statistically insignificant relationship
between Covid 19 and trade policy uncertainty in the US and a negative, weak, and
statistically insignificant relationship between Covid 19 and trade policy uncertainty in
Japan. Therefore, there is no "highly impactful" relationship between Covid 19 and TPU that

could cause multicollinearity problems.
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