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1 Introduction

* Two phenomena
* One Is Exchange Rate Adjustment Puzzle

* The other I1s Krugman's "45-degree rule”
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Two phenomena: Exchange Rate Adjustment Puzzle

trade balance and REER index of US (1979-2017)
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Two phenomena: 45-degree rule
Krugman: growth ratio VS income elasticity ratio
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Question?

* |s there any impact of income elasticity difference on exchange
rate elasticity?
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2 literature review

¢ 2.1 Two common understandings

* 2.2 Four points needed further research
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2.1 Two common understandings

* First, exchange rate and income both are import factor for trade

* ---(krugman, 1989; Marquez, 1990: Hooper et al, 1998; Yao et al.,
2010 ; Alello et al.2014)

* Second, Income may play more import than exchange rate, especially
IN long run

* ---Harry Johnson(1958) and Houthakker and Magee(1969) the
direction of a country's trade condition (surplus or deficit) mainly
depends on income elasticity of this country's import and export.

IWEP



Institute of World Economics and Politics(IWEP)
Chinese Academy of Social Sciences(CASS)

BETH| =mnenen wrewxsmamss
M}%l

2.2 Four points

* First, researches does not consider the impact of income and
exchange rate together

* ---ML-condition related papers often set income as control variable

* (Obstfeld and Rogoft, 2001; Devereus and Engel, 2003; Liu et
al.2007:Goldberg and Campa, 2010)

* ---45-degree rule related papers assume that equilibrium exchange rate
does not change in long run (krugman, 1989; Caporale ,1999)

IWEP



l

Institute of World Economics and Politics(IWEP)
Chinese Academy of Social Sciences(CASS)

%% PEHANSE HRERSBATRAH
|

2.2 Four points

* Second, related research use aggregate trade data, which can not
catch a country’s trade structure changes In

* ---trade partners

* ---products structure
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2.2 Four points

* Third, the link between income elasticity and growth rate is
gradually weakening for the convergence growth rates of major

developed economies

* ---Alello (2014)’s estimations show that, from 1990 to 2012, the
relative growth ratio of United States, Britain and Japan were
between 0.6 and 0.9, while the income elasticity ratios of these
three countries were 0.61, 1.43 and 2.03 respectively
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2.2 Four points

* Forth, Krugman deduce 45-degree rule by following assumption:

* high labor growth rate leads to more new products for export,
and then higher GDP growth rate and higher export income
elasticity for a small-open country

e But If fact

* ---high growth rate does not mean more new product
* ---economic stage or scale may be more explainable
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What will we do?

* First, this paper will modify the 45-degree rule with economic
stage/scale In industry-level bilateral trade

* Second, this paper will examine the relationship of iIncome
elasticity and exchange rate elasticity
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3 Theoretical Deduction and Research Hypothesis

* hypothesis 1. modified 45 degree rule

* hypothesis 2: iIncome elasticity condition
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3 Theoretical Deduction and Research Hypothesis

* According to Goldstein and Khan (1985) and Bahmani-Oskooee and Coswami (2004)

* the import and export demand equation of one country's bilateral trade can be written as:
* export demand equation: X =X(R,Y")

* import demand equation: M = M(R,Y)

* And then written into C-D function form,
¢ X = yoR%1y*F1
e M = leQZYﬁZ

* The logarithm form of above equation is,
*InX=y,+a;InR+pB;InY" + ¢,
* InM=y;+a,InR+ [, InY + &
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* We subtract above two formula to gain trade balance equation,

¢ lnX_lnM =ln(X/M) =y0 _)/1 +(Cll—az)lnR+ﬁ11nY*—ﬁ21nY+€O -
€1

* rewritten as follows:
d ln(X/M) — ]/2 — anR +ﬁ1 lnY* _'82 lnY + 82

« We further assume as Krugman (1989) does, that is In(%/,,) = 0;
* thenwe have: 8 = (f;InY*— [, InY)InR

* hypothesis 1: ﬁl/ﬁ2 =InY/ _. (modified 45-degree rule)
IWEP
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hypothesis 7

+ Case 1. When By InY* — foInY > 0; thatis P/, > ™Y/, . then

we have 8 > 0, that is exchange rate elasticity is negative, which
means that depreciation can improve the trade deficit;

+ Case 2. When By InY* — foInY < 0; thatis P/, <MY/, . then

we have 8 < 0, that is exchange rate elasticity is positive, which
means that appreciation can improve trade deficit;

* hypothesis 2: when the ratio of income elasticity is less than the ratio
of Income, currency appreciation can improve trade deficit. (income
elasticity condition )
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4 Model Setting and Sample Situation

* 4.1 Model Setting and Variable Selection

* 4.2 Sample Country Selection and Data Sources

IWEP
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4 Model Setting and Sample Situation

* 4.1 Model Setting and Variable Selection

* According to derivation process, this paper uses the logarithmic

form of bilateral trade balance equation, and regression equation
IS set to:

*Intrade; =y — 0 InR; + B, In gdp_f; — B, In gdp_usa + ¢
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 Table 1 Variables and Data Sources

Variable Definition Data source

Explained
variable

Explanatory
variable

Controlled
variable




Institute of World Economics and Politics(IWEP)
Chinese Academy of Social Sciences(CASS)

BETH| =mnenen wrewxsmamss
M}%l

4.2 Sample Country Selection and Data Sources

* first, this country should be account considerable proportion in
total foreign trade of United States;

* second, this paper tries to cover countries at different
development stages, in order to examine the impact of economic
development on income elasticity and exchange rate elasticity.
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4.2 Sample Country Selection and Data Sources

* Sample countries

* Brazil, Canada, China, France, Germany, Japan, Korea, Mexico and
United Kingdom are selected as sample countries;

e data

* using sub-industry import and export data according to SITC
(Standard International Trade Classification) 2 digit classification
from 1996 to 2017
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5 Empirical test based on United States

* 5.1 Inspection of the 45-degree rule
* 5.2 Veritying Hypothesis 2

* 5.3 Endogenous Problem

IWEP
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5.1 Inspection of the 45-degree rule

* Table 2 Income Elasticity for United States with Its Trading Partners

Brazil Canada France Germany Mexico

VARIABLES

Ingdp_f

Ingdp_usa

Constant

Observations
R-squared
Number of

industr
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5.1 Inspection of the 45-degree rule

45-degree rule
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5.2 Veritying Hypothesis 2

* Table 4 Income and Exchange rate Elasticity of United Stated and Sample Countries

Brazil Canada France Germany Mexico

VARIABLES

Ingdp_f

Ingdp_usa

Innoex

Constant

Observations
R-squared
Number of

industr
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Table 6 verifying Hypothesis 2

income
elasticity of
exports

income
elasticity of
imports

ratio of
income
elasticity

ratio if
income

location to
45-degree
line

deduced

exchange
rate

elasticity

regression
result

Brazil

Canada

China

France

Germany

Japan

Korea

Mexico

United
Kingdom
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5.3 Endogenous Problem

* In National Income Accounting System, net exports are an
Important part of national income

* Exchange Rate Determination Theory, trade deficit will reduce
foreign exchange supply and increase foreign exchange demand,
so that exchange rate of local currency will fall

* Two Instrument variables:
* M2 ratio and lag term

IWEP
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5.3 Endogenous Problem

* Table 7 Income and Exchange rate Elasticity (ratio of M2 as instrument
variable)

Brazil Canada France Germany Mexico

VARIABLES

Ingdp_f

Ingdp usa

Inm2ratio

Constant

Observations
R-squared
Number of

industr
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5.3 Endogenous Problem
* Table 8 Income and Exchange rate Elasticity( lag term as instrument variable)

Brazil Canada France Germany Mexico

VARIABLES

Ingdp_f

Ingdp_usa

Innoex

Constant

Observations
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6 Explaining the Difference of income elasticity

* A necessity product mainly has low income elasticity, and a luxury
product often has high income elasticity

* The Income elasticity of US exports Is less than that of imports,
Indicating that US export commodities are relatively more
essential goods.

* |s that true? And why?

IWEP
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6 Explaining from the Perspective of Trade Structure

* We further examine the income elasticity and exchange rate
elasticity of different industry in HS 2-digit classification

* Cereals/ Raw hide and leather/ Wool and Animal Fine Hair
* Inorganic chemicals/ Vehicles and accessories/ Optics and

photography

IWEP
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* Table 7 Income and Exchange rate Elasticity of different industry

Cereals

Cereals

Raw hide and
leather

Raw hide
and leather

Wool and
Animal Fine
Hair

Wool and
Animal Fine
Hair

VARIABLES

Ingdp_f

Ingdp_usa

Inreex

Constant

Observation
S

R-squared
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 Continued Table 7

Inorganic Inorganic Vehicles and | Vehicles and | Optics and | Optics and
chemicals chemicals accessories accessories | photography

VARIABLES

Ingdp _f

Ingdp_usa

Inreex

Constant

Observations
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Further consideration

* On one hand, large-scale manufacturing and high-tech
enterprises of United States have chosen to relocate to other
countries, So export income elasticity of US Is relatively low.

* On the other hand, the advanced financial markets provide
sufficient liquidity so that leads to greater import income elasticity.
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[/ Conclusion

* First, the ratio of iIncome elasticity Is positively related to the ratio
of Income In bilateral trade

* Second, when income elasticity ratio Is greater than the ratio of
INncome, currency depreciation can improve balance of payments;
otherwise, currency appreciation can handle this work.
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