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@ The trade literature has looked at the effect of lower trade costs on
volatility (both macro and micro) in a variety of ways.

o Differing conclusions on whether trade liberalization increases or
decreases volatility:

o Increases: sectoral specialization making an economy more
vulnerable to global sectoral shocks.

o Decreases: diversification in demand/supply to other countries
making an economy less vulnerable to country-wide shocks.

@ Build a model and take it to the data to investigate these two
seemingly counteracting effects.

o Consider heterogeneity in these effects across countries.
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Introduction

@ Investigate this simple question using an EK model with
intermediate goods and sector-wide and country-wide shocks:

o Analytically solve simplified versions of the model for intuition on
effect of domestic and foreign shocks to GDP volatility.

o Calibrate using trade, output, trade costs data at country-sector-time
level and solve the model numerically.

o Solve model under counterfactual scenarios to find the effect of
different shocks and trade liberalization

@ GDP volatility depends on weighted productivity shocks of all
countries by size in simplified model.

@ Dampening due to diversification more important than amplification
due to sectoral specialization in most countries.
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Related Literature

e EK model: Eaton and Kortum (2002); Alvarez and Lucas (2006)
o Eearly stylized theory: Newbery and Stiglitz (1984)

e Empirical studies: Easterly, Islam, and Stiglitz (2001); Kose,
Prasad, and Terrones (2003); di Giovanni and Levchenko (2009);
Haddad, Lim, and Suborowski (2010); Bejan (2006)

@ More micro approaches: Buch, Dopke, and Strotmann (2006);
Burgess and Donaldson (2012); Allen and Atkin (2015)

e Analysis of specific channels: Wacziarg and Wallack (2004);
Backus, Kehoe, and Kydland (1992); Koren and Tenreyro (2007)
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e N countries, J sectors, infinite time horizon (no intertemporal
trading or capital), continuum of intermediate goods w”.

@ By sector, firms produce composite good as a CES aggregation of
intermediate goods— each with technology:

Xt () = Ao zo(6) e ()P M (W)=

e Time-invariant idiosyncratic shock z,(w/) ~ Fréchet(T7, 0).

e Country endowed with labor L, = Zle U, L, = fol It (W) du,
and must allocate to sectors ex-ante.

e Final good either consumed or produces intermediate good:
Qnt - nt + ZJ 1f0 nt dWJ

o If 1 unit of good w’ leaves n to m at time t, KT/,..,,,,t reaches.
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Model: Comparing to EK

Solving the model gives the (somewhat) familiar resuts:
] j i : il p1—pBi
o Pl, ~ Fréchet(®,,0), &, o SV T4 (M)
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@ Trade share ﬂ{,mt =

Compare to vanilla EK model:
o P, ~ Fréchet(®,,0), &, = SN T, (cndom) ™’

m=1
Tin(Cmm) ~°

@ T = —4t
M Ti(ekdn) =0
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Intuition: Autarky vs. Costless Trade

Model is then solved analytically and log-linearized for the two extreme
cases of autarky and costless trade in a 1-sector model (back to EK), and
output-shocks relationship is determined.

Defining the productivity shock variable Z,; = Tn(L,,tA},{B)fBG, get that:

s\/nCtE = @an

N N
~ 1 ~
Yn?E = @ Z ’ythmt, Where Z Ymt = 1
m=1 m=1

Weights v depend on the size of the trading partner, but clearly volatility
with trade depends less on domestic shocks but now also depends on
foreign shocks.
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Data and Calibration

@ Full model is solved numerically after a lengthy calibration exercise.

@ Economy-wide parameters obtained from literature (comparative
advantage parameter 6 from EK, elasticity from Broda and
Weinstein (2006))

@ Obtain values of trading costs k, productivity processes Z, value
added & and aggregation parameters.

@ Sample of 24 “core” countries and aggregated "rest of world”, and
24 sectors over time period 1972-2007.

@ Data on gross output, value added, expenditure shares, and prices by
year-sector-country from a variety of sources (WB, EU, UN, PWT,
IMF).
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Counterfactual Analysis

Back out the productivity shocks, decompose as: Zf;t = )\J; + tnt + ef,t,
with:

@ Global sector factor X = N1 leyzl Z,

@ Country-specific factor i, = J~! le(zf;t — )

@ ldiosyncratic factor €{,t = Zj,t - :\Jt — [int
Different factors of the shocks can be turned off— in this case, global

sectoral shocks are switched off to determine the response to only
country-specific factors via diversification.
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Results

Table 1: Baseline and counterfactual change in volatility (measured as variance) under free
trade. Baseline calibration with 6 =

JR— Changes i average aatit dus o measured
Volatility Vulaulwly Volatity sbeent Volatility change  Volatility change  Volatility change
Bonchmatk  apsontsectoal i 1 sactoralshocks ngen - due
o e " vadobamors 219728 " [WRGTIIT o dhioton  aversication
@ 3) (@) 5) 6) Y]
Austaia oo 000081 00000 700080 Son o KT
Austia o000z 000020 000037 000033 arsn as% 0%
Belgium and Luxembourg  0.00035 0.00019 0.00465 0.00426 924% 4.8% -87.5%
Canada ooots 000014 000040 000037 0% az s12%
china o031 o00se1  0006% 000se2 2% o 21%
Colombia oo0tt3 000089 000108 000084 2% 13% 9%
Denmark 000031 000013 000049 000032 a5 s a10%
Finland 000038 0000M4 000046 000045 “163% 2% 2%
France oozz ooz 000028 000014 5% o %
Gormany oowzs 000014 000029 o000te 3% 0% 1%
Greece 0.00032 0.00023 0.00028 0.00022 13.9% 10.4% 3.5%
ndia oowe7 o000z 000189 000150 a5 29% a2
reland o078 00005 00890 ooests 8% o8% o96%
Haly oo0t7 000009 00001 000010 124% 1o5% 1%
Japan 0.00027 0.00011 0.00025 0.00011 82% 74% 0.8%
Mexico oooes 000076 000188 000202 a3 s o76%
Netherands ooo21 ooz 000239 000260 % 2% “1035%
Norway 0.00055 0.00046 0.01116 0.01078 -95.1% 27% -92.4%
Portugal 0.00115 0.00082 0.00193 0.00170 403% 5.4% -45.6%
Row oootes 000173 000163 000173 os% os% 2%
South Korea 0.00094 0.00069 0.00097 0.00072 -3.3% 0.9% 24%
Spain oooots o000t 000017 000016 o3 1w 4%
Sweden 000020 000020 00003 000029 a2 21% 6%
United Kingdom 0.00020 0.00016 0.00020 0.00018 0.4% 92% -8.8%
United States ooz ooo0t7 00007 oo00te 21% am 1%
Average 000075 000063 000420 000420 268% am a10%

Note: Column (1) shows the average volatiity in the baseline model using the calibrated kappas and shocks from 1972-2007. Column (2) is the

yolatity in (1) aflerremoving common sectoal shocks, Colurin (3) shows the average volaity using the caliraled shocks from 1972:2007 under
0 (3), after removing c:

Costs (ove rom (310 (). cwumn

(6) shows the coniribution of speciakzaton t the change in voatity i (5. Column (7) shows the Contributon o dversiication to he change

volatilty in (5).
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sectoral shocks. Column (5) shows the percent change in average volatity as economies lowered their tradis
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GDP volatility % change by mechanism
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Distribution of % change in volatility due to trade liberalization
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Comments

@ Counterfactual framework used here is a powerful method to isolate
mechanisms in play.

@ Calibration procedure is very data-intensive, with many different
sources needed— may compound measurement error.

@ Would be interesting to see developing countries included in the
analysis.

@ Results are completely contingent on the model with no external
robustness checks.

@ Very concise takeaway, with few results.
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Comment: Ambiguity of trade cost patterns

Figure 3: Histogram of bilateral x in Manufacturing sectors. Years 1972 and 2007
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@ Conclusion that trade liberalization decreased volatility assumes that
trade costs fell across the board.

@ Motivates this assumption by showing that the distribution of trade
costs fell. There could be heterogeneity in pattern.

o If there is much heterogeneity in the changes in trade costs over the
sample period, could provide a counterfactual with parallel changes
in trade costs.
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Conclusion /Key takeaways

@ Trade liberalization can affect income volatility by encouraging
sectoral specialization and diversification of supply/demand.

o Large heterogeneity in the impact of the supply/demand
diversification channel on volatility, less so on the sectoral
specialization channel.

@ On average, stabilizing effect of diversification 7 times larger than
amplifying effect of specialization.

@ 16 of 24 countries in sample had their volatility decreased by trade
liberalization.
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