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Comparative advantage recap Testing for comparative advantage Gains from trade

Today’s lecture

• Law of comparative advantage (recap)

• How can we test the significance of comparative advantage as a source
of trade?

• A primer on the size of the gains from trade
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Law of comparative advantage
Basic idea

Recall in lecture 1 we learnt

• The basic law of comparative advantage:

(pAk − p) ·Mk ≥ 0 for all k .

In words, countries tend to export goods in which they have a CA, i.e.,
goods with autarky price relative lower than equilibrium prices under free
trade.

• Principle of comparative advantage: CA → differences in relative
autarky prices → basis of trade

• With price normalization, we can show that (pAk − p) ·Mk ≥ 0 imply

corr(pAk − p,Mk) ≥ 0.
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Testing for comparative advantage

• Principle of CA is a fundamental theoretical idea in Economics, yet
testing it is hard. Why?

• Problem 1: ‘Principle’ version is too weak to test in real world (where
more than 2 countries or goods).

• Problem 2: Latent variable problem: ‘Law’ version is statement about
trading behavior but is based on autarky prices!

• Problem 3: Periods of autarky rarely observed..

• How to proceed? Two routes:
• Put a small amount of structure on the problem. Avoids Problem 1.

Downside: Problems 2 and 3 remain, and test lacks power (we will
discuss this approach next).

• Put a large amount of structure on the problem: model determinants of
autarky prices and substitute this model in. Hard to do, but can in
principal avoid Problems 1-3. Downside: tests become joint test of CA
and structure (recent advancement in the field, not covered).
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Testing for comparative advantage

• Recall GFT gives CA: (pAk − p) ·Mk ≥ 0 for all k

• Denote t the net export vector (t ≡ −M)

• Then pAk · tk ≤ 0 for all k (w/o. confusion we drop k)

→ An economy’s net export vector evaluated at autarky prices is negative

→ Trade has to be in deficit under old prices

• Comments from empirical perspective:
• Need only data on autarky prices and trade flows
• Impossible to observe pA and t at the same time (i.e. ‘Problem 2’ can

never be overcome).
• Weak prediction. (Compare with coin toss model.)
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Bernhofen and Brown (JPE, 2004)

Bernhofen and Brown (2004) exploit a natural experiment: Japan’s final years
of complete economic and political isolation (1851-53)

• Opening of markets mid-1859

• Compute trade evaluated at autarky prices for the period 1868-1875

“What if”story: comparison between the observed free trade regime (1870s)
and an autarky regime at the same time period (1870s) that would have
prevailed had Japan not opened its doors to world markets
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Bernhofen and Brown (JPE, 2004)

Nice natural experiment because

• Well developed market economy (rich record of price data)

• Two centuries of autarky

• Relative simple production technology in this time period

• Forced by western powers to move to free trade at the end of the 1850s
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Japan opening up
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Empirical methodology

Bernhofen and Brown (2004)

- 1850’s: period 1, autarky price pA
′

1 observed

- 1870’s: period 2, autarky price pA
′

2 unobserved

- Law of comparative advantage: pA
′

2 T ≤ 0

Assume pA
′

2 = pA
′

1 + ε and εT ≤ 0

Use pA
′

1 T ≤ 0 as a test
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Assumptions required by BB (2004) approach

• Perfect competition under autarky

• Japan is price taker on international markets → there still is perfect
competition after open to trade

• No export subsidies → no pattern of trade reversals

• Japan’s underlying technology and tastes haven’t changed (a lose
condition for εT ≤ 0 to hold)
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Results: graphical
NB: y-axis is p − pA, not pA (but recall that p · t = 0 by balanced trade)
The graph effectively showed corr(pA − p,M) ≥ 0
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Results: by year and product/data Type
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Comments

• Theory says nothing about which goods are ‘up’ and which are ‘down’ in
Figure 3, only that the scatter plot should be upward-sloping.

• Low power test. Harrigan (2003 Handbook chapter on Empirical Trade):
“I think I can speak for many economists who have taught this theory
with great fervor when I say ‘thank goodness’.”

• Why is pA · t growing in magnitude over time?
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How large are the gains from trade?

• Many approaches to this question

• Today we will discuss some recent answers employing a ‘reduced-form’
approach:

• Bernhofen and Brown (AER, 2005)

• Frankel and Romer (AER, 1999)

• Feyrer (2009a, 2009b)

• ‘Structural approach’ with quantitative trade models is covered in ECON
9401.

• Estimating GT is of fundamental interest in International Trade
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Bernhofen and Brown (2005)

• Measure gains (to a representative Japan consumer) of Japan’s opening
up in 1858

• Consider Slutsky compensation to consumers in 1858 under autarky:

∆W = e(pA1858, c1958)− e(pA1858, c
A
1958)

→ How much transfer so that the representative consumer can afford her
free-trade consumption bundle (NB: not welfare) under autarky prices?

• By WARP, c1958 was not affordable in 1858 or else it would have been
chosen
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Towards an observable expression

• Rearrange this to get something observable (let y be output)

∆W = e(pA1858, c1958)− e(pA1858, c
A
1958)

= pA1858 · c1858 − pA1858 · cA1858

= pA1858 · (c1858 − y1858) + pA1858 · (y1858 − yA
1858)

= −pA1858 · t1958 − pA1858 · (yA
1858 − y1858)

≤ −pA1858 · t1858

The last equation follows from profit maximization

• Note that t1958 is counterfactual too. BB (2005) makes similar
assumption to that in BB (2004).

• Then above statistic puts an upper-bound on GT. Recall page 5:
pA · t ≤ 0; hence ∆W ≥ 0.
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Results
These gains in terms of ryo translate into 5.4-9.1 % of GDP
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Interpretation I

• “Small”(upper-bound) effects in BB (2005) surprising to some

• What potential gains/losses from trade are not being counted in BB
(2005) calculation?

• A partial list often mentioned in the literature (and which we will return
to throughout this course):

• Selection of more productive domestic firms
• New goods available (for consumption and production)
• Pro-competitive effects of openness to trade.
• ‘Dynamic effects’ of openness to trade (typically defined as something,

like innovation or learning, that moves the PPF).
• Institutional change driven by openness to trade.

• Some more pedestrian answers:
• A few percentage points of GDP is nothing to spit at (i.e. “small”

relative to what?)
• GT depend on how much you trade (and Japan may trade much more in

the future than in 1859)
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Frankel and Romer (1999)

• Extremely influential paper (one of AER’s most highly cited articles in
recent decades).

• FR (1999) takes a huge question (‘Does trade cause growth?’) and
answers it with more attention to the endogenous nature of trade than
previous work.

• Key idea: FR instrument for a country’s trade (really, its ‘openness’) by
using a measure of distance: how far that country is from large (i.e., rich)
potential trade partners.
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Empirical methodology (first stage, Part I)

• First-stage regression has two parts.

• First is based on well-known gravity equation.

• We will have much to say about the empirics of gravity equations in a
few weeks.

• Key idea: bilateral trade flows fall with bilateral trade costs (and
variables like bilateral distance, and whether two countries share a
border, appear to be correlated with trade costs).

• Gravity equation estimated is the following (NB: as we shall see later,
this isn’t really conventional by modern standards):

ln(
Xij + Mij

GDPi
) = a0 + a1lnDij + a2Ni + a3Nj + a4Bij + eij

• Where (Xij + Mij) is exports plus imports between country i and j, Dij is
distance, N is population and Bij is a shared border dummy. FR(1999)
also control for each country’s area, landlocked status, as well as
interactions between these variables and Bij .
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First-stage results (Part I)
The gravity equation
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Empirical methodology (first stage, Part II)

• Now FR (1999) aggregate the previously estimated gravity regression
over all of country i ’s imports from all of its bilateral partners, j:

T̂i =
∑
i 6=j

e âXij

• This constructed variable T̂i is then used as an instrument for how much
a country is actually trading (which they, somewhat confusingly, denote
by Ti ). Think of T̂i as ‘gravity predicted trade’.

• That is, the real first-stage regression is to regress Ti (exports plus
imports over GDP) on T̂i and population and area.
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First-stage results (Part II)
The real first stage (i.e. regress Ti on T̂i and controls). SE’s corrected for generated regressor
(Murphy and Topel, JBES 2002)
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Empirical methodology (second stage, Part I)

• Now, finally, FR (1999) run the regression of interest—‘Does trade cause
growth?’:

ln
Yi

Ni
= a + bTi + c1Ni + c2Ai + ui

• Here, Yi

Ni
is GDP per capita and Ai is area.

• FR run this regression using both OLS and IV.

• The IV for Ti is T̂i .
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OLS and IV results
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Why does trade increase GDP per capita?
Capital deepening, schooling (Si ), or TFP? 1960 levels or 1960-1990 growth?
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Comments I

• These are big effects, that surprised many people. Possible explanations:

• The IV results are still biased upwards. (A small amount of endogeneity
in an IV gets exaggerated by the IV method.) Countries that are close to
big countries are rich not just because of trade, but because of spatially
correlated true determinants of prosperity (eg, ‘institutions’).

• ‘Openness’ is proxying for lots of true treatment effects of proximity to
neighbors: multinational firms, technology transfer, knowledge spillovers,
migration, political spillovers. Not just ’Trade’.

• The dynamic effects of ‘openness’ accumulated over a long period of
time, are larger than the static one-off effects of opening up to trade.

• Effects are many orders of magnitude higher than BB 2005 results. But
not clear how to compare them:

• BB focus on consumption/welfare. FR focus on production.
• We would expect measured GDP to fall in Japan between 1858 and 1859

(Why?)
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Comments II

• It’s very surprising that the IV coefficients are larger than the OLS
coefficients. Possible explanations:

• Weak instrument. (But the F-stat on the first stage is reasonably high.)

• OLS is not biased after all.

• Sampling variation: OLS and IV coefficients not statistically
distinguishable from one another.

• Measurement error. (“Trade is an [imperfect] proxy for the many ways in
which interactions between countries raise income - specialization, spread
of ideas, and so on.”)
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Follow-on work of FR (1999), part I

• Because of importance of question, and surprising findings, FR (1999)
generated a lot of controversy and follow-on work.

• Rodrik and Rodriguez (2000) were most critical.

• Fundamental message (that has now also been confirmed for many
cross-country studies, in all fields) is that these regressions are not that
robust.

• Inclusion of various controls can change the results a great deal.
• Different measures of ‘openness’ yield quite different results.

• RR (2000) also critical of the identification assumption behind FR
(1999)’s IV.
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Follow-on work of FR (1999), part II

• Lots of work used micro-data and trade liberalization episodes to go
beyond the cross-country comparisons in FR (1999):

• Do individual firms (or industries) become more productive when they
open to trade?

• Hallak, Levinsohn and Dumas (2004) argue the case for micro-studies.
• Eg: Trefler (2004), Pavcnik (2002), Tybout (various years).
• We will review this literature later in the course.
• But note that when studying the productivity responses of individual

firms, we’re drifting away from theoretical arguments establishing GT in a
neoclassical world (in which technologies are held fixed).

• In two recent papers, James Feyrer has revamped interest in the
cross-country approach by using panel data and an IV based on a
time-varying component of ‘distance’.

• Feyrer (2009) Paper 1: “Trade and Income: Exploiting Time Series in
Geography”

• Feyrer (2009) Paper 2: “Distance, Trade, and Income: The 1967 to 1975
Closing of the Suez Canal as a Natural Experiment”
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Additional Slides
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Feyrer (2009) paper 1

• Uses panel of country-level GDP and trade data from 1960-1995

• Exploits fact that marginal cost of shipping via air fell faster over this
period than marginal cost of shipping via sea.

• This will make trade costs (or ‘distance’) fall over time. And
importantly, trade costs between country pairs will be affected very
differently by this:

• Germany-Japan sea distance is 12,000 miles, but only 5,000 air
miles.(‘Treatment’)

• Germany-USA sea and air distances are basically the same. (‘Control’)

• Feyrer uses this variation to get a time-varying instrument for trade
openness, and then pursues a FR 1999 approach.

Lecture 2: Ricardian Empirics Yuan Zi (UiO) 32/43



Comparative advantage recap Testing for comparative advantage Gains from trade

US trade by mode of transport
Consistent with a change in relative cost of using each mode
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Coefficients on air and sea distance
ln(Tradeijt) = γi + γj + γt + βsea,t ln(seadistij ) + βair,t ln(airdistij ) + εijt
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Feyrer (2009) paper 1: OLS and IV results
IV is predicted trade (aggregated across partners) from gravity equation
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Feyrer (2009) paper 2

• IV coefficient in Feyrer (2009) Paper 1 is still large.

• Perhaps, therefore, omitted variable bias was not as big an issue as
previously thought.

• But a fundamental question of interpretation remains:
• Is ‘openness’ capturing channels related purely to the trade of goods, or

is it possible that this variable is (also) proxying for other elements of
international interaction (FDI, migration, knowledge flows) made cheaper
by the rise of air travel?

• Feyrer (2009) Paper 2 exploits the closing and re-opening of the Suez
Canal between 1967 and 1975 to dig deeper:

• (Implicit) logic: No one is doing FDI or migration by sea during this
period, so only thing a change in sea distance can affect is trade.

• Short-run shock.
• Can trace the timing of the impact.
• Very nice feature that it turns off and on: Should expect symmetric

results from static trade models, but asymmetric results if driven purely
by (eg) spread of knowledge.
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Feyrer (2009) paper 2: trade and sea distance
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Feyrer (2009) paper 2: trade and sea distance
NB: Gravity equation distance coefficient is much smaller than typically found.
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Feyrer (2009) paper 2: OLS and IV results

Lecture 2: Ricardian Empirics Yuan Zi (UiO) 39/43



Comparative advantage recap Testing for comparative advantage Gains from trade

Feyrer (2009) paper 2: reduced form
Note how few (and which) country observations are driving the result
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Conclusion

• CA seems to hold, in one place where tested.

• GT appear to vary considerably across estimates.

• But GT are hard to measure. There are aspects of welfare (e.g. change in
the number of varieties available) that are not captured in the studies
we’ve seen above, but which might be important (or not!).

• Also very hard to get exogenous change in ability to trade.
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Areas for future research

• Are there other ways (or places) in which to test CA?

• Can we find more natural experiments that affect regions’ abilities to
trade, to shed more light on the size of GT?

• More work is needed on quantifying empirically (ideally as
non-parametrically as possible) the different mechanisms behind GT

• Are there ways to formalize the connection (or lack thereof) between
reduced-form estimates of GT (that we saw today) and GT predicted by
quantitative models of trade? See Donaldson (2015, ARE) for a
discussion.
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