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Paper Presentations

Three presentations per class, ~30 min each.

Approximate time breakdown, vary as you see fit:

• Introduction to topic/literature.  Broad sense of what the paper is looking at and why. (5min)

• Methodology and central innovations (10-15 min)

• Results and conclusion (5-10 min)

• Personal thoughts.  Extensions, impact, future directions (5 min)



Research Idea Presentations

Three presentations per class, ~30 min each.

Two research ideas, for each idea:

• What you’re interested in and why

• What you expect/hope to find, and plan for getting there

• Potential sticking points

Note:

• Relation to literature less important at this stage, unless a methodological contribution

• Plan for questions/input and plan to provide input when other people present



Extensive Margin Empirics

We have repeatedly focused on two possible margins of growth

• Intensive margin: growth in previously traded goods

• Extensive margin: growth in goods not previously traded

Kehoe and Ruhl (2013) consider the alternative definition

• Intensive margin: growth in goods previously traded in “large” amounts

• Extensive margin: growth in goods previously traded in “small” (or zero) amounts

They examine the importance of these margins at the product level (5-digit SITC/6-digit HS)



Extensive Margin Methodology

Look at bilateral trade data at the product level.

For each bilateral country pair, choose a initial and final period

• Rank each product from lowest value of exports to highest value of exports based on average 

over first 3 years

• Create bins of codes by summing up exports across codes so that each bin accounts for 10 

percent of total exports (codes may be split across bins).

• Compute each set’s share of exports at final period

Refer to growth from codes in the first bin (least-traded products) as extensive margin growth

• Keep extensive margin fixed over period.  Do not look at movement into/out of extensive margin.



Research Questions and Findings

What happens to the extensive margin during:

• Trade liberalizations: disproportionate growth in extensive margin

• Look at NAFTA, Canada-U.S. Free Trade Agreement, China’s ascension to WTO

• Growth episodes: disproportionate growth in extensive margin

• Look at growth episodes in Chile, Korea, and China

• Over the business cycle: little change in the extensive margin

• Look at U.S. trade with Germany, U.K. and Japan

• Also look at long-run vs short-run differences in extensive margin for all bilateral country pairs



Growth in Extensive Margin following NAFTA

Kehoe and Ruhl (2013)

Look at share of least-traded products following NAFTA (NAFTA implemented in 1994)

• Find disproportionate growth in extensive margin between all country pairs



Composition of Exports: Canada to Mexico

Kehoe and Ruhl (2013)



Composition of Exports: Mexico to Canada

Kehoe and Ruhl (2013)



Extensive Margin over Time: Mexico and Canada

Kehoe and Ruhl (2013)



Growth in Extensive Margin Following Growth Episodes

Kehoe and Ruhl (2013)

Look at share of least-traded products following episodes of growth and structural change

• Find disproportionate growth in extensive margin between all country pairs

• Note: Break in product level trade data when Harmonized System adopted in 1987/1988



Composition of Exports: United States to China

Kehoe and Ruhl (2013)



Composition of Exports: China to United States

Kehoe and Ruhl (2013)



Extensive Margin over Time

Kehoe and Ruhl (2013)



Growth in Extensive Margin Over Business Cycle

Kehoe and Ruhl (2013)

Look at share of least-traded products over periods without structural change/liberalization

• Still slightly disproportionate growth in extensive margin between all country pairs

• Extensive margin is less important here



Composition of Exports: United States to United Kingdom

Kehoe and Ruhl (2013)



Composition of Exports: United Kingdom to United States

Kehoe and Ruhl (2013)



Extensive Margin over Time: United Kingdom and United States

Kehoe and Ruhl (2013)



Comparison with Alternative Extensive Margin

Feenstra (2004) considers the extensive margin to be all products with zero reported trade in 

either the initial or final period.

Let 𝐼𝑡 be the set of goods exported at time 𝑡, and 𝐼 = 𝐼𝑡0
∩ 𝐼𝑡1

.

Intensive Margin Growth Rate:

𝛾𝐼𝑀
𝑖𝑗

=
 𝑖∈𝐼 𝑥𝑖,𝑡1

𝑚𝑛

 𝑖∈𝐼 𝑥𝑖,𝑡0

𝑚𝑛 − 1

Extensive Margin Growth Rate:

𝛾𝐸𝑀
𝑖𝑗

=
 𝑖∈𝐼𝑡1

𝑥𝑖,𝑡1

𝑚𝑛

 𝑖∈𝐼𝑡0
𝑥𝑖,𝑡0

𝑚𝑛 /
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𝑚𝑛 − 1

Where 𝑥𝑖,𝑡
𝑚𝑛 is exports of product 𝑖 from country 𝑚 to country 𝑛 at time 𝑡



Alternative Extensive Margin: NAFTA

Growth in trade is equal to intensive margin growth + extensive margin growth (in logs)

• Almost no growth in extensive margin



Alternative Extensive Margin: Growth Episodes

Growth in trade is equal to intensive margin growth + extensive margin growth (in logs)

• Importance of extensive margin varies significantly



Alternative Extensive Margin: Business Cycles

Growth in trade is equal to intensive margin growth + extensive margin growth (in logs)

• Importance of extensive margin stays relatively small.



Alternative Cutoffs

What about alternative cutoffs for when a product is considered “traded”?

• Extensive margin becomes more important for NAFTA if 10 percent cutoff value used.



Extensive Margin Growth Over Varying Horizons

Back to Kehoe and Ruhl (2013) extensive margin definition.

• Accounting exercise, what percentage of growth is growth in least traded products?

• How does this change as the horizon changes?

Run following simple regression

Δ1995,1995+𝑘  𝑥𝑚𝑛 = 𝛼𝑘Δ1995,1995+𝑘𝑥𝑚𝑛 + 𝜖𝑚𝑛

where  𝑥𝑚𝑛 is trade in least traded products and 𝑥𝑚𝑛 is trade in all products.



Extensive Margin Growth Over Varying Horizons

Larger coefficient and 
𝑅2 over longer horizons



Extensive Margin Growth vs Trade Growth: 10 Year Horizon

Kehoe and Ruhl (2013)



Extensive Margin and the Industry-level Impact of Trade Reform

Kehoe and Ruhl (2013) show that products that are traded in small or zero amounts account 

disproportionately for growth during trade liberalizations.

Kehoe, Rossbach, and Ruhl (2015): Expect industries with more “least-traded products” to 

experience more growth following trade liberalization

• That is, we expect least-traded products to behave similarly across different industries

• Use hypothesis to generate predictions for industry-level impact of NAFTA and KORUS

• Compare predictions with those from Applied GE models, show ours do better.

• Highlights the need to account for the importance of the extensive margin



Products and Industries

Products: 5 digit SITC, rev. 2 codes.  There are 1,836 products.

Industry: An aggregation of 3-digit ISIC codes.  In base definition we consider 38 traded industries, where 

each 3-digit ISIC code is its own industry.

• When comparing our industry-level predictions with other papers we aggregate ISIC codes to be 

consistent with their industry definitions.

Products→Industries: Use a concordance developed by Muendler (2009) to map product into industries.

• On average, 48.3 products per industry



Industries: Codes and Definitions



Industries: Codes and Definitions



Least-Traded Products

Define set of least traded products following Kehoe and Ruhl (2015)

• Sort products by exports over first three years

• Group products into bins that account for 10 percent of trade in the base period

• Least traded products are defined as set of products in the first bin (least amount of exports per product)



Least-Traded Products

Define set of least traded products following Kehoe and Ruhl (2015)

• Sort products by exports over first three years

• Group products into bins that account for 10 percent of trade in the base period

• Least traded products are defined as set of products in the first bin (least amount of exports per product)

Results are robust to alternative cutoffs for defining set of least-traded products (5 percent or 20 percent)

• Cutoff cannot be so restrictive that it excludes the products with small, but positive trade

• Cutoff cannot be so large that it completely dilutes the extensive margin

• Large range of potential cutoffs that satisfy the above.  Use 10 percent as it is simple and performs well.



Predicting Impact of Trade Reform

We define growth in industry exports between period 𝑡0 and 𝑡 as

𝑧𝑖𝑗
𝑘 ≔ 100

𝑋𝑖𝑗𝑡
𝑘 /𝑌𝑖𝑡

𝑋𝑖𝑗𝑡0

𝑘 /𝑇𝑖𝑡0

− 1

Where 𝑋𝑖𝑗𝑡
𝑘 is the value of exports from 𝑖 to 𝑗 in industry 𝑘 at time 𝑡 and 𝑌𝑖𝑡 is country 𝑖’s GDP at time 𝑡.

We predict that growth in industry exports will satisfy

𝑧𝑖𝑗
𝑘 = 𝛼𝑖𝑗 + 𝛽𝑖𝑗𝑠𝑖𝑗

𝑘

Where 𝛼𝑖𝑗 will be our predicted growth rate for non least-traded products and 𝛼𝑖𝑗 + 𝛽𝑖𝑗 is our predicted 

growth for least-trade products, and 𝑠𝑖𝑗
𝑘 is the share (in value) of least traded products in industry 𝑘 at 𝑡0

• Note our predictions differ across industries only due to differences in 𝑠𝑖𝑗
𝑘



Developing Predictions for 𝜶 and 𝜷

To develop predictions for 𝛼𝑖𝑗 and 𝛽𝑖𝑗 we impose the following restrictions

Predicted trade growth from 𝛼𝑖𝑗 and 𝛽𝑖𝑗 must be consistent with total predicted trade growth  𝑧𝑖𝑗:

𝛼𝑖𝑗 + 0.1𝛽𝑖𝑗 =  𝑧𝑖𝑗

• Where we predict  𝑧𝑖𝑗 using a gravity equation that takes into account changes in bilateral tariffs.

Predicted trade in aggregate trade growth is consistent with cross-country estimate

𝛼𝑖𝑗 + 𝛽𝑖𝑗

𝛼𝑖𝑗 + 0.1𝛽𝑖𝑗
= 𝛾

• Where 𝛾 is the cross-country average of the ratio growth in least traded products to overall trade



Gravity Equation for Predicted Total Growth Rates

Run following gravity regression:

log
𝑋𝑖𝑗

𝑌𝑖
= 𝜆𝜏 log 1 + 𝜏𝑖𝑗 + 𝜆2 log 𝑦𝑖 + 𝜆3 log 𝑦𝑗 + 𝜆4 log𝑑𝑖𝑗 + 𝜆10 + 𝜖𝑖𝑗

Where 𝜏𝑖𝑗 is average effectively applied tariffs between 𝑖 and 𝑗, and 𝑑𝑖𝑗 is distance between 𝑖 and 𝑗

• Restricted to simple gravity equation for data availability reasons (prediction so pre-NAFTA data)

After running regression, we arrive at an estimate of 𝜆𝜏, and can predict the increase in trade 

corresponding to a decrease in tariffs from 𝜏𝑖𝑗 to 𝜏𝑖𝑗
′ as

 𝑧𝑖𝑗 = 100 × exp −𝜆𝜏 log 1 + 𝜏𝑖𝑗 − log 1 + 𝜏𝑖𝑗
′ − 1



Estimated Gravity Equations

• Estimates of 𝜆𝜏 appear in line with Simonovska and Waugh (2014)



Estimating 𝜸

Estimate 𝛾 following Kehoe and Ruhl (2013).  Run regression:

Δ𝑡0,𝑡𝑥𝑖𝑗 = 𝛾Δ𝑡0,𝑡𝑥𝑖𝑗
LTP + 𝜖𝑖𝑗

WhereΔ𝑡0,𝑡𝑥𝑖𝑗 is growth in exports from 𝑖 to 𝑗 between 𝑡0 and 𝑡, and Δ𝑡0,𝑡𝑥𝑖𝑗
LTP is growth in exports of least 

traded products

• Run regression for 𝑡0 = 1978, 𝑡 = 1987 and find estimated 𝛾 of 3.65

• Nearly identical to estimate from Kehoe and Ruhl (2013) which uses 𝑡0 = 1995, 𝑡 = 2005



Predictions Using LTP Methodology

Assume NAFTA reduces tariffs from pre-NAFTA levels to zero (essentially true).

• Using 𝛾 and 𝜆𝜏 ⇒  𝑧𝑖𝑗 arrive at predicted 𝛼𝑖𝑗 and 𝛽𝑖𝑗.

Can also examine “optimal”  𝛼𝑖𝑗 and  𝛽𝑖𝑗to examine potential improvement from improved methodology

 𝛼𝑖𝑗 ,  𝛽𝑖𝑗 = arg min 

𝑗=1

38

𝜔𝑖𝑗
𝑘 𝛼𝑖𝑗 + 𝛽𝑖𝑗𝑠𝑖𝑗

𝑘 − 𝑧𝑖𝑗
𝑘,data 2

Where 𝜔𝑖𝑗
𝑘 is industry 𝑘’s share of total exports from 𝑖 to 𝑗 in 1989, and 𝑧𝑖𝑗

𝑘,data
is observed growth in 

exports in industry 𝑘 from 𝑖 to 𝑗 between 1989–2009.



Predicted versus Optimal Growth Rates



Predicted versus Optimal Growth Rates

For Canada Exports to Mexico

• Predict non-LTP to grow by 29.94 percent, LTP to grow by 154.95 (=29.94+125.01) percent

• Optimal coefficients tell us non-LTP grew by 62.31 percent, LTP grew by 327.75 percent



Evaluating Predictions

Following Kehoe (2005), compare our predictions to those from Applied GE models

• Aggregate our ISIC to 23 industry aggregates to align with Brown, Deardorff, Stern (1992,1995)

Evaluate predictions using

𝑎𝑖𝑗 , 𝑏𝑖𝑗 = arg min  

𝑗=1

38

𝜔𝑖𝑗
𝑘 𝑎𝑖𝑗 + 𝑏𝑖𝑗𝑧𝑖𝑗

𝑘,model − 𝑧𝑖𝑗
𝑘,data 2

Where 𝜔𝑖𝑗
𝑘 is industry 𝑘’s share of total exports from 𝑖 to 𝑗 in 1989, 𝑧𝑖𝑗

𝑘,data
is observed growth in exports in 

industry 𝑘 from 𝑖 to 𝑗 between 1989–2009, and 𝑧𝑖𝑗
𝑘,data

is predicted growth in industry level exports.

• Tells us best linear transformation of predictions relative to observed growth



Industry Level Predictions: Mexico and United States



Industry Level Predictions: Correlation with Actual Industry Growth

Average correlation between predicted industry growth and actual industry growth over 1989–2009:

• For LTP methodology: 0.39

• For BDS methodology: −0.00



Predicted (BDS) vs Actual Growth: Canada and United States



Predicted (LTP) vs Actual Growth: Canada and United States



Additional Prediction Evaluation

Previous table told us that the industries that we predicted would grow more grew more.

• Not true for BDS and other Applied GE frameworks

Can also evaluate our methodology in levels

• Compute mean absolute percentage difference between predictions and data

𝜒𝑖𝑗 =
1

23
 

𝑗=1

23
𝑧𝑖𝑗

𝑘,data − 𝑧𝑖𝑗
𝑘,model

𝑧𝑖𝑗
𝑘,data



Mean Absolute Percentage Difference

• On average, predicted growth from BDS differed from actual growth by 3942.2 percent.

• For our LTP predictions, the average difference was 395.8 percent

• For “optimal” LTP predictions, the average difference would have been 223.6



Robustness: Tariffs

One worry might be that tariff rates were higher on LTP, so larger growth due to larger falls in tariffs

• Show this isn’t the case by accounting for changes in tariffs when computing optimal coefficients.

 𝛼𝑖𝑗 ,  𝛽𝑖𝑗 ,  𝜁𝑖𝑗 = arg min  

𝑗=1

38

𝜔𝑖𝑗
𝑘 𝛼𝑖𝑗 + 𝛽𝑖𝑗𝑠𝑖𝑗

𝑘 + 𝜁𝑖𝑗𝜏𝑖𝑗
𝑘 − 𝑧𝑖𝑗

𝑘,data 2



Robustness: Product Level vs Industry Level Estimates

Can estimate optimal coefficients directly at product level instead



Robustness: Product Level vs Industry Level Estimates

Estimates are comparable to industry-based estimates from our weighted regression



Conclusion

Growth in extensive margin important to take into account when predicting impact of trade liberalization

• Taking only extensive margin into account outperforms AGE models

• Most important component of extensive margin isn’t set of products with zero trade, but rather set of 

products with small but positive trade

• Results aren’t driven by larger falls in tariffs among least traded products


