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Some background information

This paper builds on a recently published paper:
Di Comite, Thisse, Vandenbussche,"Verti‐zontal differentiation
in export markets" (JIE, 2014)

Raising two additional
research questions

Do V‐Z results hold at 
an aggregate level?

How to use the model 
to develop indicators of 

competitiveness?



Presentation outline

Motivation;

Brief description of the verti‐zontal model

Test of the model using aggregate trade data;

Parameter Identification strategy;

Preliminary results and outstanding issues.



Motivation



Motivation

• Currently, several competing trade theories co‐exist:
– CES models with cost heterogeneity (Melitz,2003),  taste draws (Bernard & al., 

2011; Benkovskis & Wörz, 2014) or quality augmentation (Baldwin & Harrigan,2011);
– Discrete‐choice‐based models (Anderson & al.,1992; Fajgelbaum et al., 2011);
– Quadratic utility models based on Melitz & Ottaviano (2008).

• Building on these theories, indicators of competitiveness or quality 
of exports have been recently developed:
– Khandelwal (2010); Hallak &Schott (2011); Feenstra & Romalis (2012).
– In these models, quality is approximated by demand shocks.

• But these models cannot account for the combination of two key 
empirical features characterizing trade patterns:
– Markups vary across markets (more than transport costs can explain);
– Quantity variation is systematically higher than price variation (so they 

cannot depend on the same set of parameters).



Thought experiment

• Think about one variety of a product sold in different 
market: how should price and quantity rankings 
correlate across the markets served?

In CES with linear transport costs or discrete choice models 
the same level of variability is expected, but in reality:



Motivation

• In the Chamberlinian tradition, mon. comp. trade theories exhibit:
– Varieties entering symmetrically consumer preferences;
– Prices and quantities being determined by the same set of parameters;
– Simplified competitive interactions between varieties (only prices matter).

• The verti‐zontal model addresses these issues generalizing a 
Hotelling‐like spatial problem into a trade model:
– Varieties have an "address" in the characteristics space;
– They enter asymmetrically the preferences of heterogeneous consumers.



Theoretical underpinnings



Functional form

Linear demand/Quadratic Utility:

• “Verti‐zontal” variation of Melitz‐Ottaviano (2008)

• With firms incurring fixed and variable production costs



Functional form

Consider only 1 market (to get rid of subscript i ):

This can be seen as the aggregation in S of:

which is the multi-variety equivalent of:



Role of parameters

,

On top of standard source of heterogeneity,

vertical differentiation

and horizontal differentiation

Holding substitutability between varieties fixed,

,



Market outcomes



Sources of variability

“Observable” in each market “Absolute quality”

Variety s Market i

;

Market‐variety (s,i)



Possible experiments

MARKET EFFECT
( of the other varieties, 
implicitly in indices)

VARIETY EFFECT
(Notice: no  )

Note that

• Holding market fixed, Varieties can be compared;

• Holding variety fixed, Markets can be compared.



Testing the model with 
aggregate data



Data, products, varieties

• In the previous paper, the V‐Z model has been tested 
on the universe of Belgian exporters (variety as firm‐CN8);

• In the aggregate macro context, Eurostat COMEXT:

– First defining product as CN6 and varieties as CN8 (from BE):
• Advantage: fixing the origin, transport costs to the same destination 
for the same CN6 may be considered equal;

• Disadvantage, CN8 varieties describe different products in reality.

– Then products as CN8 and varieties as country‐CN8:
• Advantage: products are homogeneous across varieties (the only 
difference being the place where they are produced);

• Disadvantage: different transport costs may alter the results.



Data, products, varieties

From the micro‐level dataset…

… to the aggregate CN8 product exports.



Individual dummies

Belgian exports



Analysis of Variance

ANOVA in regressions with two sets of dummies:

Very similar levels of 
variability explained, 

per regressor



Dummy Regressions

Regressions results with two sets of dummies:



Dummy Regressions

Regressions results with two sets of dummies, product by 
product:

Quantities are 
systematically
more volatile 
than prices!

(even if, again, with
micro data this was
more evident)



Dummy Regressions

Regressions results with two
sets of dummies within
different industry categories:



Alternative theories: why not?

• CES models with cost heterogeneity or variety‐
specific quality:
– Would not display price variability across countries.

• CES models with local taste draws (as demand 
shocks) and discrete‐choice theories:
– Would have prices and quantities co‐moving across
markets (with positive correlation).

• Similarly, the standard quadratic utility:
– Would have prices and quantities co‐moving across
markets (with negative correlation).



Identification strategy



Data needs for identification



Parameters’ relations

Selling capacity:

Relative quality:

To identify the substitutability parameter,    , take the inverse 
demand intercept (IDI) of the lowest‐relative‐quality variety

and notice that

Regressing IDI on Q, gives as the constant and      as the coefficient of Q



Data availability in the EU

• Eurostat COMEXT (at a CN8 product level):
– Exports (in values/volumes);
– Total intra‐EU28 imports;
– Total extra‐EU imports.

• AMECO:
– Total consumption;
– Compensation of employees by branch of activity;
– Gross Value Added by branch of activity;
– Consumption’s price deflator.

Do monopolistic
competition

assumptions hold?



Intermediate identification steps

• Intermediate indicators:

– Export prices (values/quantities);
– Branch‐level Unit Labor Costs (Value Added/wages);
– Physical Unit Labor Costs (ULC*exports/volumes);
– Varieties’ import and export market shares;
– Consumption levels of each product (derived from
import and export shares of each product);

– Deflated export prices (export prices*deflator).



Identification outcomes

• The final outcomes of the identification strategy
are, in order:
– A selling capacity parameter;
– A degree‐of‐substitutability parameter;
– A quality parameter for the worst‐quality variety;
– A quality parameter for all the varieties.

• These can be represented in different ways:
– In absolute/relative terms wrt to a reference point;
– In cross sectional or longitudinal terms;
– In «weighted average» or «total export» terms.



Illustration of results for 
some member states



The Latvian example ‐ graphs

Evolution of Latvian PULC, quality and export prices as 
compared to the EU28 (=100)
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Adjustment following the financial crisis



Latvia and Finland

Evolution of Latvian and Finnish PULC, quality and export 
prices as compared to the EU28 (=100)



The Finnish example ‐ graphs

Evolution of Finnish PULC, quality and export prices as 
compared to the minimum/maximum in the EU28 (0 to 1)
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Latvia and Finland

Evolution of Latvian and Finnish PULC, quality and export 
prices as compared to min/max in the EU28 (0 to 1)



Latvia and Finland

In terms of selling capacity, though, Finland shows a 
better evolution than Latvia in total exports and a similar
performance in weighted average terms:



Latvia and Finland

However, the loss of competitiveness in labour cost terms
more than offsets the increase in Finnish selling capacity, 
explaining the decrease in Finnish market shares (in EU 
and globally), as opposed to Latvian growth.



Latvia and Finland

Also the evolution of CN8 quality distributions in Latvia
and Finland show an impressive quality upgrading of the 
former and the difficulties of the latter.



EU member states distributions

Finally, quality distributions can be plotted for all the EU28 
member states, yielding reasonable rankings:



Possible next steps

• Higher frequency of trade statistics (monthly);
• Better estimates of marginal costs of production;
• Improved product‐level consumption estimates;
• Clear distinction between differentiated goods 
and relatively inelastic “commodities”;

• Model parameters are “measured”, but not 
“explained” yet: that will require an explicit 
strategy.



Conclusion

• The verti‐zontal model seems to be apt to be 
exploited in an aggregate macro context;

• It can be used to extract useful macro information 
on country‐product characteristics;

• However, there are still issues to be solved for the 
theoretical model to be confronted with real 
trade data. 



Feedbacks are most welcome!

Francesco Di Comite



Data, products, varieties

From the micro‐level dataset…

… to the aggregate



Individual dummies

EU28 cross‐section



Analysis of Variance

ANOVA in regressions with two sets of dummies,

for EU28 cross‐section and for Belgian exports  



Analysis of Variance

ANOVA in regressions with two sets of dummies,
for EU28 cross‐section:

Very similar levels of 
variability explained, 

per regressor



Dummy Regressions

Regressions results with two sets of dummies,

for EU28 cross‐section



Dummy Regressions

Regressions results with two sets of dummies, product by 
product, for EU28 cross‐section:

Quantities are 
systematically
more volatile 
than prices!

(even if with micro 
data this was more 
evident)



Dummy Regressions

Regressions results with two
sets of dummies within
different industry categories, 
for EU28 cross‐section:



Long‐term trends:convergence?



CN2 products ‐ LV example


