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Introduction

Discrete choice models allow us to estimate preference parameters.

In particular, BLP obtains more realistic patterns of substitutions
using heterogenous consumers.

We will see that these structural parameters are suitable for
counterfactual exercises and welfare calculations, providing
powerful tools for the applied work in important issues.
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Benefits of Structural Approach

Structural Econometrics used large body of assumptions to recover
deep or structural parameters.

Costs: We have made a bunch of assumptions in terms of behavior of
agents (functional forms, information sets, decision variables,
environment, timing of the game, distributional assumptions, etc.)

Gains: We are able to estimate preferences and technological
parameters. In other words, we know the parameters that govern
decisions, not only the statistical relationships between variables.
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Counterfactual Exercises

Therefore, we are able to compute counterfactual exercises: What
would happen if.....

Using the estimates we are able to predict the optimal behavior of
agents in different scenarios. We can simulate alternative new market
equilibria.

This cannot be performed with pure statistical relationship (that is the
standard reduced form approach).
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Counterfactual Demand

Recall that predicted market shares are given by:

ŝj =
1

R

R∑
i=1

[
exp(−α̂pjt + xjtβ̂ + ξ̂jt + [−pjt, xjt]Σ̂vi)

1 +
∑

h exp(−α̂pht + xhtβ̂ + ξ̂ht + [−pht, xht]Σ̂vi)

]

Since we have taste parameters, we can simulate counterfactual market
shares for:

New Prices (taxes)

New Characteristics (regulations)

New Products: Introduction of a new product J + 1 or taking out
one of the current products.

We will see applications along these lines.
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Consumer Welfare Analysis

Consumer surplus for individual i is the best option so

CSi =
1

αi
max
j
{Uij , ∀j}

where αi is the marginal utility of income. Surplus expressed in money
as economists love to measure welfare.

In order to compute the expected consumer surplus we need to
compute:

E(CSi) =
1

αi
E
(

max
j
{δj + εij ,∀j}

)
Need distribution of εij !
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Welfare Analysis

If εij ∼ i.i.d. Type I extreme value, and utility is linear in income (αi is
constant with respect to income), Then:

E(CSi) =
1

αi
ln

 J∑
j=1

eδj

+ constant

Counterfactual experiments can be done using this structural
approach to compute Welfare!
For example: Suppose new characteristics! Suppose new products!
Suppose new prices! Suppose fewer products! Suppose new prices (say
new taxes)!... etc...etc.
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Measuring Gains of the New Products

Petrin (JPE 2003) evaluates the welfare consequences of the
introduction of a new product in the car market: Introduction of the
Mini-Van.

The mini-van was very successful among consumers but cannibalized
several competitors models.

Was the introduction of this new product welfare enhancing?

Who were the winners and who were the losers?

9/37



Introduction
Consumer Welfare Analysis

Supply Side and Pricing Equations in Equilibrium
Conclusions

Measuring Gains of the New Products
Explaining Differences in Food purchases

Adding Micro Moments

Petrin uses two data set. The first set of moments introduced by BLP
based on the standard market shares and characteristics.
Also micro data for a subsample of consumers that allows him to use
demographics and pin down individual decisions. The additional
micro-moments are the i) E(i purchases new vehicle|income),ie, the
average probability of new vehicle purchase conditional on income
level; ii) the expected family size or age conditional on buying model
j = {mini-van, station-wagon, etc}.
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Micro Moments

Petrin introduces micro moments to the standard BLP estimation. He
had individual level data for a subsample of consumers, allowing for
income effects.

Uijt = αi log(yi − pjt) + xjtβi + ξjt + εijt
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Minivans killed Station Wagons

12/37



Introduction
Consumer Welfare Analysis

Supply Side and Pricing Equations in Equilibrium
Conclusions

Measuring Gains of the New Products
Explaining Differences in Food purchases

13/37



Introduction
Consumer Welfare Analysis

Supply Side and Pricing Equations in Equilibrium
Conclusions

Measuring Gains of the New Products
Explaining Differences in Food purchases

Income Effects matter!

Hence, the micro moments were useful to capture the heterogeneity
among consumers.
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Compute Compensating variation, CV

CV is the dollar amount a consumer would need to be just indifferent
between the equilibrium with minivans and the one without them.
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Social Welfare

Overall, buyers of cars were obviously better off.

Producers of Minivans were also better off.

Producers of Station Wagons were really worse off.

Aggregating winners and losers, What was the final effect on Social
Welfare?
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Dubois, Griffith and Nevo (AER 2015)

Obesity rates: US 30.0%, UK 23.6%, France 14.5%.

The authors use household data on food purchases and nutrient
content for the 3 countries.

US households purchase more calories then Europe (mainly
carbohydrates, and a lower share in the form of proteins).

A higher share of expenditure is on drinks and prepared foods,
and a lower share is on fruits and vegetables.

There are substantial price differences in prices and nutritional
characteristics across the 3 countries.
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Purchasing Patterns

Table 2 : Mean Consumption Across Countries

FR UK US
calories 1776.6 1928.9 2102.7
from carbohydrates 667.4 (38%) 890.5 (47%) 1019.3 (49%)
from protein 287.9 (16%) 293.3 (16%) 264.9 (13%)
from fats 821.0 (46%) 694.5 (37%) 781.6 (37%)
carbohydrates (g) 178.0 237.5 271.8
proteins (g) 72.0 73.3 66.2
fats (g) 91.2 77.2 86.8
expenditure ($) 5.03 4.71 4.59

Notes: Figures reported are the average per person per day using an adult equivalent scale over 2005-2006.
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Price Differences

Table 4: Mean Prices by Category

FR UK US
Fruits 2.09 3.21 2.12
Vegetables 2.53 2.32 2.64
Grain 3.89 2.63 3.73
Dairy 3.26 2.22 2.48
Meats 10.33 7.29 5.88
Oils 5.19 3.97 4.47
Sweeteners 2.79 2.38 4.61
Drinks 0.89 2.50 1.56
Prepared 6.04 5.43 5.13

Note, that nutrient contents of categories also vary across countries.
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Estimation Equation

wijt =
∑
c

βczijct + δij + ξjrt + εijt

where wijt =
∑

k pikjtyikjt is the expenditure of food group j by
household i at period t, and zijct =

∑
k akjctyikjt is the amount of

nutrient c household i gets from group j at t.

The variation over time and across households in the underlying
available products (and their nutritional components) is the source
of identification.

Endogeneity problem: εijt might be correlated with the quantity of
nutrients purchased.

Use variation in the nutritional content of products available,
which we assume is exogenous (similar to using variation in
product attributes as in BLP 95)
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Demand Estimates

Table 6: Demand Estimates: preferences for nutrients

OLS - Fixed Effects IV - Fixed Effects
FR UK US FR UK US

Carbohydrates 3.483*** 2.919*** 1.313*** 1.213** 1.716*** 1.517***
(0.209) (0.170) (0.261) (0.508) (0.216) (0.284)

Proteins
Dairy and Meat 37.09*** 27.20*** 26.67*** 24.78*** 18.37*** 19.64***

(1.001) (0.375) (1.729) (3.357) (1.401) (3.035)
Prepared 46.96*** 46.12*** 59.18*** 16.38* 19.20*** 51.77***

(1.897) (0.958) (2.394) (9.380) (4.927) (2.816)
Other 19.88*** 18.13*** 19.42*** 2.243 2.887* -1.088

(2.335) (1.648) (4.880) (4.482) (1.474) (1.884)
Fats
Dairy and Meat 8.377*** 6.431*** -1.736 1.942 1.312* 1.113

(0.648) (0.334) (2.368) (2.695) (0.715) (0.980)
Prepared 12.74*** 8.802*** 1.548 9.237*** 10.36*** -2.357***

(0.596) (0.538) (1.167) (2.720) (1.232) (1.155)
Other 4.511*** 5.838*** 3.364*** 1.495*** 3.750*** 1.640***

(0.119) (0.179) (0.213) (0.503) (0.385) (0.240)
Weak IV 9.417 21.85 46.49
Observations 657,822 654,736 423,976 657,822 654,736 423,976
R-squared 0.669 0.616 0.532
Note: The dependent variable is the expenditure in dollars per adult equivalent by a household in a
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Preferences for Categories

̂δij + ξjrt + εijt =
1

IT

∑
it

(
wijt −

∑
c

β̂czijct

)

Table 7: Demand Estimates: preferences for categories

OLS - Fixed Effects IV - Fixed Effects

FR UK US FR UK US

Fruits 21.78 35.08 29.39 27.44 38.81 31.06

Vegetables 31.03 31.83 28.48 41.45 41.00 32.88

Grains -3.62 -7.89 7.15 18.17 18.35 23.26

Dairy -8.42 5.55 10.18 26.90 25.05 15.02

Meat 28.40 10.57 18.48 74.26 37.66 29.40

Oils 3.08 0.05 2.74 11.37 3.05 5.42

Sweeteners -1.98 -2.32 2.14 3.13 0.57 1.62

Drinks 20.86 21.05 36.90 24.72 22.70 37.05

Prepared 15.58 29.09 50.94 59.01 73.30 71.38

Notes: The table reports the average of the household-category and category-quarter-city fixed effects22/37
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Dubois, Griffith and Nevo (AER 2015)

If faced with French prices and product attributes, the average US
household would purchase substantially fewer calories.

However, the composition of these calories would differ.

The simulated change is mostly due to price differences. Only
changing nutrient characteristics has little impact on the amount
of calories the average US household obtains.

Total calories might be constant but the composition can change
substantially, shifting them away from carbohydrates and towards
proteins and fats.
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Conclusions DGN

Price differences mostly explain the large difference in caloric
intake between the average French and US household.

However, nutrient characteristics are important when comparing
to the UK, and differences in preferences and eating habits are
generally quite important, and in some cases can offset the
influences of prices and choice set.

For example, UK households have healthier purchasing patterns
than US households despite the prices and choice set they face,
not because of them.
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Multi-Product Firm

Assume multi-product firm competing a la Nash-Bertrand with
differentiated goods. Suppose constant marginal costs, mcj , and
market size M . Profits of firm f are given by:

Πf =
∑
j∈Ff

(pj −mcj)Msj(p, θ)︸ ︷︷ ︸
Qj

= M(pj −mcj)sj(p, θ)− Cf︸︷︷︸
fixed costs

where p is the vector of all prices.
The first order condition with respect to price j yields:

sj +
∑
r∈Ff

(pr −mcr)
∂sr
∂pj

= 0

This set of J equations implies price and margins for each good.
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FOC for Multi-Product Firm

Define

Ωjr(p)

{
−∂sj(p)

∂pr
, if ∃f : (r, j) ⊂ Ff ;

0, Otherwise.

The first order conditions of all J products in vectorial notation can be
written as:

s(p)− Ω(p)(p−mc) = 0 ⇔ p−mc = Ω−1(p)s(p)

where p is the vector of J prices, s is the J vector of market shares and
c is the J vector of marginal costs.
This set of J equations hold in equilibrium. A price change in one
product may imply a change in all prices.
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Counterfactual Prices

Once we have estimated the vector of marginal costs, mc, we could
simulate the prices under different market conditions.

For example, suppose different characteristics or set of products. The
new equilibrium price p̃ should satisfy:

p̃ = mc + Ω−1(p̃)s(p̃)

We will see applications for welfare evaluation of mergers and the
introduction of new products.
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Applications: Introduction of the Cereal Industry

The cereal industry is a highly profitable industry with few important
players. In the early 90’s, US market saw large increases in cereal prices
and also the introduction of several new products.
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Measuring Market Power in the Cereal Industry using
BLP

Two stylized facts:

Aggregate Estimation of Costs implies markup of 64% (huge
markups!!)
Evidence of large expenditure in advertising that might dissipate
profits

In this market with very differentiated products, Nevo (Econometrica
2001) raises the question:

Is the profits coming from collusion or product
differentiation?
Can we disentangle the two different reasons for high prices
and high profits?

Also, Nevo innovates in the standard BLP, introducing a 2nd stage
where he runs an IV regression of brand dummies on product
characteristics: dj = Xjβ + uj with j = {1, .., J}.
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Computing collusive prices...

Nevo computed several equilibrium prices under different levels of
competition. Current situation VS collusion of some players VS full
collusion among all players.

For each scenario, there is a new ownership matrix that gives us the
counterfactual prices in equilibrium, based on demand estimates that
account for brand loyalty and the degree of differentiation.

In a given scenario x, the new equilibrium price vector, p̃x, should
satisfy:

p̃x = mc + Ω−1
x (p̃x)s(p̃x)

For example, full collusion considers an Ωx full of ones (players behave
as a single player or monopolist). Intermediate level of collusion,
considers as a single producer all players who are supposed to be part
of the cartel.
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Which model of competition fits the data better? Recall that the
estimated margins were about 40-60 percent.

Nevo concludes that is product differentiation the main force behind
the large profits in this industry.
The methodological contribution of the paper is to
empirically disentangle collusive behavior from market power
due to differentiation. 32/37
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Mergers in the Cereal Industry

Nevo (RAND, 2000) is able to evaluate the welfare implications of
approved mergers in the cereal industry. Moreover, he can evaluate
some proposal that have not taken place yet.
Once again, the entire trick relies on using different ownership matrix
Ω and finding the counterfactual prices post-merger.
The change in welfare (compensating variation) of consumer i due to
the merger is:

CVi = E(CSposti )− E(CSprei ) =
log
(∑J

j=1 e
δpostj

)
− log

(∑J
j=1 e

δprej

)
αi

and aggregating the heterogenous consumers is CV =
∫
CVidFDdFv,

that is obtained using simulated consumers.
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Results

Nevo simulated some mergers that did not happen. And also evaluates
some merger that were approved by the Antitrust authorities.

General Mills and Nabisco quit on a merger that seemed very bad
for consumers (-27% in consumer surplus). Consistent with
products being closed substitutes.

Post acquired Nabisco afterwards. Approved merger with one a
long trial (-14% in consumer surplus).

The main methodological contribution of the paper is to
provide econometric tools to evaluate mergers in
differentiated product markets.
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Conclusions

Structural econometrics allows us to estimate preferences
parameters obtaining economic grounded substitution patterns.

Combining demand parameters and behavioral assumptions of
producers, we can have the optimality conditions for pricing in
equilibrium.

Hence estimated structural parameters are suitable for
counterfactual exercises and welfare calculations, allowing to
address hot topics such as mergers and welfare consequences of
changes in the choice set.
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