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Review of the Basics
We start from the classical framework of price changes

• Traditional methods have relied on Compensating Variation (CV)
and Equivalent Variation (EV)

• Consider a change in prices from p to p′ (with income fixed at w)

• Utility goes from u = v(p, w) to u′ = v(p′, w)

• The change in income that would compensate the change in prices
(previous u, new price p′)

CV = e(p, u)− e(p′, u) = w − e(p′, u)

v(p′,w + CV) = v(p,w)

• The change in income that would be equivalent to the change in
prices (new utility u′, previous price p)

EV = e(p, u′)− e(p′, u′) = e(p, u′)− w

2



Review of the Basics

• For price changes in only one good i, CV and EV can be computed based
on Hicksian Demand curve

• CV =
∫ pi
p
′
i

∂e(p,u)
∂pi

dpi =
∫ pi
p
′
i

hi(p, u)dpi

• EV =
∫ pi
p
′
i

∂e(p,u′)
∂pi

dpi =
∫ pi
p
′
i

hi(p, u
′)dpi

• Can similarly define the consumer surplus (CS) with Marshallian
Demand curve

• CS =
∫ pi
p
′
i

xi(p, w)dpi

• At end points xi(p′, w) = hi(p
′, u′) and xi(p, w) = hi(p, u)

• Can we graphically show (for a normal good), EV < CS < CV? When
does EV = CS = CV ?
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Welfare Analysis: General Demand

• Evaluating CV or EV with an observed market demand curve is
challenging. → Needs unobserved Hicksian demand. Hausman (1981)
provides a solution:

• Define the indirect utility function v(p, w) ≡ max [u(x) : px ≤ w]

• Roy’s identity xi(p, w) = −∂v(p,w)/∂pi
∂v(p,w)/∂w . Solve differential equation to

retrieve v(p, w)
• Use v(p, e(p, u)) = u to invert for expenditure function e(p, u)
• Then use either e(p, u) (or hi(p, u)) to get CV or EV

• The procedure can accommodate non-parametric demand curve, but
often cumbersome to implement in practice (think of large number of
products)1.

• Demand system that specify parametric form of e(p, u) or v(p, w)
are often easier to work with.

1One exception is the CES demand system.
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The AIDS Demand

• Starting from the expenditure function e(p, u) (Deaton and
Muellbauer)

ln(e(p, u)) = α0 +
∑
k

αk ln pk +
1

2

∑
k

∑
j

γ∗kj ln pk ln pj + uβ0Πkp
βk

k

• Directly use the Shepard’s Lemma, we have the Hicksian demand system

ωi = αi +
∑
j

γij ln pj + βilog [w/P ] ,∀i

lnP = α0 +
∑
k

αk ln pk +
1

2

∑
j

∑
k

γkj ln pk ln pj

where γij = 1
2 (γ∗ij + γ∗ji)

• Once demand system is estimated, the functional form of e(p, u) is
known. CV can be easily evaluated.
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The AIDS Demand: New Variety

• What about a new variety is introduced (i.e. Hausman 1994), or
excluded (Chaudhuri, Goldberg, Jia 2006)?

• Hausman (1994) uses a neat trick from the earlier “rationing” literature
and define the “virtual price” of the new variety n as

0 = xn = g(p1, ..., pn−1, p
∗
n, w)

• For an AIDS demand system, the virtual price pVn is defined by

0 = αn + γnn ln pVn +
∑
j 6=n

γnj ln pj + βi ln [w/P ]

In practice, we often have data from multiple markets (or time period),
so Hausman (1994) traces out an “average” demand curve of product n.
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Hausman (1994) Figure 5.1.

• Found an estimate of 32, 268 per city, weekly average, for
Apple-Cinnamon Cheerios. Overall, 66.8− 78.1 million per year.
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The AIDS Demand: New Variety

• Bresnahan commented on Hausman (1994)’s magnitude based on

• Under-estimate the cross-substitution due to the “Hausman IV” (i.e.
no national advertising)

• Lack of oligopolistic interaction and supply side adjustment, i.e.,
other firms/brands’ prices were held as fixed

• Chaudhuri Goldberg and Jia (2006) addressed the second by
re-calculating optimal prices of all the other products in market and the
virtual price equation jointly.
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Discrete Choice Models

• Pioneered by McFadden, the stochastic utility literature often starts with
a discrete choice framework and conditional Indirect utility

uij = α(w − pj) + φ(Xj) + εij ≡ vj + εij ,∀j ∈ J

• Given that εij is IID type I extreme value, prob demand function is
πj =

exp(vj)∑
j′∈J exp(v

′
j)

2

• We get the expected maximized utility as (also called inclusive value)

E(max{uij}) = ln
∑
j∈J

evj

• Since the conditional indirect utility is linear in price, if one divide
inclusive value by α, we have the dollar value. So the CV for either a
new price/variety is easily calculated.

2Note that in this case of additive separable income, Hicksian demand
and Marshallian demand overlaps
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Discrete Choice Models

• In this simple Logit model, “predicting” the gains from a new variety is
often misleading. What do we miss?

• The order statistics of more draws (i.e. variety) implies higher
expected utility.

• IIA imposes symmetric substitution patterns (blue bus red bus)

• Introducing consumer heterogeneity alleviates both problems

uij = Xjβi − αipj + ξj + εij ≡ vij + εij

where the individual consumer welfare is ωiJ = 1
αi

ln
∑
j exp(vij)

• One can report the Average CV as
∫
ωiJdF (αi, βi)
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Petrin 2002

• Economic question: Consumer benefit from the Minivan Innovation.

• Consumer heterogeneity (income, family size, age) matters in their
valuation of the minivan

• The paper is best known in terms of methodology for its use of the
“micro-moments” as an extension of the BLP method

• Find largely decreasing Average CV from Logit to Random Coefficient
Logit to the RCL extension with micro-moments.

11



Petrin 2002

• Utility function

uij = αi ln(yi − pj) +Xjβ +
∑
k

γkνikxjk + ξj + εij

• Notice here (1) αi takes on three values based on income (2) νik is
parameterized to include family size to interact with minivan and station
wagon.

• Another quick note: given the income effect (i.e. log-linear specification),
the CV needs to be computed by simulation.

• Supply side standard.
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Petrin 2002

• In addition to aggregate data, use the CEX micro-data to approximate
empirical distribution of demographics

• CEX automobile supplement allows for additional micro moments

• Construct three sets of micro moments

• Conditional on 3 income bins, average probability of purchase a new
vehicle

• Conditional on purchase of each types of vehicles, average family
size and age

• Use these together with the original BLP moment conditions.
Calculating the micro moments within the BLP procedure (i.e.
approximating market share with simulation) adds little computational
burden.
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Petrin 2002: Estimates

• The author argues for large improvement in the prevision of RC, when
micro moments are used.

14



Petrin 2002: Welfare
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