
14.772
Spring, 2020

Sufficient Partial Identification and 
Aggregation

Choosing models; getting by with less structure

(Lecture 3)

Robert M. Townsend
Elizabeth & James Killian Professor of Economics, MIT



Lecture 3: Choosing Models, getting by with less Structure: Sufficient Partial Identification and Aggregation (3/3)

H. Scarf, with the collaboration of T. Hansen, The computation of economic equilibria (Yale University Press, New Haven, 1973).

Jones, Ronald W., and J. Peter Neary. "The positive theory of international trade." Handbook of international economics 1 (1984): 1-62.

Dekle, Robert, Jonathan Eaton, and Samuel Kortum. "Unbalanced trade." American Economic Review 97.2 (2007): 351-355.

Dawkins, Christina, T.N. Srinivasan and John Whalley (2001) “Chapter 58 - Calibration,” in James J. Heckman and Edward Leamer (Eds.) Handbook of Econometrics, Volume 5. Elsevier, 
pp. 3653-3703.

Auclert, Adrien. 2019. “Monetary Policy and the Redistribution Channel.” American Economic Review, 109 (6): 2333-67.

Shoven, J.B. and J. Whalley (1972), "A general equilibrium calculation of the effects of differential taxation of income from capital in the I.S.", Journal of Public Economics 1, pp 281-322

Intermediate Approaches 

*Harberger, Arnold C. "Three Basic Postulates for Applied Welfare Economics: An Interpretive Essay." Journal of Economic Literature 9, no. 3 (1971): 785-97. 
http://www.jstor.org/stable/2720975.

*Chetty, Raj 2009. Sufficient Statistics for Welfare Analysis: A Bridge Between Structural and Reduced-Form Methods. Annual Review of Economics 1: 451-488. 
http://www.rajchetty.com/chettyfiles/suffstat_ar.pdf 

*Chetty, Raj 2006. A General Formula for the Optimal Level of Social Insurance. Journal of Public Economics 90: 1879-1901. http://www.rajchetty.com/chettyfiles/ui_formula_jpube.pdf 

Chetty, Raj and Adam Looney, 2006. Consumption Smoothing and the Welfare Consequences of Social Insurance in Developing Economies, Journal of Public Economics 90: 2351-2356. 

Melitz, Marc J., and Stephen J. Redding. "Missing Gains from Trade?" The American Economic Review 104, no. 5 (2014): 317-21. http://www.jstor.org/stable/42920956. 

Arkolakis, Costas, Arnaud Costinot, and Andrés Rodríguez-Clare. "New trade models, same old gains?." American Economic Review 102.1 (2012): 94-130.

Parallels in the US 

Beraja, Martin. "Counterfactual equivalence in Macroeconomics." Working Paper (2018). https://economics.mit.edu/files/17173

Sarto, Andres. “Recovering Macro Elasticities from Regional Data.” Working Paper (2018). https://economics.mit.edu/files/16160

Sraer, David, and David Thesmar. “A sufficient statistics approach for aggregating firm-level experiments.” No. w24208. National Bureau of Economic Research, 2018.

Caliendo, Lorenzo, Maximiliano Dvorkin, and Fernando Parro. "Trade and labor market dynamics: General equilibrium analysis of the china trade shock." Econometrica 87.3 (2019): 741-
835.

Quantifying the Losses from International Trade Spencer G. Lyon New York University Michael E. Waugh New York University and NBER March 2019



Calculating Equilibrium Prices: Scarf’s 
Algorithm

















Structure Needed? 
And At What Level?













Assessment
Previous seems rather special for preference
Cobb-Douglas different across households

Does not work

But, below, using production, get quite strong and general results!



Jones and Neary (1984) “The positive theory 
of international trade” https://doi.org/10.1016/S1573-4404(84)01004-2

https://doi.org/10.1016/S1573-4404(84)01004-2










“Commentary on development, globalization, and 
trade by Jonathan Dingel: On ‘hat algebra’” (again)



Applications in Finance



Application: Harberger�s Deadweight loss triangle formula
Derivation

Consumer endowed with Z units of the numeraire good (y), with price
normalized to 1

Firms convert y into J other consumption goods, x = (x1, ..., xJ ), with the
cost of xj units of good j being cj

�
xj
�
units of y .

Let the total cost of vector x be c (x) = ∑Jj=1 cj
�
xj
�
.

The government levies a unit tax t on good 1.

Let p = (p1, ..., pJ ) be the vector of pre-tax prices for the produced goods.
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Application: Harberger�s Deadweight loss triangle formula
Derivation, continued

Suppose quasilinear utility (no income e¤ects)

Consumer�s program:

max
x ,y

u (x1, ..., xJ ) + y

s.t. : px + tx1 + y = Z

Firm�s program:
max
x
p.x � c (x)

Market clearing
xD (p) = xS (p)

Let p (t) be the market-clearing price when taxes are t.
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Application: Harberger�s Deadweight loss triangle formula
E¤ect of taxes

To measure welfare loss from taxation, suppose government changes tax rate
t and returns the tax revenue as a lump-sum to the consumer.

Welfare is then:

W (t) =
n
max
x
u (x) + Z � tx1 � p (t) .x

o
+
n
max
x
p (t) .x � c (x)

o
+t.x1

=
n
max
x
u (x) + Z � tx1 � c (x)

o
+ t.x1

Note that the term tx1 appears in the welfare expression becayse the
government returns the tax revenue to the consumer).
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Application: Harberger�s Deadweight loss triangle formula
Two structural approaches to estimating welfare cost of taxes

1 Estimate a J-good supply and demand system and recover (parameterized)
utility and cost function parameters, then compute W (t) directly.

2 Fit a demand system to the data and integrate back to obtain expenditure
function (Hausman and Newey (1995), then get utility.

Problem: require 2J instruments (J for the demand curve slope, J for the supply
curve slope).
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Application: Harberger�s Deadweight loss triangle formula
An elegant approach proposed by Harberger

Di¤erentiate welfare with respect to taxes and exploit FOCs of �rm and workers:

dW (t)
dt

=
du (x)
dx

� dx
dt
� x1 �

dc (x)
dx

� dx
dt
+ x1

=
J

∑
i=2

�
du (x)
dxi

� dc (x)
dxi

�
dxi
dt
+

�
du (x)
dx1

� dc (x)
dx1

�
dx1
dt

= t
dx1
dt

where we used that at the consumer�s optimum:

du (x)
dxi

= pi =
dc (x)
dxi

for all i = 2, ..., J

du (x)
dx1

= p1 + t =
dc (x)
dx1

+ t
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Application: Harberger�s Deadweight loss triangle formula
An elegant approach proposed by Harberger

dW (t)
dt

= t
dx1
dt

Hence, a su¢ cient statistic for the welfare e¤ect of taxes is the e¤ect of the
tax on demand at equilibrium (no need to estimate the full demand curve).

Key insights are that

Behavioral e¤ects can be ignored: since consumers and �rms are optimizing,
those behavioral e¤ects have a zero �rst order e¤ect on welfare.
Price changes do not enter, since they are a simple redistribution from �rms to
consumers.
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Application: Harberger�s Deadweight loss triangle formula
An elegant approach proposed by Harberger

Limitations of su¢ cient statistics approach also illustrated with this example:

Cannot be used to address large counterfactual changes, since this is a local
derivation, relying on FOCs
Does not allow for pre-existing distortions

Example of a great advantage: Can show that same formula can be extended
to heterogeneity in agents�demands:

E¤ect of taxes on aggregate demand in equilibrium is still su¢ cient statistic
Intuition: the welfare e¤ects of changes in individual demands are unimportant
to a �rst order since agents were at their optimum
A structural model would require modeling and estimating the agents�
heterogeneities.
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Arkolakis, Costinot, and Rodríguez-Clare 
(2012) “New Trade Models, Same Old Gains”
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Melitz and Redding (2014) “Missing gains 
from trade?”
https://voxeu.org/article/missing-gains-trade
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https://voxeu.org/article/missing-gains-trade


Elasticities: Auclert (2018) “Monetary Policy 
and the Redistribution Channel”
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But building the macro RBC model was a bit arbitrary



Beraja (2018) “Counterfactual Equivalence in 
Macroeconomics”

30

How damaging is the Lucas critique?



Caliendo, Dvorkin and Parro (2015) “Trade and Labor 
Market Dynamics: General Equilibrium Analysis of the 
China Trade Shock”



Lyon and Waugh (2019) “Quantifying the 
Losses from International Trade”



Sraer and Thesmar (2019) “A Sufficient Statistics Approach 
for Aggregating Firm-Level Experiments”
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