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Abstract. Frictions at the microeconomic level generate distortions to macroeconomic aggregates

along the extensive and the intensive margin. How can we measure these margins and identify

their interaction with aggregate fluctuations? This paper advocates the use of qualitative survey

data. Credible measurement of distortions necessitates the use of restrictions that are consistent

with a variety of mechanisms and naturally leads to loss of point identification. Survey data can

be used to tighten the identified set and separately identify the two margins. The paper provides

a formal treatment both at the partial and general equilibrium level. Using the Business and

Consumer Survey collected by the European Commission, I identify distortions due to consumer

and firm financial frictions in the Spanish economy and provide decompositions of the margins of

adjustment. Preliminary results suggest that most of the adjustment during the financial crisis

happened through the intensive margin while aggregate consumption and investment distortions

operated through production e.g. through endogenous total factor productivity losses.
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1. Introduction

During the last three decades, the literature on heterogeneous agent models has explored various

types of frictions and heterogeneity which can successfully explain several stylized facts obtained

from firm and household level data. While very recent advances have made it possible to evaluate

the business cycle implications of agent heterogeneity (i.e. Ahn, Kaplan, Moll, Winberry, and

Wolf (2017); Challe, Matheron, Ragot, and Rubio-Ramirez (2017)), the mapping from primitives

to outcomes is arguably complex and model dependent.

Conclusions based on models akin to the Aiyagari-Huggett-İmrohoroğlu (incomplete markets) type

depend on assumptions such as the type and degree of heterogeneity present in the economy or the

nature of idiosyncratic risk (Buera and Moll, 2015).

A closely related question is what kind of data or moments are informative both for estimating and

evaluating heterogeneous agent models. The predominant approach is to match some features of the

agents’ invariant distribution to its empirical counterparts e.g. features of the wealth or earnings

distribution at a particular point in time. A recent strand of the literature 1 has advocated a

sufficient statistic approach to compute the impact effect of a policy shock in economies that only

feature idiosyncratic risk by plugging-in microeconomic estimates of the marginal propensities to

consume. The environment becomes slightly more complex once we admit that aggregate shocks

can also alter the way idiosyncratic risk matters.

This paper strives for a better understanding of the empirical implications of the interactions

between heterogeneity and frictions. Although similar in spirit to the literature on incorporating

microeconomic information in macroeconomic models, it asks a different question: what kind of ag-

gregated microeconomic information could be informative about the effects of frictions on aggregate

fluctuations and vice versa?

This paper advocates the use of qualitative survey data and in particular surveys that ask firms and

consumers directly about their current and expected future financial constraints on consumption

investment and production. Using a semi-structural approach, I show that qualitative survey data

provide critical information that would otherwise require a well specified heterogeneous agent model

1See Farhi and Werning (2016); Auclert, Rognlie, and Straub (2018); Auclert (2017) for a partial and a general
equilibrium setting and Chetty (2009) for a review of the sufficient statistics approach to program evaluation.
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to uncover2. I analyze both the limited information case of distortions to optimality conditions and

the "full information" case of distortions in the aggregate law of motion.

Frictions such as market incompleteness generate distortions to macroeconomic aggregates along

two dimensions: the extensive and the intensive margin3. I argue that aggregated qualitative

surveys provide a direct measure of the extensive margin, which allows us to identify the intensive

margin as well. Moreover, since we do not use the full model to uniquely pin down the mechanism,

we are only able to set identify the parameters of the benchmark representative agent model and

the resulting wedges. Qualitative survey data contribute to estimating these wedges more precisely

by shrinking the identified set.

Moving from wedges in optimality conditions to distortions in the aggregate law of motion requires

slightly stronger assumptions. While this paper is not about constructing precise mappings from

particular heterogeneous agent economies to wedges in the equilibrium prices and quantities, it

illustrates that under the assumption that aggregate wedges will only depend -to a first order

approximation - on the aggregate state variables, there is a precise mapping between wedges in the

optimality conditions and wedges in the equilibrium law of motion 4.

This existence result allows me to semi-parametrically identify the margins of adjustment in macroe-

conomic variables due to frictions and their interaction with aggregate shocks. The identified

margins provide semi-structural evidence on the relative importance of different channels through

which (financial) frictions at the microeconomic level can affect macroeconomic outcomes. More

importantly, qualitative surveys are able to capture idiosyncratic effects of frictions at the extensive

margin in a disciplined but not model driven way. The identified effects can then be potentially

used to judge the performance of fully fledged heterogeneous agent models as they are less model

dependent.

The paper contributes to different strands of the literature. The first strand is related to the

intricacies of parameter calibration/identification in representative agents models when the data
2The underlying assumption is that aggregated surveys are not systematically biased. This is likely to be true for
two reasons. First, due to their qualitative nature, survey data that ask subjects about their status rather than
their precise income are much more robust to measurement error. Second, since this data is aggregated, the effect of
individual misreporting becomes much less important.
3For example, the distribution of the marginal propensities to consume is affected by both margins.
4Chari, Kehoe, and McGrattan (2007), CKM hereafter, compute wedges in the optimality conditions of a frictionless
model for a given set of calibrated parameters that produce the same equilibrium allocations in economies with
specific parametric choices for the frictions. I also take the frictionless representative agent model as a benchmark
but contrary to CKM I map the wedge in the optimality conditions to wedges in the decision rules.
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is in fact generated by heterogeneous agent economies. Browning, Hansen, and Heckman (1999)

argue that the mapping from parameterizations in aggregate macroeconomic models to parameters

identified using microeconomic data is complicated by aggregation and sample selection issues5,

casting doubt on the whole endeavor of calibrating parameters using microeconomic studies. In

similar vein, Guvenen (2006) finds that estimates of the elasticity of intertemporal substitution

(EIS) using aggregate consumption data reflects the behaviour of poorer agents who have a high

EIS while Constantinides and Duffie (1996) find that in a no trade equilibrium, estimates of risk

aversion are biased due to cross sectional heterogeneity. Chang, Kim, and Schorfheide (2013)

find that preference and technology parameters are not invariant to policy when heterogeneity is

ignored.

The empirical strategy of this paper controls for heterogeneity and delivers the set of macroeco-

nomic estimates that are consistent with it, and accounts for the the lack of policy invariance.

Moreover, qualitative survey data control for the extensive margin of adjustment whose variation

would otherwise by absorbed by the structural parameters, bridging the gap between micro and

macro elasticities.

In the representative agent macro-econometric literature, survey data are typically linked to model

based random variables using additional observation equations with additive measurement error

(see e.g. Del Negro and Schorfheide (2013)). In this paper, I link qualitative survey data to the

objective beliefs of agents in the model.

This paper also belongs to the strand of the macroeconometric literature that deals with set identi-

fication in structural macroeconomic models (e.g. Lubik and Schorfheide (2004); Coroneo, Corradi,

and Santos Monteiro (2011)) and the literature on applications of moment inequality models, see

Pakes, Porter, Ho, and Ishii (2015); Ho and Rosen (2017) and references therein. Moment inequal-

ity restrictions have been used to characterize frictions in specific markets, see for example Luttmer

(1996) and Chetty (2012). The approximation to the HA model can also generate moment inequal-

ity restrictions for aggregate variables that nest both the representative agent case and deviations

from it. To my knowledge, this is the first paper that characterizes the relationship between wedges

in dynamic equilibrium models and these moment inequality restrictions.

5Popular examples include labour supply where most of the variation is on the extensive margin, pooling agents of
different risk classes and demographic groups etcetera.
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Using the Business and Consumer Survey collected by the European Commission, I identify distor-

tions due to consumer and firm financial frictions in the Spanish economy and provide decomposi-

tions of the margins of adjustment. Preliminary results suggest that most of the adjustment during

the financial crisis happened through the intensive margin while aggregate consumption and invest-

ment distortions operated through production e.g. through endogenous total factor productivity

losses.

The rest paper is organized as follows. In Section 2 provides an extended analysis of the methodol-

ogy in a partial equilibrium context. In Section 3 introduces the benchmark two asset heterogeneous

agent model, the first order approximation and the corresponding empirical implications of financial

frictions in the form of restrictions on collateralized borrowing. Section 4 analyzes the use of ag-

gregated qualitative surveys and the corresponding empirical restrictions, while Section 5 provides

the corresponding identification analysis based on the Generalized Method of Moments (GMM)

framework. Section 6 deals with the full information case and provide the result on the relation

between wedges in the optimality conditions and the decision rules. Section 7 presents the empirical

application and Section 8 concludes. Appendix A contains the proofs and more information on the

treatment of balance statistics for aggregated surveys.

Finally, a word on notation. T signifies the length of both the aggregate and average survey data,

and L the number of agents. θ P Θ signifies the parameters of interest with ΘCS
α the corresponding

1´α level confidence set, and by qjp; θq a measurable function. Bold capital letters e.g. Yτ denote a

matrix containing observations of vector Yt up to time τ , tYjujďτ . N pµ, σ2q is the Normal distribu-

tion, with probability density and cumulative density functions ϕpµ,σ2qp.q and Φpµ,σ2qp.q respectively;

||.|| is the Euclidean norm unless otherwise stated; K signifies the orthogonal complement and H

the empty set.

2. Partial Equilibrium Distortions and Surveys

I first motivate this paper’s approach by illustrating what can be learned from observing the be-

havior of a single household maximizing time separable lifetime utility. Assuming an instantaneous

utility function Upci,t;ωq, where ω signifies preference related parameters, the household receives a

random exogenous endowment yi,t and makes consumption-savings decisions pci,t, si,tq taking prices

as given. As in Zeldes (1989), wealth wi,t earns a riskless return R “ 1` r and there is a borrowing
5



limit at zero. The household solves the following problem:

max
tci,t,wi,t`1u8t“0

E0

8
ÿ

t“0
βtUpci,t;ωq

s.t. yi,t “ si,t ` ci,t

ai,t`1 “ p1` rqai,t ` si,t

ci,t, ai,t ě 0,@t

Denoting the marginal utility of consumption by U 1pci,t;ωq, the consumption Euler equation is

distorted by the non-negative Lagrange multiplier on the occasionally binding liquidity constraint,

denoted by λi,t, which is positive when the borrowing constraint is binding :

U 1pci,t;ωq “ βp1` rqEtU 1pci,t`1;ωq ` λi,t(1)

Given this setup, what is unknown and could be potentially learned from cross sectional data is the

preference parameters pβ, ωq and the multiplier λi,t, which is an endogenous variable. There are of

course alternative ways of achieving this. For example, one can split the sample into unconstrained

and hand to mouth households using some criterion as in the seminal work of Zeldes (1989) 6.

Different choices can lead to different sample selection and thus different conclusions on whether

liquidity constraints are present. The alternative way is a structural treatment which amounts to

writing down an estimated income process and derive optimal consumption. One would therefore

need to place much more belief on the technology of the borrowing constraint which in this case is

a hard constraint at zero, and the nature of idiosyncratic income risk.

An arguably more credible way to identify pβ, ωq is to use a more general implication of borrowing

constraints, which would be true across models with different types of heterogeneity, insurance

mechanisms and borrowing limit technologies, and would give rise to different specifications for λi,t.

This general implication is that liquidity constraints generate a positive discrepancy between todays

6Zeldes (1989) uses a cut-off rule for end of period financial wealth at zero and discusses different rules that could
have been used, as well as liquidity constraints arising from credit market imperfections and illiquid assets as e.g. in
Pissarides (1978). The importance of illiquid assets has been recently revived by the heterogeneous agent literature,
see for example Kaplan, Violante, and Weidner (2014) and references therein, where they also identify groups of
liquid and illiquid hand to mouth consumers using different rules.
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and tomorrows marginal utility of consumption, as the household cannot smooth consumption as

much as it desires7.

Whether λi,t is positive or not depends on the household’s expectations about the future. Conse-

quently, condition (1) is a conditional moment inequality. Using yi,t as an instrument, the following

unconditional moment inequality holds:

E
“

pU 1pci,t;ωq ´ βp1` rqU 1pci,t`1;ωqqyi,t
‰

ě 0(2)

Given the inequality, there is no unique vector of preference parameters pω, βq that satisfies it, and

we therefore no longer have point identification. The latter is of course the price one has to pay

for not exploiting the information given by a full model. In order to derive explicit identification

regions, I adopt the approximation of Hall (1978) using Upci,t;ωq :“ c1´ωi,t ´1
1´ω , which implies the

following law of motion for consumption:

ci,t`1 “ ρµci,t ` εi,t`1 ` λ̃i,t(3)

where λ̃i,t ” ´pU2pci,t;ωqq´1λi,t, U2pci,t;ωq is the second derivative of the utility function and εi,t`1

is the rational forecast error such that Etεt`1 “ 0.

Since ρµ may exceed one if βp1 ` rq ą 1 and vice versa 8, I re-express 3 in terms of consumption

growth,

∆ci,t`1 “ ρ̃µci,t ` εt`1 ` λ̃i,t

where ρ̃µ :“ ρµ ´ 1. Using income yi,t as an instrument, the identified set for ρµ is :

ρµ,ID,1 :“
ˆ

0, 1` Covpyi,t∆ci,t`1q

Covpyi,tci,tq



(4)

As we can readily see from (4), the inherent unobservability of λ̃i,t is the root of the loss of point

identification of ρµ. Avoiding to take a stance on the exact nature of λi,, which can involve a vast

amount of unobserved information results in set identification. Nevertheless, we are still able to

infer certain facts about the household’s preferences and economic behavior and conclusions are

valid across alternative environments.

7Similar restrictions arise in the context of limited commitment and endogenous solvency constraints as in Alvarez
and Jermann (2015).

8In fact, ρµ is equal to pβp1` rqq
´

U1pci,t;ωq
ci,tU2pci,t;ωq ą 0, and is constant under CRRA utility.
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Informative Bounds on Risk Aversion and ex-ante Measures of Consumption Loss.

Given ρµ,ID we can recover the implied identified set for the risk aversion parameter, ωID. As is

typical in the empirical macro literature, pr, βq are not identified from the dynamic properties of

the model but rather from other information, i.e steady states. In the case when βp1` rq “ 1, risk

aversion is unidentified (ωID “ R`), as consumption follows a random walk. If βp1` rq ‰ 1, then

risk aversion is set identified and has a very intuitive interpretation, as it reflects restrictions on

preferences implied by the presence of non-diversifiable income risk. Using (4) and βp1`rq ă 1, the

household is impatient and does not accumulate wealth indefinitely. Since income and consumption

growth are negatively correlated, which is usually the case when liquidity constraints are present

(Deaton, 1991), risk aversion is bounded by above and the set of values consistent with the data is

as follows:

ωID,1 “

"

ω P R` : ω ă } logpβp1` rqq}
logCovpyi,tci,tq ´ log pCovpyi,tci,tq ´ }Covpyi,t∆ci,t`1q}q

*

The stronger the negative correlation, the lower the upper bound on risk aversion, indicating that

the less risk averse household is not accumulating enough wealth to fully insure against income

risk. On the contrary, weak negative correlation permits higher estimates of risk aversion. Sim-

ilar to Arellano, Hansen, and Sentana (2012), the degree of under-identification depends on this

correlation, which is itself a function of pω, β, rq.

In terms of examining the implications of incomplete markets, one can use ρµ,ID,1 to identify

the range of consumption losses due to incomplete markets. Studying directly the implications

for consumption is consistent with our agnostic view on the mechanisms generating the liquidity

constraints, and is further motivated by the fact that there is a multiplicity of mechanisms that can

at least provide partial insurance and no structural model can do a fair job in accurately describing

the totality of these complex interactions9. Towards this end, bounds pρ
µ,ID

, ρ̄µ,IDq, can be used to

construct (interval) estimates of distortions in consumption growth implied by liquidity constraints

by plugging-in the identified set and averaging over the observations. In population, this produces

an identified set for distortions:

Eλi,t P

”

Epci,t`1 ´ ρ̄µ,IDci,tq,Epci,t`1 ´ ρµ,IDci,tq
ı

(5)

9This observation dates back to Deaton (1997) and has motivated structural and semi-structural studies on quantifying
the degree of risk sharing, see for example Blundell, Pistaferri, and Preston (2008) and Heathcote, Storesletten, and
Violante (2014).
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An interesting question, which is also the main point of this paper in an aggregate context, is

whether qualitative data can be informative about risk aversion and consumption behaviour in

general. The answer is affirmative.

The role of Qualitative Data. Suppose now that we observe the dichotomous response of the

household over time to a survey question that asks whether the household is (or expects to be)

financially constrained. An honest household will answer positively whenever λi,t ą 0.

Had we known the mechanism that generates this distortion to consumption we could easily control

for the occasionally binding constraint by including the interaction term χ̃i,tgpxi,tq where gpxi,tq

is the parametrized distortion which is a function of cash on hand xi,t :“ yi,t ` p1 ` rqai,t. This

would restore point identification of ρµ, ω and Eλi,t. I instead examine what can be learned from

these observations without explicit knowledge of gpxi,tq. The time series of responses tχ̃i,tutďN for

χ̃i,t ” 1p1λi,t ą 01q can be used to estimate Ptpλi,t ą 0q by using e.g. a probit model10. Therefore,

the conditional probability distribution of ∆ci,t`1, Ptp∆ci,t`1 ă vq for v P R is equal to:

Ptpεi,t`1 ă v ´ ρ̃µci,tqPtpλi,t “ 0q ` Ptpεi,t`1 ă v ´ ρ̃µci,t ´ λi,tqPtpλi,t ą 0q(6)

For εt`1 „ Np0, σ2
ε q, (6) simplifies further to,

Φ0,σ2
ε
pv ´ ρ̃µci,tqPtpλi,t “ 0q ` Φ0,σ2

ε
pv ´ ρ̃µci,t ´ λi,tqPtpλi,t ą 0q(7)

A key observation is that the distortion λi,t is positive only when the state variables pai,t, yi,tq lie

in a particular area of their domain A which is determined by an unknown threshold pw˚i , y˚i q,

e.g. A :“
 

pai,t, yi,tq P R2 : ai,t ď w˚i ^ yi,t ď y˚i
(

. A complete model would pin down, analyti-

cally or numerically this domain. Observing χ̃i,t dispenses us with the need to characterize A (or

equivalently the corresponding part of the domain xi,t).

In order to analyze the implications of observing χ̃i,t, I next characterize the form of λi,t had

it been generated by the model with the hard constraint at zero. For analytical tractability, I

approximate consumption in incomplete markets by a piecewise function. When the household is

constrained, cinc,coni,t “ xi,t while when income is not autocorrelated, unconstrained consumption

10Note that contrary to gpxi,tq, which can involve kinks and other nonlinearities, Ptpλi,t ą 0q is much simpler
to characterize as the budget constraint is by construction linear in xi,t, and the distribution of any unobserved
components of xi,t can be modeled using i.e. a mixture of distributions: Ptpλi,t ą 0q “ Ptpxi,t ă x‹q where x‹ is
constant by construction.
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is equal to cinc,unci,t “
p1`r´ρµq

1`r xi,t. The latter is parallel to the perfect foresight solution, cpfi,t “

p1 ` r ´ ρµqai,t `
1`r´ρµ

1`r pyi,t `
ȳ
r q “

p1`r´ρµq
1`r pxi,t `

ȳ
r q where

p1`r´ρµq
1`r

ȳ
r can be interpreted as the

share of permanent income (ȳ ” Eyi,t) that is precautionary savings11.

In the appendix, I show that consumption growth under incomplete markets can be written as

follows:

∆cinci,t`1 “ ρ̃µci,t ` εt`1 ` 1pλi,t ą 0q
ˆ

´ρµci,t ` ȳ

ˆ

1´ ρµ
1` r p1´ Fypx

‹qq

˙˙

:“ ρ̃µci,t ` εt`1 ` 1pλi,t ą 0q pλ1ci,t ` λ0q

Therefore, substituting λi,t in (7), yields the following restriction12:

Ptp∆ci,t`1 ă vq “ Φ0,σ2
ε
pv ´ ρ̃µci,tqPtpλi,t “ 0q ` Φ0,σ2

ε
pv ´ pρ̃µ ` λ1qci,t ´ λ0qPtpλi,t ą 0q

ď Φ0,σ2
ε
pv ´ ρ̃µci,tqPtpλi,t “ 0q ` Φ0,σ2

ε
pv ´ ρ̃µ,olsci,tqPtpλi,t ą 0q(8)

where ρ̃µ,ols is the least squares estimate when regressing consumption growth on past consumption,

that is:

ρ̃µ,ols “ ρ̃µ `

˜

Ec2
i,tPtpλi,t ą 0q

Ec2
i,t

¸

λ1
looooooooooooomooooooooooooon

Bias from Incomplete Markets

:“ ρ̃µ ` pλ1

I now ask: How does this additional restriction refine the identified set in (4)?. Denote by ρµ,ID,2

the set of ρµ consistent with the unconditional moment inequality constructed using yi,t and (8).

The simplest way to show the refinement of (4) is to show that there exists a ρµ P ρµ,ID,1 that does

not belong to ρµ,ID,2. In the appendix, I show that using ρµ,ols as the test point, (8) is not satisfied

when

Ptpλi,t ą 0q P pgt, 1q(9)

where gt :“ Φpv´ρ̃µci,tq´Φpv´ρ̃µ,olsci,tq
Φpv´ρ̃µci,tq´Φpv´λ0´pρ̃µ`λ1qci,tq

.

To gain intuition, consider the extreme cases where Ptpλi,t ą 0q is zero or one. Condition (9)

becomes invalid as p0, 1q and p1, 1q do not contain Ptpλi,t ą 0q. This was nevertheless expected,

as in either case, additional survey information is redundant. In the intermediate case in which

11Please see Figure 8.
12The inequality in (8) uses that p P p0, 1q and λ0 ą 0, the latter being true when the agent is impatient βp1`rq ă 1,
and this is the case in which liquidity constraints matter.
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liquidity constraints are occasionally binding, survey information matters as long as (9) is a proper

interval. As we show in the Appendix, this will be the case as long as v ă ρ̃µ,olsci,t, which implies

that gt is concave in Ppλi,t ą 0q. We plot below an example of such a case. What is evident is

that for higher values of λ1, i.e. 2λ1, concavity increases, and the admissible range (grey shade)

becomes larger. The more severe the distortions, the more likely is (in an unconditional sense)

that additional information matters. Conversely, in the frictionless limit, gt Ñ
λ1Ñ0

Ptpλi,t ą 0q,

contradicting (9). As evident, quality survey data can provide additional information that can help

narrow down the set of plausible values for the reduced form parameter ρµ, and therefore ω.

Figure 1. Range for v “ 0, ci,t “ 1, r “ 0.05, σε “ 0.1

Sharper estimates of ω imply sharper estimates of the consumption loss (5) as well. While this is

an important result in itself, qualitative data on constraints are actually even more informative.

When χi,t varies over time, Epct,t`1 ´ ρµci,tq underestimates the level of distortions, as it identifies

the total effect Ppλi,t ą 0qEpλi,t|λi,t ą 0q rather than the adjustment on the intensive margin,

Epλi,t|λi,t ą 0q. Since survey data can be used to estimate Ppλi,t ‰ 0q, the intensive margin can be

separately identified. This is important as a policy maker may not weigh equally a low probability-

high consumption loss and a high probability-small consumption loss. This will be even more

important when we consider aggregate fluctuations in the next section, as under ergodicity this

probability will describe the mass of agents that are affected by financial frictions over time.
11



The rest of the paper characterizes the case for general equilibrium models and what information

aggregated qualitative surveys can provide, based on similar assumptions to those made in the

simple example. To do so, I provide below the benchmark general equilibrium model.

3. An Approximate Heterogeneous Agent Model

To illustrate the restrictions implied from market incompleteness in general equilibrium I consider

a two asset economy where households can save in capital as well as in bonds. Positive capital

holdings makes households effective entrepreneurs, who are akin to intermediate producers facing a

downward sloping demand curve. Moreover, aggregate output is a CES aggregate of intermediate

goods. I first present the frictionless model where I will demonstrate that heterogeneity is not of

first order importance. However, this will not be true in an economy with frictions. In the rest of

the paper I denote by Λtpiq the cross sectional distribution of agents across state variables at time

t13, and the corresponding aggregate variables by capital letters i.e. Xt ”
´
xi,tdΛtpiq. Similarly, I

define by Λt,t`1piq to be the joint distribution of individual states at time t and t` 1.

3.1. The Frictionless Model.

3.1.1. Household-Entrepreneurs and Aggregate Output. Under monopolistic competition in the in-

termediate goods sector, the supply side has a standard formulation. The final good firm chooses

aggregate and firm specific output pYt,yi,tq to maximize profits PtYt ´
´
pi,tyi,tdΛtpiq subject to a

CES aggregate constraint, Y
ε´1
ε

t “
´
y
ε´1
ε

i,t dΛtpiq, leading to a downward sloping demand curve for

each firm i, yi,t “
´

pi,t
Pt

¯´ε
Yt.

The problem solved by the effective entrepreneur (ki,t ą 0), is to hire labour pldi,tq to minimize the

cost of productionWtl
d
i,t subject to producing a certain level of output pzi,tki,tqαpldi,tq1´α ě yi,t. This

yields nominal labour costs equal to Wtl
d
i,t “ p1´ αqθiyi,t where p1´ αqθi has the interpretation of

marginal cost14. Correspondingly, output at the optimal choice of labour is equal to yi,t “ zikiθ
1´α
α

i,t ζt

where ζt ”
´

1´α
Wt

¯
1´α
α and the indirect profit function is pri,t “ yi,tppi,t ´ p1 ´ αqθi,tq. Moreover,

it can be shown that pi,t “ ε
ε´1θi,t, that is, the entrepreneur prices yi,t at a constant mark-up over

marginal cost. Thus, aggregate labour costs can be rewritten as WtLt “ p1´ αq ε´1
ε PtYt.

13For example, in Section 2 the relevant state variables are yi,t and ai,t, and thus Λtpiq denotes the joint distribution
function at time t, Ptpyi,t ď y, ai,t ď aq. In this section, the joint distribution is Ptpzi,t ď y, ki,t ď kq.
14As usual, θi is the multiplier on the output constraint.
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3.1.2. Households. Dynastic households decide over consumption, working hours and total net

worth to be carried over to the next period, pci,t, lsi,t, ai,t`1q. In turn, ai,t is split between bonds

bi,t earning a gross interest rate Rt and capital ki,t, earning a gross return Rki,t`1. Individual

investment decisions pιi,tq increase the availability of capital for next period, up to a certain level

of depreciation. Gross individual income is therefore equal to ȳi,t “ Wtli,t ` p1 ´ δqki,t ` pri,t. If

ki,t “ 0, the household-worker receives only labour income. The household’s decision problem is

therefore as follows:

max
tyi,t,ki,t`1,wi,t`1,ιi,tu81

E0

8
ÿ

t“1
βt

˜

c1´ω
i,t ´ 1
1´ ω ´

l1`ηi,t

1` η

¸

s.t. ai,t`1 “ Rtwi,t ` ȳi,t ´ Ptci,t

ai,t`1 “ Ptki,t`1 ` wi,t`1

ȳi,t “Wtli,t ` p1´ δqPtki,t ` pri,t

ki,t`1 “ p1´ δqki,t ` ιi,t

ki,t`1 ě 0

The corresponding first order conditions are as follows :

c´ωi,t “ βEtc´ωi,t`1R
k
i,t`1 ´ vi,t

c´ωi,t “ βEtc´ωi,t`1π
´1
t`1Rt`1

lηi,t “
Wt

Pt
c´ωi,t

vi,tki,t`1 “ 0

which implies that:

vi,t “ βEtc´ωi,t`1

´

Rki,t`1 ´ π
´1
t`1Rt`1

¯

where vi,t is the multiplier on the non-negativity constraint on ki,t, Rki,t`1 “ p1 ´ δq `
Bpri,t`1
Bki,t`1

1
Pt`1

and πt`1 “
Pt`1
Pt

. If zi,t is highly autocorrelated, then bad productivity realizations can induce the

household to hit the non-negativity constraint pvi,t ą 0q. For example, under perfect competition

marginal profit is increasing in zi,t and thus there exists a threshold z‹ below which it is optimal

for the household to not hold any capital stock and only receive a working wage and save in bonds.

13



Note also that we have not assumed any borrowing limits and thus workers can effectively save to

self insure against idiosyncratic risk.

3.2. Approximation, Aggregation and Equilibrium. To facilitate the analysis, I proceed

by approximating individual marginal utility around the marginal utility of the representative

agent:

c´ωi,t « C´ωt ´ ωC´ω´1
t pci,t ´ Ctq `

ωpω ` 1q
2 C´ω´2

t pci,t ´ Ctq
2

If markets are complete, then expected marginal utility growth is equalized across agents, Et
´

ci,t`1
ci,t

¯´ω
“

Et
´

cj,t`1
cj,t

¯´ω
. This implies that individual consumption is proportional to aggregate consumption,

ci,t “ ciCt and cross sectional variation becomes time invariant as
ˆ
c´ωi,t Λtpiq “ C´ωt

ˆ

1` ωpω ` 1q
2

ˆ
pci ´ 1q2dΛtpiq ` op1q

˙

and the representative agent approximation becomes exact:

C´ωt “ βEtC´ωt`1π
´1
t`1Rt`1

With regard to the first order condition for capital, multiplying by ki,t`1, applying the same ap-

proximation to marginal utility and aggregating using Λt`1piq yields that15:

C´ωt Kt`1 “ βEtC´ωt`1

ˆ
Rki,t`1ki,t`1dΛt`1piq

where
´
Rki,t`1ki,t`1dΛt`1,tpiq “ p1´δqKt`1`

´ Bpri,t
Bki,t

ki,tdΛt`1piq
1

Pt`1
“ p1´δqKt`1`αp1` 1´α

αε qYt`1.

Since Kt`1 is determined at time t,

C´ωt “ βEtC´ωt`1

ˆ

p1´ δq ` α
ˆ

1` 1´ α
αε

˙

Yt`1
Kt`1

˙

When ε Ñ 8, this condition is isomorphic to the condition obtained in a representative agent

model where aggregate production is Cobb- Douglas and Yt`1
Kt`1

is the marginal product of capital

(and profits disappear).

15The same result goes through if we keep the second order approximation for marginal utility, integrate using the
joint distribution Ptpzi,t ď z, ki,t ď kq and then set higher order moments to zero.
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Regarding aggregate output, integrating over pri,t and solving for Yt, Yt “ Wt
Pt
Lt

ε´1
ε p1´ αq. More-

over, integrating the firm revenue function and solving for Yt yields

Yt “

˜ˆ
ziki

ˆ

pi,t
Pt

˙
1
α

dΛtpiq
¸α

L1´α
t

Using that up to first order, Yt «
`´
zikidΛtpiq

˘α
L1´α
t and that pzi,t, ki,tq are conditionally inde-

pendent, the aggregate production function is also of Cobb-Douglas form.

Finally, using the first order condition for hours worked under the same approximation for the

marginal utility of consumption, aggregate labour supply is equal to Lt “
`

Wt
Pt

˘

1
η C

´ω
η

t . Imposing

equilibrium in the labour market implies that ε´1
ε p1´ αqYt “

`

Wt
Pt

˘1` 1
η C

´ω
η

t .

Denoting by X̃ the percentage deviations of any aggregate variable Xt from aggregate steady

state xss, the system of aggregate linearized equilibrium and market clearing conditions are stan-

dard:

´ωC̃t ´ p1´ βp1´ δqqEtR̃kt`1 ` ωĒtC̃t`1 “ 0

yssỸt ´ cssC̃t ´ issĨt “ 0

K̃t`1 ´ p1´ δqK̃t ´ δĨt “ 0

Ỹt ´ αZ̃t ´ αK̃t ´ p1´ αqL̃t “ 0

R̃kt ´ αZ̃t ` p1´ αqK̃t ´ p1´ αqL̃t “ 0

W̃t ´ ωC̃t ´ ηL̃t “ 0

W̃t ´ Ỹt ` L̃t “ 0

Using standard methods, one can obtain the aggregate decision rules for Xt, which will depend on

predetermined capital stock K̃t and on aggregate conditional expectations on productivity for some

j periods ahead, EtZ̃t`j .

3.3. When is heterogeneity of first order importance for aggregate fluctuations? A

repeated theme of the previous derivations is that heterogeneity was negligible to first order. The

key assumption was obviously the lack of frictions. In this section I will show that, as expected,

in the presence of frictions, heterogeneity matters to first order. In particular, wedges in the

"representative agent" equilibrium conditions above vary according to an extensive and an intensive
15



margin. In the previous section I considered only one source of heterogeneity, that of productivity.

In this section, I consider an additional dimension of heterogeneity, that of investment efficiency.

Both productivity and investment efficiency shocks, zi,t and ηi,t respectively, can potentially affect

aggregate consumption and investment through different channels16.

Below, I consider a modification of the benchmark model that considers the interaction of these

dimensions of heterogeneity together with a borrowing constraint on net worth 17. The modified

problem for the household is as follows:

max
tyi,t,ki,t`1,wi,t`1,ιi,tu81

E0

8
ÿ

t“1
βt

˜

c1´ω
i,t ´ 1
1´ ω ´

l1`ηi,t

1` η

¸

s.t. ai,t`1 “ Rtwi,t ` ȳi,t ´ Ptci,t

ai,t`1 “ Ptηi,tki,t`1 ` wi,t`1

ȳi,t “Wtli,t ` p1´ δqPtηi,tki,t ` pri,t

ki,t`1 “ p1´ δqki,t `
ιi,t
ηi,t

ki,t`1 ě 0

wi,t`1 ě ´Ptϕi,tki,t`1

where the first order conditions with respect to capital and bonds are as follows:

ηi,tc
´ω
i,t “ βEtc´ωi,t`1R

k
i,t`1 ` vi,t ` ϕi,tµi,t

c´ωi,t “ βEtc´ωi,t`1π
´1
t`1Rt`1 ` µi,t

where µi,t is the multiplier on the occasionally binding borrowing constraint. Combining the two

conditions, µi,t when non zero is equal to
ˆ

βEtc´ωi,t`1

ˆ

Rki,t`1´ηi,tπ
´1
t`1Rt`1

ηi,t´ϕi,t

˙

`
vi,t

ηi,t´ϕi,t

˙

. Since bor-

rowing constraints can bind, household-workers or household-entrepreneurs are not perfectly in-

sured, so consumption inequality is not negligible. To simplify notation, let si,t ” pzi,t, ηi,t, ki,t, wi,tq

and St be the vector that includes all aggregate information, including the distribution of si,t.

16Buera and Moll (2015) studied these channels in isolation and concluded that heterogeneity in productivity is
the most likely form of heterogeneity as it leads to a fall in total factor productivity (TFP), as is often observed
in recessions. Nevertheless, Gopinath, Kalemli-Özcan, Karabarbounis, and Villegas Sanchez (2017) have argued
that models of financial frictions that link TFP to financial frictions predict an increase in TFP after a financial
liberalization episode, which is inconsistent with the experience of Southern Europe, including Spain.
17The way I specify the borrowing constraint does not affect the qualitative statements made for the distortions
; φi,t could in principle depend on the size of the firm ki,t`1 as in Gopinath, Kalemli-Özcan, Karabarbounis, and
Villegas Sanchez (2017) or the market value of its capital stock, pηi,tq.
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Aggregating the bond Euler equation using ppsi,t|Stq, and using that agent expectations are formed

using ppsi,t`1, St`1|si,t, Stq, the approximate aggregated first order condition for bonds is equal

to:

ΞtC´ωt “ βEtC´ωt`1π
´1
t`1Ξt,t`1Rt`1 `

ˆ
µi,tdΛtpiq(10)

where for Ct`1 ”
´
ci,t`1ppsi,t`1|St`1, Stqdpsi,t`1, si,tq and Ct ”

´
ci,tppsi,t|Stqdpsi,tq, Ξt ” 1 `

ωpω`1q
2 C´2

t V artpci,tq and Ξt,t`1 ” 1 ` ωpω`1q
2 C´2

t`1V artpci,t`1q. Correspondingly, the approximate

aggregate condition for the investment Euler equation is

ΞtC´ωt “ βEtC´ωt`1Ξt,t`1

ˆ
Rki,t`1dΛtpiq `

ˆ
µki,tdΛtpiq(11)

where µki,t “ βEtc´ωi,t`1

ˆ

pp1´ηi,t`ϕi,tqqRki,t`1´π
´1
t`1Rt`1

ηi,t´ϕi,t

˙

`
vi,t

ηi,t´ϕi,t
.

There are two important observations regarding distortions to the bond and capital investment Eu-

ler equations. First, µi,t is weakly positive by construction and therefore the aggregate distortion to

the bond Euler equation,
´
µi,tdΛtpiq ”

´
µi,tppsi,t|Stqdpsi,tq, will be a weakly positive random vari-

able as well. Correspondingly, the aggregate investment Euler equation will be generally distorted as

well. Second, while we know the sign of the distortion to the bond Euler equation, µt ”
´
µi,tdΛtpiq,

the same is not true for the distortion to the investment Euler equation, µkt ”
´
µki,tdΛtpiq , as it

depends on the net external financial position of the households18.

Condition (10) is therefore more amenable to empirical analysis. In particular, if data on the cross

sectional variance of consumption is also available to the econometrician, it immediately follows

that

C´ωt “ βEtC´ωt`1π
´1
t`1Rt`1 ` βEtC´ωt`1π

´1
t`1

ˆ

Ξt,t`1
Ξt

´ 1
˙

Rt`1 `

ˆ
µi,tdΛtpiq

” C´ωf,t ` βEtC
´ω
t`1π

´1
t`1

ˆ

Ξt,t`1
Ξt

´ 1
˙

Rt`1 ` µt

18Notice that in the absence of investment efficiency shocks and foreign capital markets, if we apply same approx-
imation to marginal utility, the additive distortion is eliminated as multiplying the investment Euler equation by
ki,t`1, aggregating using ppsi,t, si,t`1|St, St`1q ”

dΛt,t`1piq
dpsi,t,si,t`1q

and ignoring higher order terms,
´
ϕi,tµi,tdΛt,t`1piq “

´
`

C´ωt ´ βEtC´ωt`1π
´1
t`1Rt`1

˘ ´ wi,t`1
Pt

ppsi,t, si,t`1|St, St`1qdpsi,t, si,t`1q “ 0 as bonds are in zero net supply. This is
similar to the result of Buera and Moll (2015). Otherwise, depending on whether net foreign lending is positive or
negative, the sign of the aggregate distortion can change.
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Taking unconditional expectations using i.e. Kt as an instrument gives rise to the following moment

inequality19,

E
ˆ

C´ωt ´ C´ωf,t ´ βC
´ω
t`1π

´1
t`1

ˆ

Ξt,t`1
Ξt

´ 1
˙

Rt`1

˙

Kt ě 0(12)

Having characterized the aggregate distortions that can arise due to investment and productivity

shocks, we next analyze what we learn about the aggregate distortions and the model in general

from aggregated qualitative surveys.

4. Accounting for Heterogeneity through Aggregated Surveys

I focus on qualitative survey data because they contain distributional information that can be

directly linked to µt. This is especially true for economies with frictions, as the proportion of agents

whose behavior is distorted is an important statistic. An example of a distributional statistic that

has been routinely used to judge the validity of complete models is the proportion of firms which

cannot change prices in New Keynesian models featuring a Calvo adjustment mechanism. We thus

view our approach as a significant generalization of the treatment of microeconomic information in

dynamic equilibrium models.

Qualitative survey data are usually available in the form of aggregate statistics, where aggregation

is performed over categories of answers to particular questions. As in micro-econometric studies,

the categorical variable is a function of a continuous latent variable. In a structural context, there

is a measurable mapping from the categories of answers to the random variables relevant to the

decision of each agent. For example, if the question is of the type "How do you expect your

financial situation to change over the next quarter" and the answer is trichotomous, i.e "Better",

"Same" and "Worse", then the answers map to a set of partitions of the end of period assets at`1:

at`1 P rat ` ε,8q, at`1 P pat ´ ε, at ` εq and at`1 P p´8, at ´ εs for some εt ą 0. These partitions

have a one to one mapping to partitions of the information set of the agent, psi,t, Stq. For example,

if the agent receives a bad draw in income, and αt is low enough, then she will choose "Worse".

Similarly, questions that ask for the current state of the agent have an identical interpretation in

terms of partitions of the information set.

19Notice that C´ωf,t is the frictionless model prediction, which under rational expectations should be equal to
βEtC´ωt`1π

´1
t`1Rt`1 by construction.
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To formalize this, denote by tSi,tuiďN the survey sample over a period of length T, for N re-

spondents. Let Cl be the lth categorical answer and ξ̂i,t the respondent’s choice. The proportion of

respondents for each category l are therefore equal to B̂lt “
ř

iďN 1pξ̂i,t P Clq. Under truth telling, we

can map the answer to agent beliefs i.e. there exists a mapping h : ξ̂i,t Ñ si,t ” Ei,tpxi,t`1|psi,t, Stqq.

Moreover, since the conditional expectation is a function of the information set, say gpsi,t, Stq, let

S‹t ” tpsi,t, Stq P R2pnx`nzq : gpsi,t, Stq P Blu for Bl :“ hpClq, that is, S‹t belongs to the partition of

the support of psi,t, Stq that corresponds to category C l. Consequently, the survey statistic has the

following theoretical form, which can be linked to the model:

B̂lt “
ÿ

iďN

1pEi,tpsi,t`1, Stq|psi,t, Stqq P Blq(13)

Given this form, I next characterize the additional restrictions that survey data impose on the

estimation. Let Y f
t be the frictionless model prediction and let λt ” Yt ´ Y

f
t “ λot ` λ

un
t where λot

is the observable component (up to the parameter vector θ) of the aggregate distortion and λunt the

unobservable component. For example, in the previous section, λot ” ´βC´ωt`1π
´1
t`1

´

Ξt,t`1
Ξt ´ 1

¯

Rt`1

while λunt ” µt.

Since µt ”
´
µi,tdΛtpiq “

´
si,t:µi,t‰0 µi,tdΛtpiq using Bayes law, we decompose µt into two multi-

plicative components:
ˆ
si,t:µi,t‰0

µi,tdΛtpiq “ Etpµi,t|µi,t ‰ 0qPtpµi,t ‰ 0q

” κtBt

where κt is the intensive margin, that is "the average distortion conditional on the household being

constrained", and Bt the extensive margin. Notice that since Bt P p0, 1s, κt and µt will have the

same sign.

4.1. Empirical Restrictions. Assuming that the aggregate moment conditions are additively

separable in λt, the following proposition characterizes the restrictions implied by frictions and

heterogeneity when survey data is present or not:
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Proposition 1. For B̂lt Ñ Bt P p0, 1s, a positive random variable Xt´1 which is Yt´1 measurable

and known sign of µt (or Etpµtq) then

sign
`

E pg pYt, Yt`1, θq ´ λ
o
t pYt, Yt`1, θqqXt´1B

´1
t

˘

“ sign pEpκtXt´1qq(14)

When B̂lt is not available, then

sign pE pg pYt, Yt`1, θq ´ λ
o
t pYt, Yt`1, θqqXt´1q “ sign pEpµtXt´1qq(15)

Proof. See Appendix A �

Obviously, when Bt is zero for all t, then condition (14) collapses to the standard moment equality

restriction i.e. the one implied by the frictionless model. Moreover, conditions (14) and (15) are

moment (in)equality conditions and feature alternative restrictions depending on the availability of

qualitative survey data.

4.2. Full Information Analysis. The analysis above was based on estimation that utilizes the

moment inequality restrictions arising from the equilibrium conditions of the model. However,

one might want to conduct experiments using a full information approach. I next illustrate how

this becomes possible with a representation result that allows us to work with distortions in the

aggregate decision rules of the economy.

As already illustrated in Section 3, the aggregate equilibrium conditions can be distorted. Denoting

the aggregate endogenous and exogenous states by Xt “
´
xi,tdΛtpiq and Zt “

´
zi,tdΛtpiq20, the

general log-linearized aggregate conditions are as follows:

GpθqXt “ F pθqEtpXt`1|Xtq ` LpθqZt ` µ̃t(16)

Under complete markets, the model reduces to the frictionless representative agent model, where

µ̃t “ 0. To achieve maximum generality, I also assume that a subset of parameters in θ, say θ2, is

also set to zero. In the context of Section 3, this can correspond to eliminating Ξ̃t, the log-linearized

version of the cross sectional consumption variance, which does not appear under complete markets.

20Note that the representation I choose for xi,t and zi,t is general enough, as it can include past endogenous variables
and quantities that are determined by aggregate behavior. For example, in section 3, R̃t can be included both in xi,t
and Xt.
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I thus partition the vector θ into two subsets, pθ1, θ2q, and the frictionless economy can then be

summarized by:

Gpθ1, 0qXt “ F pθ1, 0qEtpXt`1|Xt, Ztq ` Lpθ1, 0qZt(17)

Zt “ RpθqZt´1 ` εt(18)

Using the decision rule in the expectational system (17) and solving for the undetermined coeffi-

cients 21, a Rational Expectations equilibrium for the frictionless economy exists if the following

assumption is satisfied:

1. ASSUMPTION-EQ

There exist unique matrices P ˚pθ1, 0q
nxˆnx

, Q˚pθ1, 0q
nxˆnz

satisfying:

pF pθ1, 0qP˚pθ1, 0q ´G˚pθ1, 0qqP˚pθ1, 0q “ 0

pRpθqT b F pθ1, 0q ` Iz b p´F pθ1, 0qP˚pθ1, 0q `G˚pθ1, 0qqqvecpQpθ1, 0qq “ ´vecpLpθ1, 0qq

such that Xt “ P ˚pθ1, 0qXt´1 `Q
˚pθ1, 0qZt is a competitive equilibrium.

4.3. Representation : From Wedges to Decisions. I next characterize the relationship be-

tween µ̃t and a set of candidate decision rules that depend on the endogenous states and some

unobserved process, λ̃t. Proposition 2 states sufficient conditions such that decision rules are con-

sistent with µ̃t.

Proposition 2. If there exist matrices pM1,M2q such that µ̃t “M1Xt´1 `M2Zt, then

(1) There exists a distorted aggregate decision rule Xt “ Xf,RE
t ` λ̃t which satisfies (16)

(2) There exists a matrix H such that λ̃t “ Hµ̃t where

vecpHq “
`

M 1
1 bGpθ1, 0q ´ pM1P

‹pθ1, θ2qq
1 b F q

˘´1
vecpM1q

vecpM2q “
`

Inxnz ´R
1 bH ´ Inz b pGHq

˘´1 `
pM1Q

‹pθ1, θ2qq
1 b F

˘

vecpHq

where and pP ‹pθ1, θ2q, Q
‹pθ1, θ2qq is the Rational Expectations solution to (16).

Proof. See Appendix �

21See for example Marimon and Scott (1998).
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Proposition 2 illustrates that there is a linear relationship between λt and µ̃t while H is a nonlinear

function of pM1,M2q due to cross equation restrictions. From an econometric point of view, this

implies that the wedge in the moment conditions translates to a distortions in the decision rules

which can be parameterized by λ̃t “ HM1Xt´1`HM2Zt ” H1Xt´1`H2Zt. The assumption that µ̃t

is a linear function of the states merits some discussion. Essentially, there is an implicit assumption

that the average value of xi,t and zi,t is sufficient to predict future variables i.e. the distribution

does not matter. This is also reminiscent of the approach of Krusell and Smith (1998).

The implication of Proposition 2 is that despite the incompleteness of the structural model, in

the sense that the precise mapping of the wedge to parameters is unknown, a likelihood function

can be constructed and estimation can be carried through. This, nevertheless, will not lead to

point identification for pθ,H1, H2q in general. Log-linearisation makes it is hard to know whether

certain restrictions can hold a priori. Nevertheless, likelihood based inference can be conducted

using identification robust methods like the one adopted in the empirical part of section 7.

I next discuss the identification of the frictionless model given the information contained in the

moment restrictions derived in Proposition 1.

5. Identification

5.1. Identification without Bt. Revisiting the moment inequality restrictions derived in the

previous section, condition (15) is a standard moment inequality restriction, which can be expressed

as follows:

(19) E
ˆ

g
rˆ1
pYt, Yt`1, θq ´ λt

rˆ1
opYt, Yt`1, θq

˙

φpYτ´1q “ EµtφpYτ´1q ” U P r0,8q

where φp.q is an inequality preserving function of Yτ´1 and U is a vector of nuisance parameters

that restore the moment equality. From an economic point of view, the set of model completions

is simply the set of all possible mechanisms that generate the wedge µt such that U ě 0. The

identified set is thus defined as follows:

ΘI :“
#

θ P Θ : DU P
ą

r

R`;E pmpYt, Yt`1, θqφpYt´1qq ´ U “ 0
+

(20)

where mpYt, Yt`1, θq :“ pg pYt, Yt`1, θq ´ λ
o
t pYt, Yt`1, θqq.
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In the next proposition, we will use the notion of correct specification and conditional identification,

which we define below:

Definition 1. We say that mpYt, Yt`1, θq is correctly specified if there exists θ0 P Θ such that if

U “ 0, EmpYt, Yt`1, θ0q “ 0.

Definition 2. For some U P
Ś

dimU
R`, θ1pUq is conditionally identified if there does not exist any

other θ P Θ, θ2pUq such that EmpYt, Yt`1, θ1pUqq “ EmpYt, Yt`1, θ2pUqq.

Correct specification ensures that the identified set is not empty, while definition 2 is important for

guaranteeing that more information on the wedge U leads to a smaller identified set for θ.

We next clarify the distinction between just identifying information and overidentifying information

in a the set identification context, which will be useful for our main result on qualitative survey

data.

Proposition 3. ΘI when r “ nθ

Under correct specification of mp.q and conditional identification,

D! invertible mapping G : ΘI “ G´1pUq XΘ

Proof. See Appendix �

Proposition 3 establishes that fixing a value for the wedge U , there exists a unique value for θ,

defined as θpUq, that satisfies 19. This is akin to the order condition for identification in moment

equality models.

Given this one to one mapping, any additional information is likely to make the identified set

smaller.

5.2. Identification with Bt. Our final aim is to illustrate that access to qualitative survey data

is likely to be reduce the identified set, we distinguish between moments mα,tpθq, the necessary mo-

ments functions for Proposition 3 being true andmβ,tpθq the additional moment functions where for

notational brevity, we have dropped the dependence on Yτ´1. Moreover, let m̂α,tpθq :“ mα,tpθqφt

and m̂β,tpθq :“ mβ,tpθqφt, m̂αpθq and m̂βpθq the corresponding vectors, and m̄αpθq and m̄βpθq the

vector means. Moreover, let W be a real valued, possibly random weighting matrix, diagonal in
23



pWα,Wβq. Furthermore, denote by Qα the conditional expectation operator when conditioning on

W
1
2T
α m̂αpθq and by QKα the residual operator.

The following proposition specifies that as expected, for the identified set to be weakly smaller, the

additional moments have to be less than perfectly correlated with the necessary conditions:

Proposition 4. The Identified Set with Additional Conditions

(1) Proposition 3

(2) Ut “
 

Ut P rU, Ū s
(

, with U ” pW
1
2T
α Vα`W

1
2T
β Vβqφt, Ū ” pW

1
2T
α V̄αt`W

1
2T
β V̄βqφt and define

Uc
t “

"

Ut P rU, Ū s : EQKα
ˆ

W
1
2T
β mβpθpUqq ´ Ut

˙

“ 0
*

Then,

Θ1I Ă ΘI iff Uc
t Ă Ut(21)

Proof. See the Appendix �

Given these identification results, we can analyze identification arising from any inequality restric-

tion, and therefore any additional type of information can be potentially analyzed. Below, we

discuss and formally show how qualitative survey data can provide additional restrictions that are

informative about aggregative models of economies with frictions. Such information constrains

further the stochastic properties of µt, and therefore the size of ΘI .

Proposition 5. Identification with Bt

(1) If B̂kt Ñ Bt P p0, 1q, Θ1I Ă ΘI .

(2) Impossibility of point identification: When Bt ‰ 0, ΘI is not a singleton

Proof. See Appendix �

The set of admissible structures becomes smaller, and we can therefore make more precise state-

ments regarding parameters and conditional predictions.
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6. Evidence on Financial Frictions using Spanish Survey Data

The economy of Spain has experienced a severe financial crisis during the period 2008-2014. The

burst of the housing bubble which was supported by unrestrained credit growth in the past has

resulted in firm bankruptcies and a large drop in investment. Similarly, household indebtedness

which was also supported by a strong credit growth before the crisis was succeeded by de-leveraging.

In the upper panel of Figure 7 we plot the cyclical components for consumption, investment and

output after 1999.

Figure 2

A similar picture can be drawn if one looks at the aggregated surveys of firms and consumers.

In the lower panel of Figure 2 we plot the proportion of firms that reported financial constraints

(question 8F) while for consumers we plot the proportion of consumers reporting that their current

and future financial situation will worsen i.e. they are likely to go into debt.

Since a fraction of these households are likely to face borrowing constraints in the future (Q2 and

Q12 n the monthly consumer survey), the number we report is an upper bound to that fraction
22. Nevertheless, as evident from Figure 3, the fraction measured by the Business and Consumer

22Detailed information on this survey data can be found at: http://ec.europa.eu/economy_finance/db_
indicators/surveys/index_en.htm
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Survey tracks quite well the exact measure obtained from the Survey of Consumer Finances, up to

2012Q4.

Figure 3

6.1. Does heterogeneity matter? Some preliminary evidence from an SVAR. A rea-

sonable question to ask is whether heterogeneity does matter for the determination of aggregate

outcomes in Spain. To investigate this, we first estimate a vector autoregressive model (SVAR) that

includes the aggregated qualitative surveys presented in Figure 2. (cite Schoefheide) More particu-

larly, let Yt be the vector that includes aggregate investment (I), consumption (C), the real interest
26



rate (EONIA) (R) and LCC, FCP, FCI. The corresponding structural model is therefore:

BYt “ AYt´1 ` et(22)

where ut “ B´1et and et „ p0, Inεq. To provide a semi-structural interpretation to innovations

in pLCC,FCP, FCIq, we employ a Cholesky identification scheme with Yt ordered as follows:

pFCP,RR,LCC,C, FCI, Iq. The proportion of firms claiming production related financial con-

straints FCP is unrelated to the consumption or investment side, while investment is likely to re-

spond contemporaneously to both desired savings by households - constrained and unconstrained,

and the real rate. Correspondingly, aggregate consumption is contemporaneously affected by FCP

and the real rate but not investment and LCI, which probably affect it with a lag. To assess the

validity of our restrictions, we also employ the restrictions that a31 “ a21 “ 0, where the latter

acknowledges that RR is to a large extent exogenous. This also delivers a likelihood ratio test

(over-identification) with pval5% “ 0.672. Since this is a likelihood ratio test, all the restrictions are

considered jointly valid. The identified impulse responses to innovations in the extensive margins

are as follows:

Figure 4
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The strongest and most significant response to variations in the intensive margin for financially

constrained firms is, as expected, that of aggregate investment. A one standard deviation increase

in the proportion of investment firms claiming financial constraints causes a fall to aggregate invest-

ment, which reaches its maximum in around two years, while it decreases consumption, with the

maximum decrease within one year (borderline significant at 10% level for three to four quarters

ahead). Correspondingly, one standard deviation increase in the proportion of firms that claim

production related financial constraints lead to an initial drop in investment and a very mild in-

crease on consumption after six quarters,which is both economically and statistically insignificant.

Finally, a one standard deviation increase in the proportion of constrained consumers leads to an

(bound) an initial drop in investment, as entrepreneurs cannot borrow.

Though preliminary, the SVAR evidence reveals that the extensive margins are significant drivers

of fluctuations in the Spanish economy, at least for investment. However, such evidence is to be

taken with a grain of salt, as we still need to measure the extensive margin.

6.2. Real Business Cycles and Financial Frictions. To further understand the interactions

of financial frictions and macro-aggregates in the Spanish economy, we estimate the real business

cycle model presented in Section 3, slightly modified to take into account of capital utilization and

the openness of the Spanish economy. Before presenting the estimation results, we first examine

whether additional moment conditions generated by consumer survey data are informative for

structural parameter estimates. We use the following moment conditions to estimate the coefficient

of relative risk aversion and the Frisch elasticity of labour supply, ω and η respectively.

E
ˆ

C´ωt ´ βC´ωt`1π
´1
t`1

ˆ

Ξt,t`1
Ξt

˙

Rt`1

˙

Yt´1B
´1
t ě 0(23)

E
`

Lηt ´WtC
´ω
t Ξt

˘

Yt´1 “ 0(24)

As evident, the posterior distribution for ω becomes less dispersed and more sharply peaked, and

the confidence set for the identified set becomes narrower23. The arguably small change in the

posterior is perfectly in line with Proposition 5: The percentage of consumers which report liquidity

constraints was roughly constant before 2008, while it varies from zero to 0.5% over the rest of the
23Notice that the MCMC chain was generated using the same seed. Thus, any differences in the posteriors are entirely
attributed to identification power.
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period. If Bt is entirely constant, then there is no additional information. The corresponding

(projections) of the 95% joint confidence set obtained using quantiles from the posterior draws of

the objective function as in Chen, Christensen, O’Hara, and Tamer (2016) confirm the observations

from Figure 5.

Figure 5

Turning to full information analysis, the log-linearized model is as follows:

St ´ Ct ` Ct,f “ 0

ψUt ´ p1´ ψqRkt “ 0

Ku
t ´Kt´1 ` Ut “ 0

´ωC̃t ´ p1´ βp1´ δqqEtR̃kt`1 ` ωĒtC̃t`1 “ 0

yssỸt ´ cssC̃t ´ issĨt ´Gt ´ ussUt ´ vSt “ 0

K̃t`1 ´ p1´ δqK̃t ´ δĨt “ 0

Ỹt ´ αZ̃t ´ αK̃t ´ p1´ αqL̃t “ 0

R̃kt ´ αZ̃t ` p1´ αqK̃t ´ p1´ αqL̃t “ 0

W̃t ´ ωC̃t ´ ηL̃t “ 0

W̃t ´ Ỹt ` L̃t “ 0
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where St is the exchange rate with respect to the rest of the world, while Ct,f is exogenous net ag-

gregate demand. To construct ΘCS
5% for the identified set we use a recent computationally attractive

procedure proposed by Chen, Christensen, O’Hara, and Tamer (2016). To obtain the parameter

draws, we use a 2-block RW-MCMC with uniform priors for all parameters24.

Below, I plot the identified total distortions to Consumption, Hours and Investment:

Figure 6

Given the confidence sets for λc and λinv, I compute the corresponding extensive and intensive

margins:

24We keep the last 300000 draws for inference.
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Figure 7

Moreover, OLS confidence intervals from projecting the total distortion on the extensive margins

reveals that the proportion of constrained agents is insignificant for aggregate consumption, while
31



the proportion of firms that claimed productive constraints are significant predictors of the con-

sumption distortions. This suggests that aggregate consumption has suffered mostly through TFP

losses:

Table 1. Confidence Set for Proj(λc)

Parameter q2.5% q97.5%
BLCC
t -0.0096 0.0017

BLCP
t 0.0002 0.0089

BLCI
t -0.0029 0.0097

On the other hand, aggregate investment seems to have suffered through both TFP losses and

liquidity constraints of firms producing investment specific goods. Although not statistically signif-

icant, liquidity constrained consumers seem to have contributed positively to investment through

savings.

Table 2. Confidence Set for Proj(λinv)

Parameter q2.5% q97.5%
BLCC
t -0.2690 0.0855

BLCP
t 0.0716 0.3435

BLCI
t 0.0719 0.4672

7. Conclusion

This paper has shown that inference about the direction and severity of frictions in an economy can

be improved with the use of qualitative surveys. The latter can provide additional distributional

information, which is crucial in economies with ex post heterogeneity and frictions. In general,

survey data provide a sufficient statistic for this information that would otherwise have to be

generated by a heterogeneous agent model.
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8. Appendix A

Proof. of Proposition 1.

Recall the representation for the model with frictions, that is,

Gpθ1, 0qXt “ F pθ1, 0qEtpXt`1|Xtq ` Lpθ1, 0qZt ` µ̃t

Plugging in the candidate distorted decision rule: X˚t “ Xf,RE
t ` λ̃t and using the competitive

equilibrium conditions for the frictionless model F pθ1, 0q
nxˆnx

P ˚pθ1, 0q
nxˆnx

`G˚pθ1, 0q
nxˆnx

“ 0 and pRpθ1, 0qT
nzˆnz

b

F pθ1, 0q ` Iz b pF pθ1, 0qP ˚pθ1, 0q `G˚pθ1, 0qqqvecpQpθ1, 0qq “ ´vecpLpθ1, 0qq leads to:

Gpθ1, 0qλ̃t “ EtF pθ1, 0qλt`1 ` µ̃t

Substituting for m̃ut “ M1Xt´1 `M2Zt and λ̃t “ Hµ̃t and matching coefficients on Xt´1 and Zt

we arrive at

vecpHq “
`

M 1
1 bGpθ1, 0q ´ pM1P

‹pθ1, θ2qq
1 b F q

˘´1
vecpM1q

vecpM2q “
`

Inxnz ´R
1 bH ´ Inz b pGHq

˘´1 `
pM1Q

‹pθ1, θ2qq
1 b F

˘

vecpHq

�

Proof. of Proposition 6:

Let W̃i,t :“ pxi,t´1, zi,tq and denote by W‹
t :“ pX ‹

t ,Z‹t q the support of the subset of W̃i,t such that

λi,t ‰ 0, and by W‹,c
t their complements in pX ,Zq.

First, notice that the survey statistic is unbiased for the proportion of agents facing frictions in the

model at time t. Using Λtpiq :“ Pt´1pxi,t´1 ď x, zi,t ď zq to compute conditional expectations,

Bt :“ Et´1B̂k,t “
ÿ

iďN

WiEt´1p1
“

W̃i,t P W‹
t

‰

q

“ Pt´1pW̃i,t P W‹
t q

“ Pt´1pλi,t ‰ 0q

�
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Proof. of Proposition 4 (nθ “ r)

Fix U
nθˆ1

P pU, Ū s. Assuming conditional identification (Definition 2), there is a unique value of θ˚

such that EmpZt, θ˚q ” Gpθ˚q “ U
nθˆ1

. Thus, ΘI “ ΘX G´1ppUqq. �

Proof. of Proposition 5 Denote the moment conditions using ny macroeconomic variables by

q1pθ,Yτ´1q and moment conditions using m´ ny survey variables by q2pθ,Yτ´1q:

q1pθ,Yτ´1q
nyˆ1

“ V1pYτ´1q P rVpYtq1, V̄pYtq1s

q2pθ,Yτ´1q
pny´kqˆ1

“ V2pYτ´1q P rVpYtq2, V̄pYtq2s

which again imply the following unconditional moment restrictions of the form Emp.q “ 0:

EpφpZtqpq1pθ,Yτ´1q ´ V1pYτ´1qq “ 0

EpφpZtqpq2pθ,Yτ´1q ´ V2pYτ´1qq “ 0

Partition the vector m ” pmT
α ,m

T
β q
T where mα contains the first nθ moments. Since m ą nθ, and

given a general weighting matrix W , we have the following first order conditions:

EJpθqT pW
1
2T
α mα `W

1
2T
β mβ ´ V pZtqφpZtqq “ 0

where the Jacobian Jpθq
nmˆnθ

has full rank. To economize on notation, redefine the weights after

pre-multiplication with the Jacobian, which implies that: EpW
1
2T
α mα ` W

1
2T
β mβq ´ U

nθˆ1
“ 0.

This is a projection of m on a lower dimensional subspace. Since W is an arbitrary matrix,

and pmα,mβq are possibly correlated, we reproject the sum onto the space spanned by W
1
2T
α mα.

Define Qα :“ W
1
2T
α mαpmT

αW
T
α mαq

´1mT
αW

1
2
α , the projection, and QKα the orthogonal projection.

Since the original sum satisfies the moment condition, then the two orthogonal complements will

also satisfy it: Therefore,

Qα

ˆ

W
1
2T
α mα `W

1
2T
β mβ ´ U

˙

“ W
1
2T
α mα `Qα

ˆ

W
1
2T
β mβ ´ U

˙

“ 0

QKα

ˆ

W
1
2T
α mα `W

1
2T
β mβ ´ U

˙

“ QKα

ˆ

W
1
2T
β mβ ´ U

˙

“ 0

where U P rW
1
2T
α VpYtqα `W

1
2T
β VpYtqβ, W

1
2T
α V̄pYtqα `W

1
2T
β V̄pYtqβs b φpYtq.
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As in Proposition 4, the first set of restrictions identifies a one to one mapping from U to ΘI , and

therefore θ˚pUq ” G´1pUq. Plugging this in the second set of restrictions eliminates dependence on

mα and imposes further restrictions on the domain of variation of U . Thus

QKα

ˆ

W
1
2T
β mβpUq ´ U

˙

“ 0

The admissible set for U is now
"

U P p´ inf, Ūq : QKα
ˆ

W
1
2T
β mβpUq ´ U

˙

“ 0
*

. Therefore, Dθ P

θpUq : θ R ΘIpU
1q and consequently Θ1I Ă ΘI .

The same result carries through if we replace the linear projection with conditional expectations.

In this case, Qα is the conditional expectation operator, which also implies that any integrable

moment function m can be decomposed as m “ Qαm`Q
K
αm such that Qαpm´Qαmq “ 0. �

Proof. of Corollary 7

(1): When Bt “ 0, E pg pYt, Yt`1, θq ´ λ
o
t pYt, Yt`1, θqqXt´1 “ 0 which trivially restores point iden-

tification. When Bt “ 1, 14 collapse to 15

sign pE pg pYt, Yt`1, θq ´ λ
o
t pYt, Yt`1, θqqXt´1q “ sign pEpκtXt´1qq “ sign pEpµtXt´1qq

For Bt P p0, 1q, the moment conditions in 15 and 14 are not perfectly correlated as Corrpκt, µtq “

Corrpκt, Btκtq ‰ 1. By proposition 5 we conclude.

(2): Suppose that ΘI is a singleton. Then it must be that the RHS of 14 is zero: Either Bt “ 0 for

all t, or Λtpiq has unit mass on one agent who is unconstrained, and thus Bt “ 0 as well. �

Proof. of ρµ,ols R ρµ,ID,2 in Partial Equilibrium

We first illustrate how we compute the distortion λi,t. If the agent is constrained, then according to

the Euler equation it has to be the case that ρµxi,t “ Epci,t`1|λi,t ą 0q ` λi,t. Expectations about

the future have to include the possibilities of being constrained or not in t` 1, thus:
35



ρµxi,t “ Epci,t`1|λi,t ą 0q ´ λi,t

“ Epxi,t`1|λi,t ą 0qPpλi,t`1 ą 0|λi,t ą 0q

`

ˆ

1´ ρµ
1` r

˙

Epxi,t`1|λi,t ą 0qPpλi,t`1 “ 0|λi,t ą 0q ´ λi,t

“ Epxi,t`1|λi,t ą 0q
„

1´ ρµ
1` rPpλi,t`1 “ 0|λi,t ą 0q



´ λi,t

“ ȳ

„

1´ ρµ
1` rPpλi,t`1 “ 0|λi,t ą 0q



´ λi,t

“ ȳ

„

1´ ρµ
1` r p1´ Fypx

‹qq



´ λi,t

where in the last two lines we use that cash on hand in t ` 1 if constrained at t is equal to yt`1

whose expected value is the unconditional mean, while the probability of being constrained in t` 1

is Fypx‹q, x‹ being the cash on hand threshold. Thus, λi,t “ ´ρµxi,t` ȳ
”

1´ ρµ
1`r p1´ Fypx

‹qq

ı

and

∆cinci,t`1 “ ρ̃µci,t ` εt`1 ` 1pλi,t ą 0q
ˆ

´ρµci,t ` ȳ

ˆ

1´ ρµ
1` r p1´ Fypx

‹qq

˙˙

:“ ρ̃µci,t ` εt`1 ` 1pλi,t ą 0q pλ1ci,t ` λ0q

To derive the bound, let pt :“ Ptpλi,t ą 0q, p :“ Epc2i,tptq
Ec2i,t

and denote by ϕpxq the Normal density.

If ρµ,ols is admissible, then evaluating the LHS of (8) at the true ρ̃µ,0 and the RHS at ρµ,ols, and

solving for pt:

pt ď
Φpv ´ ρ̃µci,tq ´ Φpv ´ ρ̃µ,olsci,tq

Φpv ´ ρ̃µci,tq ´ Φpv ´ λ0 ´ pρ̃µ ` λ1qci,tq

The function gpptq :“ Φpv´ρ̃µci,tq´Φpv´ρ̃µ,olsci,tq
Φpv´ρ̃µci,tq´Φpv´λ0´pρ̃µ`λ1qci,tq

satisfies gp0q “ 0 and gp1q “ 1 and

g1pptq “
ϕpv ´ ρ̃µ,olsci,tqpλ̃1|p “ 1qci,t

Φpv ´ ρ̃µci,tq ´ Φpv ´ λ0 ´ pρ̃µ ` λ1qci,tq
ą 0

g2pptq “ σ´2
ε pv ´ ρ̃µ,olsci,tq

ϕpv ´ ρ̃µ,olsci,tqppλ̃1|p “ 1qci,tq2

Φpv ´ ρ̃µci,tq ´ Φpv ´ λ0 ´ pρ̃µ ` λ1qci,tq

�
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8.1. Constrained versus Unconstrained Consumption. The figure below depicts the con-

sumption function in incomplete markets. Notice that for large values of xt, Cinct and Ccomt become

parallel, as expected.

Figure 8. Optimal Consumption

Table 3. Confidence Set for ΘFI

Parameter q2.5% q97.5%
ω 0.906 1.362
η 2.924 3.263
v 0.006421 0.2531
ψ 0.9627 1.0
ρa 0.1836 0.7822
ρg 0.000 0.06399
ρfor 0.000 0.192
µα 0.004384 0.1249
µfor 0.000 0.001215
µk 0.000 0.001438
µg 0.01615 0.02727
σa 0.2542 0.3385
σg 0.3769 0.5511
σfor 0.5466 1.256
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8.1.1. Data Transformation-Balance Statistics. Given that in our theoretical analysis we

assumed positive balances that directly relate to a probability statement, we need to make a simple

transformation of the balance statistics. We have already defined the probability of an event as

a certain partition of the relevant random variable of interest. If this random variable is x, then

we partition x in i.e. 5 intervals, namely x1, x2, x3, x4, x5. The probability mass pi in a particular

partition will therefore give the probability of this random variable lying in this partition of the

support. The balance statistic B “ p5 ` 0.5p4 ´ p2 ` 0.5p1 is equivalent to judging whether

there is more mass above or below the median x, medpxq and truncating the distribution on both

ends by the same proportion to avoid extremes. Taking the truncated distribution as the true

distribution, then the balance statistic is B ” Ppx ą medpxqq ` Ppx ă medpxqq which implies that

Ppx ą medpxqq “ 1`B
2 .

References

Ahn, S., G. Kaplan, B. Moll, T. Winberry, and C. Wolf (2017):

“When Inequality Matters for Macro and Macro Matters for Inequality,” in

NBER Macroeconomics Annual 2017, volume 32, NBER Chapters, pp. 1–75. National Bu-

reau of Economic Research, Inc.

Alvarez, F., and U. J. Jermann (2015): “Quantitative Asset Pricing Implications of Endogenous

Solvency Constraints,” The Review of Financial Studies, 14(4), 1117–1151.

Arellano, M., L. P. Hansen, and E. Sentana (2012): “Underidentification?,” Journal of

Econometrics, 170(2), 256 – 280, Thirtieth Anniversary of Generalized Method of Moments.

Auclert, A. (2017): “Monetary Policy and the Redistribution Channel,” Working Paper 23451,

National Bureau of Economic Research.

Auclert, A., M. Rognlie, and L. Straub (2018): “The Intertemporal Keynesian Cross,” Nber

working papers, National Bureau of Economic Research, Inc.

Bernanke, B. S., M. Gertler, and S. Gilchrist (1999): “The financial accelerator in a

quantitative business cycle framework,” in Handbook of Macroeconomics, ed. by J. B. Taylor,

and M. Woodford, vol. 1 of Handbook of Macroeconomics, chap. 21, pp. 1341–1393. Elsevier.

Blundell, R., L. Pistaferri, and I. Preston (2008): “Consumption Inequality and Partial

Insurance,” American Economic Review, 98(5), 1887–1921.
38



Browning, M., L. P. Hansen, and J. J. Heckman (1999): “Chapter 8 Micro data and general

equilibrium models,” vol. 1 of Handbook of Macroeconomics, pp. 543 – 633. Elsevier.

Buera, F. J., and B. Moll (2015): “Aggregate Implications of a Credit Crunch: The Importance

of Heterogeneity,” American Economic Journal: Macroeconomics, 7(3), 1–42.

Challe, E., J. Matheron, X. Ragot, and J. F. Rubio-Ramirez (2017): “Precautionary

saving and aggregate demand,” Quantitative Economics, 8(2), 435–478.

Chang, Y., S.-B. Kim, and F. Schorfheide (2013): “Labor Market Heterogeneoty, Aggrega-

tion, and Policy (In)Variance of DSGE Model Parameters,” Journal of the European Economic

Association, 11, 193–220.

Chari, V. V., P. J. Kehoe, and E. R. McGrattan (2007): “Business Cycle Accounting,”

Econometrica, 75(3), 781–836.

Chen, X., T. Christensen, K. O’Hara, and E. Tamer (2016): “MCMC Confidence Sets for

Identified Sets,” .

Chetty, R. (2009): “Sufficient Statistics for Welfare Analysis: A Bridge Between Structural and

Reduced-Form Methods,” Annual Review of Economics, 1(1), 451–488.

(2012): “Bounds on Elasticities With Optimization Frictions: A Synthesis of Micro and

Macro Evidence on Labor Supply,” Econometrica, 80(3), 969–1018.

Constantinides, G., and D. Duffie (1996): “Asset Pricing with Heterogeneous Consumers,”

Journal of Political Economy, 104(2), 219–40.

Coroneo, L., V. Corradi, and P. Santos Monteiro (2011): “Testing for Optimal Monetary

Policy via Moment Inequalities,” .

Deaton, A. (1991): “Saving and Liquidity Constraints,” Econometrica, 59(5), 1221–1248.

Deaton, A. (1997): The Analysis of Household Surveys: A Microeconometric Approach to

Development Policy. Johns Hopkins University Press for the World Bank, Baltimore.

Del Negro, M., and F. Schorfheide (2013): DSGE Model-Based Forecastingvol. 2, Part A of

Handbook of Economic Forecasting, chap. 2, pp. 57 – 140. Elsevier.

Farhi, E., and I. Werning (2016): “A Theory of Macroprudential Policies in the Presence of

Nominal Rigidities,” Econometrica, 84(5), 1645–1704.

Gopinath, G., e. Kalemli-Özcan, L. Karabarbounis, and C. Villegas Sanchez (2017):

“Capital Allocation and Productivity in South Europe,” The Quarterly Journal of Economics,

132(4), 1915–1967.

39



Guvenen, F. (2006): “Reconciling conflicting evidence on the elasticity of intertemporal substi-

tution: A macroeconomic perspective,” Journal of Monetary Economics, 53(7), 1451 – 1472.

Hall, R. E. (1978): “Stochastic Implications of the Life Cycle-Permanent Income Hypothesis:

Theory and Evidence,” Journal of Political Economy, 86(6), 971–987.

Heathcote, J., K. Storesletten, and G. L. Violante (2014): “Consumption and Labor

Supply with Partial Insurance: An Analytical Framework,” American Economic Review, 104(7),

2075–2126.

Ho, K., and A. M. Rosen (2017): “Partial Identification in Applied Research: Benefits and

Challenges,” in Advances in Economics and Econometrics: Volume 2: Eleventh World Congress,

vol. 2, p. 307. Cambridge University Press.

Kaplan, G., G. L. Violante, and J. Weidner (2014): “The Wealthy Hand-to-Mouth,”

Brookings Papers on Economic Activity, 45(1 (Spring)), 77–153.

Krusell, P., and A. A. Smith (1998): “Income andWealth Heterogeneity in the Macroeconomy,”

Journal of Political Economy, 106(5), 867–896.

Lubik, T. A., and F. Schorfheide (2004): “Testing for Indeterminacy: An Application to U.S.

Monetary Policy,” American Economic Review, 94(1), 190–217.

Luttmer, E. G. J. (1996): “Asset Pricing in Economies with Frictions,” Econometrica, 64(6),

pp. 1439–1467.

Marimon, R., and A. Scott (eds.) (1998): Computational Methods for the Study of Dynamic

Economies. Oxford University Press.

Pakes, A., J. Porter, K. Ho, and J. Ishii (2015): “Moment Inequalities and Their Application,”

Econometrica, 83(1), 315–334.

Pissarides, C. A. (1978): “Liquidity Considerations in the Theory of Consumption*,” The

Quarterly Journal of Economics, 92(2), 279–296.

Smets, F., and R. Wouters (2007): “Shocks and Frictions in US Business Cycles: A Bayesian

DSGE Approach,” American Economic Review, 97(3), 586–606.

Zeldes, S. P. (1989): “Consumption and Liquidity Constraints: An Empirical Investigation,”

Journal of Political Economy, 97(2), 305–46.

Spandauerstr 1, 10178,Berlin,Germany.

E-mail address: andreas.tryphonides@hu-berlin.de

40


	1. Introduction
	2. Partial Equilibrium Distortions and Surveys
	Informative Bounds on Risk Aversion and ex-ante Measures of Consumption Loss.

	3. An Approximate Heterogeneous Agent Model
	3.1. The Frictionless Model
	3.2. Approximation, Aggregation and Equilibrium
	3.3. When is heterogeneity of first order importance for aggregate fluctuations?

	4. Accounting for Heterogeneity through Aggregated Surveys
	4.1. Empirical Restrictions
	4.2. Full Information Analysis
	4.3. Representation : From Wedges to Decisions

	5. Identification
	5.1. Identification without Bt
	5.2. Identification with Bt

	6.  Evidence on Financial Frictions using Spanish Survey Data
	6.1. Does heterogeneity matter? Some preliminary evidence from an SVAR
	6.2. Real Business Cycles and Financial Frictions

	7. Conclusion
	8. Appendix A
	8.1. Constrained versus Unconstrained Consumption

	References

