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Introduction



Motivation

• How Ricardian is the average household?

• What share of bonds is perceived as net wealth?

• What share of government borrowing is offset by private savings?

• What share of transfers is consumed?

• Critical for policy: fiscal stimulus, optimal taxation, debt management, crisis

response, etc.

• ... but we have no idea!

• Many attempts in 1980s to answer by estimating the consumption function

• OLS fails; time series research ceased without resolution

• Micro studies estimate generic MPC, but we need the MPC out of

Debt-Financed Transfers (missing intercept problem)
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Our Contributions

1. Posit that non-Ricardianism is due to failure of rational expectations =⇒
derive a behavioral consumption function

• Fairly general: derived from budget constraints + the Euler equation

• Nests other mechanisms (e.g. liquidity constraints, OLG, taxes)

2. OLS fails =⇒ estimate by IV

• Demand shocks cause OLS bias towards Ricardian equivalence

• Barnichon-Mesters: structural macro equations can be estimated using

macro shocks as IVs!

• Consumption function has many endogenous regressions, so we assemble a

large number of well-identified shocks from the literature
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Our Contributions (cont.)

3. Develop a method to estimate structural macro equations: the Bayesian

Hybrid IV Estimator (B-HIVE)

• Useful with many endogenous regressors + many IVs

• State space naturally handles missing data, mixed frequencies

• Expectations appearing in structural eqns are internally consistent

• Usual Bayesian benefits (e.g. penalization, informed priors) especially helpful

with weak instruments

4. Apply to US data: How Ricardian Are We?

• Not very!

• Households only internalize 1/3 to 2/3 of future taxes

• GE model: government borrowing crowds out capital
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Theoretical Framework



“The debts of a nation are debts due from the right hand to the left.”

— David Ricardo (1817)

(paraphrasing Jean-François Melon (1734))
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“The people who pay the taxes never so estimate them, and therefore
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— David Ricardo (1820)
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Behavioral Consumption Function Ingredients

• Government budget constraint:

Bt−1 + Gt = Tt + QtBt

• Household budget constraint:

Bt−1 + RK
t Kt−1 + Y N

t = Ct + Tt + QtBt + Kt

• Household Euler Equation

Qt = βẼt

[
u′(Ct+1)

u′(Ct)

]
+ Z d

t

Notes: Ẽt is a (possibly) non-rational expectation operator, Z d
t an exogenous

wedge

6



Behavioral Consumption Function Ingredients (Linearized)

• Government budget constraint:

bt−1 = τt − gt + Bqt + βbt

• Household budget constraint:

nt−1 + yt = ct + τt + qtB + βnt

• Household Euler Equation

qt = βẼt [γ(ct − ct+1)] + zdt

Notes: nt is household financial net worth, steady state returns are β−1,

normalize C = 1

7



Behavioral Consumption Function: Expectations

• What is Ẽt?

• Distorts the rational expectation Et ; relatively general

• Can apply to all time series or subset

• Naive or sophisticated (i.e. without or with L.I.E.)

• vt and ṽt denote present values, rational and perceived, e.g.

v τ
t = τt + βEt [v

τ
t+1] ṽ τ

t = τt + βẼt [v
τ
t+1]

• Assumption: perceived P.V. of future taxes is proportional to true P.V.

Ẽt [ṽ
τ
t+1] = θEt [v

τ
t+1]

θ is the behavioral attenuation (key parameter)

8



The Behavioral Consumption Function

Proposition

If expectations satisfy Ẽt [ṽ
τ
t+1] = θEt [v

τ
t+1] then consumption is given by

ct = (1−β)
(
nt−1 − θbt−1 + ṽ y

t − (1− θ)τt − θv g
t + θBvq

t

)
+

(
1

γ
− (1− β)B

)
ṽq
t +ζt

Notes: ζt exogenous demand shock (determined by intertemporal wedges)

9



Empirical Strategy



Why Do We Need Time Series Regressions?

• Many micro studies estimate the MPC

• ... but to tell if people are Ricardian, you need the MPC out of

Debt-Financed Transfers (MPC-DFT)

• Cannot be estimated in (existing) cross-sectional studies because of the

missing intercept problem

• So we will estimate the consumption function with time series data
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Empirical Strategy: Instrumental Variables

• Problem: cannot estimate by OLS if demand shock ζt affects endogenous

variables (likely)

• Solution: use macro shocks from the literature as IVs (Barnichon-Mesters)

• This plan brings several challenges: develop B-HIVE to resolve
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Challenges

• Missing data: well-identified macro shocks have mixed coverage, missing

observations

• Especially problematic here: many endogenous regressors

• Famously weak instruments

• Expectations appear in the structural equation

• Especially problematic here: long horizons in v yt etc.
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The Bayesian Hybrid Instrumental Variable Estimator
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The Bayesian Hybrid Instrumental Variable Estimator
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B-HIVE: State-Space Components

1. A structural equation:

ct = ϕ0 + ϕn nt−1 + ϕb bt−1 + ϕτ τt +
∑

j∈{y ,g ,q}

ϕ̃j v
j
t + ζt

2. A VAR structure for Xt (RHS variables + other observables)

Xt = µX + A1Xt−1 + · · ·+ ApXt−p + Gεt , εt ∼ N(0, I )

3. A measurement equation relating instruments wt to structural shocks εt

wt = µw +MXXt−1 +Mεt + ηt ηt ∼ N(0,Ση)

Coefficients can be time-dependent.

14
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Application



Data

• National accounts, everything at household level

• yt is personal income (less transfers), τt is personal taxes (net of transfers),

gt is expenditures net of residual taxes, nt is household net worth

• Normalize everything relative to a nominal GDP trend

• Many many shocks (next slide)

• Baseline: let ṽ y
t , ṽ

q
t be proportional to rational expectations

• Later: augment with survey forecasts

15



Classification: External, HFI, Narrative, SVAR

Monetary Policy Shocks: Jarociński and Karadi (2020), Miranda-Agrippino and

Ricco (2021), Bauer and Swanson (2023), Swanson (2024), Aruoba and Drechsel

(2024), Drechsel (2024)

Government Spending Shocks: Fisher and Peters (2010), Ramey (2016), Romer

and Romer (2016), Fieldhouse et al. (2018), Fieldhouse and Mertens (2023)

Tax/Borrowing Shocks: Leeper et al. (2012), Phillot (2025), Mertens and Ravn

(2012), Lieb et al. (2024)

Technology Shocks: Fernald (2014), Miranda-Agrippino et al. (2025)

Oil Shocks: Kilian (2008), Känzig (2021), Baumeister and Hamilton (2019)

Other Shocks: Kim et al. (2025), Piffer and Podstawski (2018), Chahrour and Jurado

(2022), Adams and Barrett (2024)
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Posterior Distributions: Not Very Ricardian!

3	=	1	+	?
=
	/	?n

Parameter	value
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

D
en

si
ty

0

0.5

1

1.5

2

2.5

3

• θ: Uniform prior on model-based

interval, E[θ] = 0.68

• MPC (coefficient on net worth

nt−1): E[1− β] = 0.067

• MPC-DFT (coefficient on −τt):

E[(1− β)(1− θ)] = 0.021
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Point Estimates: Not Very Ricardian!

Specification Attenuation (θ) MPC (ϕn) MPC-DFT (−ϕτ )

Baseline 0.679 [0.376, 0.921] 0.067 [0.062, 0.072] 0.021 [0.005, 0.041]

Non-durable consumption 0.184 [0.016, 0.491] 0.027 [0.021, 0.034] 0.022 [0.013, 0.030]

Survey-based forecasts 0.456 [0.049, 0.908] 0.015 [0.011, 0.019] 0.008 [0.001, 0.015]

Non-separable utility 0.052 [0.005, 0.295] 0.065 [0.059, 0.067] 0.062 [0.042, 0.066]

Variable distortionary taxes 0.206 [0.131, 0.253] 0.036 [0.033, 0.040] 0.029 [0.026, 0.032]

Variable HtM income shares 0.154 [0.048, 0.292] 0.071 [0.066, 0.077] 0.060 [0.049, 0.069]

6 select instruments 0.348 [0.048, 0.757] 0.040 [0.032, 0.051] 0.026 [0.010, 0.038]

Notes: Point estimates are medians of the marginal posterior distributions. The [5%, 95%]

credible intervals are reported in brackets.
18



General Equilibrium



GE Model Summary

• Simple behavioral RBC:

• Capital investment,

inelastic labor, risk-free

debt

• Many shocks

• Cognitive discounting

over taxes only

• Tax cut makes consumers

think they are richer

• =⇒ consumption ↑
• =⇒ investment ↓ =⇒
recession

19
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Estimates of the Model’s Consumption Function

• OLS: only works without

demand shocks

• Exog tax shocks: only

works if Ricardian

• Lagged aggregates: only

works without demand

shocks (or if i.i.d.)

• Macro IVs: always works!
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Conclusion

• How Ricardian Are We? Not very.

• Behavioral non-Ricardianism is useful, likely, and doesn’t require an

other-wise non-rational model.

• Serious macro implications!

• B-HIVE extremely useful for “identifying modern macro equations with old

shocks”

• We’ll release the code (easy to adapt!)

• Please reuse the library of structural shocks (on my website)
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