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Evidence-based macroeconomics

This Section will draw heavily on:

É J. D. Angrist and J.-S. Pischke (2010) ‘The Credibility Revolution in Empirical
Economics: How Better Research Design is Taking the Con out of
Econometrics’

o Every econ PhD student should have read this paper.

É E, Nakamura and J. Steinsson (2018) ‘Identification in Macroeconomics’

and provide examples from:
É Chorodow-Reich, Coglianese and Karabarbounis (2019) ‘The macro effects of

unemployment benefits extensions’
É Nakamura & Steinsson (2014) ‘Fiscal Stimulus in a Monetary Union: Evidence

from US Regions’
É Parker et al (2013) ‘Consumer Spending and the Economic Stimulus Payments

of 2008 ’

É Chodorow-Reich (2014) ‘The employment effects of credit market disruptions’
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Evidence-based macroeconomics

The case for an empirical turn in Macro

É Lucas critique was correct...

É ...but the research program it sparked led to arguably
outlandish models;

o Krugman: last 30 years of macro research “spectacularly useless
at best, and positively harmful at worst.”

o P. Romer: “For more than three decades, macroeconomics has
gone backwards.”

É One of the problems: general lack of interest in direct
empirical evidence, in favor of ‘computational experiments’.

,
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Evidence-based macroeconomics

The ‘computational experiments’ approach

É Lucas’ proposed solution to the Lucas’
critique;

É Lucas (1980): “One of the functions of
theoretical economics is to provide
fully articulated, artificial economic
systems that can serve as laboratories
in which policies that would be
prohibitively expensive to experiment
with in actual economies can be tested
out at much lower cost.”

,

D.Girardi, Spring 2021 4



Evidence-based macroeconomics

The ‘computational experiments’ approach

É Computational experiments:

1. Choose a research question;

2. build a (DSGE) theoretical model of the economy;

3. ‘calibrate’ the model to match some aspect of the data;
4. simulate the effect of changing some parameter within the

model (e.g. tax rate or MP rule) to answer the original research
question.

,
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Evidence-based macroeconomics

An ‘evidence-based’ approach
É First emerged outside macro;

o labor, education, ...

É focus on quality of empirical research designs;

É a key idea: isolate exogenous variation in the treatment of interest,
rather than trying to account for all relevant right-hand variables;

o randomized controlled trials (RCTs)
o discontinuity-based identification
o instrumental variables
o diff-in-diff

É ‘empiricism’ has shifted the consensus on important topics
o minimum wages
o institutions and growth
o immigration
o ...

,
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Evidence-based macroeconomics

Towards evidence-based Macroeconomics?

É Pre-2008: Macro largely insulated from the ‘credibility
revolution’ and the empirical turn of economics

o (broadly speaking and with important exceptions)

É “Macroeconomics has taken a turn towards theory in the last
10–15 years. Most young macroeconomists are more
comfortable with proving theorems than with getting their
hands on any data or speculating on current events.”
(Ricardo Reis, 2008)

,
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Evidence-based macroeconomics

Towards evidence-based Macroeconomics?

É 2008-09 –> attempts to tease out causal connections between
events in housing, credit & labor markets;

o ‘computational experiments’ seemed inadequate for that task;
o focus on credible identification strategies;
o findings often scream for new theories;

É “The theory-centric macro fortress appears increasingly hard
to defend.”(Angrist & Pischke, 2010)

É In the last years the tide turned into a flood.

,
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Evidence-based macroeconomics

Identification in Macroeconomics

É Big obstacle: identification in Macro is especially hard
o Hard to find exogenous variation in aggregate macro variables.

É Microdata and ideas borrowed from applied micro can help
overcome this issue;

o exploit cross-sectional variation, IVs and ‘natural experiments’;

o micro/meso-evidence often informative about macro questions;

o contrast with traditional VAR/structural approaches, which
require specifiying a correct complete model for the DGP.

,
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Evidence-based macroeconomics

Identified moments

É Causal effects as ‘identified moments’

É Traditional calibration
o unconditional moments as portable statistics;
o can your macro model match simple variances and covariances

of time-series data?

É Identified moments
o causal effects as portable statistics;
o are the causal relations implied by (a certain part of) your macro

model consistent with evidence?

,
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Evidence-based macroeconomics

Advantages of identified moments

o more power in rejecting unrealistic models;

o often able to tell you which particular (block of) assumptions fails.

o allows to leverage cross-sectional evidence with potentially low
external validity or that does not directly identify aggregate effects of
interest
É Example: the ‘regional cross-sectional multiplier’

o Not the aggregate multiplier that we (usually) really care about

o NK and RBC theories can have similar implications for the aggregate
fiscal multiplier when monetary policy fully reacts (low), but have very
different implications for the regional cross-sectional multiplier!

o using ‘regional cross-sectional multiplier’ as identified moment can be
very informative about the aggregate fiscal multiplier under the ZLB.

,
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Evidence-based macroeconomics

,
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Effects of unemployment benefits extensions

É Q: What is the effect of increasing the generosity of unemployment
insurance (UI) benefits on the unemployment rate?

É Reverse causality is a big challenge
o UI typically made more generous in downturns
o For US states, Federal law links mechanically max duration of UI to

state-wide unemployment rate.

É Idea: exploit state-level variation caused by measurement error in
official unemployment rata.

o Subsequent data revisions allow to identify measurement errors that may
have triggered UI extensions.

,
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Effects of unemployment benefits extensions

Example: Louisiana vs. Wisconsin in Apr 2013

É 2008 emergency compensation program:
UI extended by 14 more weeks if state unemployment > 6%;

É Real-time data: Louisiana does not cross threshold, Wisconsin does.

É Later turns out they actually had the same unemployment.

,
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Effects of unemployment benefits extensions

Separating ‘real’ unemployment from measurement error

É Observed unemployment insurance (UI) duration:

T∗
s,t

= fs,t(u
∗
s,t

) with u∗
s,t

= us,t + ûs,t (1)

É Hypothetical ‘error-free’ UI duration:

Ts,t = fs,t(us,t) (2)

o calculated empirically by taking subsequent revised data as proxy for us,t

É Use the component of UI duration that depends only on
measurement error as the exogenous regressor

yt,s = α+ βT̂s,t with T̂ = T∗ − T (3)

É (Note: this is a simplification of what they actually do - they have
more dynamic specification and identify ‘innovations’ in T̂...but this
conveys the idea and is sufficient for our purposes.)

,
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Effects of unemployment benefits extensions

É Vermont: Under revised data, UI extension should have been
discontinued at beginning of 2010.

É However, under real-time data, it remained in place until mid-2010.
,
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Effects of unemployment benefits extensions

,
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Effects of unemployment benefits extensions

Some remarks
É Key identification assumptions

1. Measurement errors unrelated to ‘true’ economic activity;
2. Revised data closer to the truth than real-time data;

É Findings
o little/no effect on u and other labor market variables.

É How does this provide an identified moment?
o Authors write a search-and-match model with unemployment insurance;
o identify the assumption that determines whether UI affects

unemployment: opportunity cost of working;
o opportunity cost of working must be low and UI a small part of it, to

match the (null) effects.

,
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Chodorow-Reich (2014)

,

D.Girardi, Spring 2021 19



Chodorow-Reich (2014)

É Q: Did ‘post-Lehman’ turmoil in credit markets directly affect
US employment?

o Informative about finance-macro links;

É Exploits the large 2008-09 shock

o shock originated outside the non-FIRE corporate sector;
o uses matched firm-level data on loans and employment;

É Findings: credit-market disruptions reduced credit availability
and employment at non-financial firms;

o firms with pre-crisis relations with lenders damaged by the crisis
received less loans and cut employment more during the crisis,
relative to other firms.

,
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Chodorow-Reich (2014)

Why did a financial crisis cause a Great Recession?

É State-of-the-art DSGE models provided little guidance...

É ...so people had to get their hands dirty with data;

É Mian and Sufi: ‘household-finance channel’
o declines in household net wealth caused sharp decrease in

household consumption;

É here another channel: firms cut employment because of
decreased credit availability;

,

D.Girardi, Spring 2021 21



Chodorow-Reich (2014)

Data

É Syndicated loan market;

É Individual loans (Dealscan);

É Bank characteristics (Fed reports, Bankscope, CRSP);

É Firm-level employment data (BLS longitudinal database (LBD)
- confidential);

É Matches loan & employment data at firm-level.

,
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Chodorow-Reich (2014)
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Chodorow-Reich (2014)

Premise: ‘Sticky’ banking relations
É Borrowers (firms) & lenders (banks) form durable relationships.

o Asymmetric information → moral hazard/adverse selection.

É Test for sticky banking relations:

É When a firm takes up a new loan, the bank that served previously as
main lender has a 71 p.p. greater likelihood of being main lender also
in the new loan (after controlling for a bank’s market share).

o Stronger if firm non-publicly traded and without credit rating;

,
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Chodorow-Reich (2014)

Identification strategy

Possible ‘structural’ approach:

g
y
i,s = f (Li,s, Xi, Ui, εi)

o g
y
i,s = employment growth at firm i, related to bank s;

o Li,s = indicator for whether i receives a loan from s during crisis;

o Xi = observable firm characteristics;

o Ui = unobservable firm characteristics;

Li,s = h(Rs, Xi, Ui, ηi)

o Rs internal cost of funds at bank s;

É Employ Rs, as an instrument for Li,s.
É Would work iff Ui ⊥ Rs.

,
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Chodorow-Reich (2014)

Identification strategy

É Difficulties in implementing ‘structural’ approach empirically;

É So C-R considers reduced-form relation

g
y
i,s = g(Ms, Xi, Ui, εi, ηi)

o lender health → employment:
o Ms = observable measure of overall loan supply of bank s;

É Identification assumption:

Ui ⊥Ms

o Plausible: disruptions did not come from corporate loans.
o Robustness tests using IVs.

,

D.Girardi, Spring 2021 26



Chodorow-Reich (2014)

Identification strategy
É How to measure Ms?

o % change in number of loans made by bank s to borrowers other
than i between pre-crisis and crisis periods

o Oct 2008-Jun 2009
Oct 2005-Jun 2007

o For each firm, take average over previous lenders

É Instrumental variables (for robustness):
1. Bank’s exposure to Lehman Brothers

o Ivashina & Scharfstein (2010)

2. Exposure to subprime mortgages (ABX)
o loading factor

3. Bank balance-sheet items unrelated to corporate loans
o trading account losses; real estate charge-offs; deposit/liabilities ratio.

,
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Chodorow-Reich (2014)

Covariate balance

É Takeaway: Non-fire firms linked to troubled banks are no different
from firms linked to healthy banks;

,
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Chodorow-Reich (2014)

Findings
If pre-crisis lender reduces loan supply...

1. firm is less likely to get a loan during crisis;
o and if it gets it, it pays a higher interest rate;

2. firm cuts employment more during crisis;
o employment at firms linked to very affected banks (10th pct) fell

by 4 to 5 p.p. more than at firms linked to less affected banks
(90th pct);

É Heterogeneity:
o strong for small-medium firms with no access to bond market;
o small and not-significant for large firms with access to bond

market;
É Results are very similar when using the three instrumental

variables (separately or together) for loan supply.

,

D.Girardi, Spring 2021 29



Chodorow-Reich (2014)

Findings
If pre-crisis lender reduces loan supply...

1. firm is less likely to get a loan during crisis;
o and if it gets it, it pays a higher interest rate;

2. firm cuts employment more during crisis;
o employment at firms linked to very affected banks (10th pct) fell

by 4 to 5 p.p. more than at firms linked to less affected banks
(90th pct);

É Heterogeneity:
o strong for small-medium firms with no access to bond market;
o small and not-significant for large firms with access to bond

market;
É Results are very similar when using the three instrumental

variables (separately or together) for loan supply.

,

D.Girardi, Spring 2021 29



Chodorow-Reich (2014)

Findings
If pre-crisis lender reduces loan supply...

1. firm is less likely to get a loan during crisis;
o and if it gets it, it pays a higher interest rate;

2. firm cuts employment more during crisis;
o employment at firms linked to very affected banks (10th pct) fell

by 4 to 5 p.p. more than at firms linked to less affected banks
(90th pct);

É Heterogeneity:
o strong for small-medium firms with no access to bond market;
o small and not-significant for large firms with access to bond

market;
É Results are very similar when using the three instrumental

variables (separately or together) for loan supply.

,

D.Girardi, Spring 2021 29



Chodorow-Reich (2014)

É This channel may explain why employment fell much more at small &
medium firms during crisis.
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Chodorow-Reich (2014)

How much did this matter for the Great Recession?

É Can we get to aggregate effects?

É Calculate two ĝ
y
i,s for each firm

o 1 based on actual credit supply Ms firm was facing.
o 1 based on the Ms of most ‘liberal’ lenders (counterfactual).

É Ignore GE effects, assume sample is representative (big if!)
o appendix model suggests that GE effects are negligible;
o external validity? small firms in the sample seem likely to be

more dependent on credit than other small firms.

É Then, credit-channel can explain between 1/3 and 1/2 of
employment decline at small & medium firms during crisis;

o between 1/5 and 1/3 overall.
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Nakamura & Steinsson (2014)
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Nakamura & Steinsson (2014)

É Q: Government spending multiplier at the (US) State level.

É Use variation in State-level military procurement.
o ‘less endogenous’ than public spending, but still endogenous;
o IV strategy using differential impact of federal military buildups.

É open economy relative multiplier as an identified moment.
o 6= closed-economy aggregate multiplier;
o powerful in discriminating among competing macro models

É Main finding: open economy relative multiplier ≈ 1.6
o consistent with NK models with large aggregate ZLB multiplier;
o inconsistent with supply-dominated models;
o demand shocks matter.

,
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Nakamura & Steinsson (2014)

How large is the fiscal multiplier?

É Wide range of views.

É Theoretically: it depends
o small in RBC models;
o either small or large in NK models, mainly based on the MP rule.

É Empirically: aggregate time-series evidence inconclusive and
based on heroic identification assumptions.

o VAR models need to include all possible factors affecting Y and G;
o time-series ‘military build-up’ literature relies heavily on WWII

and Korean War, assumes war has no other economic impact;
o no way to credibly control for monetary policy reaction function.

É Cross-regional variation in the impact of national military
buildups can provide ‘natural experiment’

o filters out MP reaction function & changes in Fed taxes.

,
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Nakamura & Steinsson (2014)

Identification
É Estimate the effect of a relative increase in Fed spending in a

State on a State’s relative output.

É Endogeneity
o States may advocate for more Fed spending when they have high

unemployment (↓ bias).
o Strong economy may make State-based contractors more

competitive (↑ bias);

É IV strategy:
o Focus on military procurement spending.
o When Fed military spending increases, some States get a

disproportionate share for structural reasons.
o Interaction of aggregate Federal military procurement with State

FEs provides exogenous IV.
o Key assumption: The US does not embark on a military buildup

because states that receive a disproportionate amount of military
spending are doing poorly relative to other states.

,
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Nakamura & Steinsson (2014)

State-level military procurement data

,
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Nakamura & Steinsson (2014)

State-level military procurement data

É Some States (like CA, CT or MA) receive a systematically higher % of
Federal military spending.
É When aggregate US military spending rises by 1 % of US GDP, Fed

procurement rises on average by...
o ...3 % of State GDP in CA
o ...0.5% of State GDP in IL
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Nakamura & Steinsson (2014)

Specification

É Main regression:

Yit − Yit−2

Yit−2
= αi + γt + β

Git − Git−2

Yit−2
+ εit (4)

o Yit = per capita output/employment in region i in year t;
o Git = government military procurement in region i in year t;

É
Git−Git−2

Yit−2
instrumented with interaction of total national

procurement and state-level dummies.
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Nakamura & Steinsson (2014)

Findings

,
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Nakamura & Steinsson (2014)

Findings

É open economy relative multiplier (OERM) = 1.5/1.6;
o When relative per capita government purchases in a region rises

by 1 percent of regional output, relative per capita output in that
region rises by roughly 1.5 percent.

É Interpretation: like an export shock in a small open economy
with fixed exchange rate.

É Can we draw implications about the closed-economy
aggregate multiplier (CEAM)?

É Use the OERM as an identified moment.

,
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Nakamura & Steinsson (2014)

The OERM as an identified moment

É DSGE model of a 2-States monetary union.

É Two main versions:
1. separable preferences;
2. GHH preferences (C and L as complements - more Keynesian).

É Different assumptions about pricing and MP rule:
o sticky prices (Calvo) vs. flexible prices;
o dovish vs. hawkish monetary policy (in sticky-price model).

É Estimate OERM and CEAM from the different versions, and see
how they compare.
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Nakamura & Steinsson (2014)

The OERM as an identified moment
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Nakamura & Steinsson (2014)

The OERM as an identified moment
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Parker et al (2013)

Consumer Spending and the Economic Stimulus Payments of 2008

Parker, Souleles, Johnson & McClelland (2013, AER)

É What is the MPC out of an entirely anticipated increase in income?

É Permanent income theory of consumption (as implicit in the Euler
equation) predicts no effect;

É Liquidity constraints and/or limited rationality predict positive effects;

É Exploit random variation in the timing of 2008 fiscal stimulus
payments across households;

É They find very sizable MPC out of anticipated income shocks.
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Parker et al (2013)

The 2008 Economic Stimulus Payments (ESP)

É Winter 2007/2008: first signs of recession;

É Congress approves $150 billion Economic Stimulus Act (ESA);

É $100 billion is direct payments (tax rebates) to households (ESP);

É payments sent between April and July 2008;

É the precise month in which a household received the payment (by
mailed check or electronic transfer) depends on last digits of SSN,
which are randomly assigned;

É all households were sent beforehand (beginning of March) a letter
telling them how much money they would receive;

É so in a given month you can compare households who already
received the payment with households who yet have to receive it;
and assignment to these two groups is random!
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Parker et al (2013)

The 2008 Economic Stimulus Payments (ESP)
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Parker et al (2013)

The Consumer Expenditure Survey (CE)

É Monthly survey of household expenditures;

É run by Bureau of Labor Statistics (BLS)

É 2,000 households interviewed each month (representative sample);

É in that period (June 2008 to March 2009) added question about
having received any ESP payment, when, and how much;

É (authors worked with BLS to add the questions in order to write the
paper!)
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Parker et al (2013)

Specification

Ci,t+1 − Ci,t = δt + β′1Xi,t + β2ESPi,t+1 + ui,t+1 (5)

É i indexes households; t indexes time;

É δt = time dummies (for each period in the monthly sample);

É C is households consumption expenditures;

É X is a vector of households-level controls;

É ESP is amount of stimulus payments received.

É β2 = impact on spending of the (anticipated) arrival of an ESP.
É It’s causal because timing randomly assigned within the sample period;
É but does not give the multiplier: it does not include any anticipated or

lagged effects.
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Parker et al (2013)

Findings

É On average households spent more than half (50 to 90 percent) of
the ESP in the same three-months period in which they received it;

É 12 to 30 percent in non-durables;

É the rest in durables (mainly cars and car repairs);

É MPC higher for lower income and older households;

É notably, previous study of 2001 tax rebates with similar (compelling)
methodology found analogous results;
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Parker et al (2013)

The MPC out of anticipated income shock as an ‘identified moment’

É causal estimate of the MPC out of an anticipated income shock
clearly relates to the ‘consumption block’ of a macro model;
É utility function & budget constraint of households;

É strong rejection of the permanent income hypothesis, and thus of the
utility function used in all baseline macro models, and the resulting
Euler equation!

É need liquidity constraints or limited rationality (‘hand to mouth’
consumers) to match this ‘identified moment’

É Kaplan & Violante (2014) explicitly use these estimates to
discriminate between different theoretical consumption models; their
preferred one has credit constraints, illiquid assets and incomplete
insurance market;

É Angeletos et al. (2001) argue that models in which households face
self-control problems can help match the estimated MPC in the data.
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