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Research Question

Question:

What is the role of �nancial constraints for the transmission of
both an external equity �nancing shock and a monetary policy
shock on �rm investment rates?

What is an aggregate external equity �nancing shock here?
An idiosyncratic change in the demand for shares of large �rms
with positive general equilibrium spill-over e�ects on both
aggregate outstanding shares and share prices of SMEs.

E.g. Investor-side shock on the demand for Google shares.
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Motivation

Investment explain large share of business cycle uctuations.

Role of �nancial constraints for the most important sources of
�rms funding:

external equity and corporate loans

Analyze role of �nancial constraints by looking at transmission of
monetary policy shocks and external equity �nancing shocks.
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Share issuance and share buybacks in the US

Figure: Fraction of �rms that either issue equity or reduce the amount of
outstanding shares. Own calculations based on Compustat sample.

back
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This paper

1 Constructing an instrument for external equity �nancing
shocks by using �rm-level data

by using a novel method
Granular Instrumental Variables, Gabaix and Koijen (2020,
NBER)

2 I investigate: role of up to six �nancial constraints �rms face
when (i) capital market funding improves, (ii) lending rates
are cut via monetary policy.

3 I demonstrate: it is highly relevant to distinguish between di�.
types of constraints to explain het. in �rms' investment rates.

relevant both for including �n. constraints in theoretical
models and for empirical research

Literature
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Working Paper)

2 Leverage and monetary policy:

Lakdawala and Moreland (2019, REStat), Ottonello and
Winberry (2020, Econometrica)

3 Age, dividends and monetary policy:
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This paper
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Results in a nutshell

1 Equity shock:
constrained �rms w/ high expected pro�ts (Tobin's Q)

2 Monetary policy shock:
constrained �rms w/ high debt burden

Equity shock Monetary policy shock
Tobin's Q + 0

EBC 0 +
ABC - -

Table: Sensitivity of �rm investment rates relative to the average
economy-wide response

EBC: earning-based constraint
ABC: asset-based constraint
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Data set

Data set used:

Compustat: data set with publicly-listed �rms

Country: United States, 1982Q1 - 2020Q3 (quarterly)

Net issued equity �Ei ;t : � shareholder equity ESh
i ;t - �

retained earningsREi ;t , (Covas and den Haan 2011, AER).

net issued equity rate:� Ei ; t
Ei ; t � 1

�
ESh

i ; t � REi ; t �p ESh
i ; t � 1� REi ; t � 1q

ESh
i ; t � 1� REi ; t � 1

Ext. �nance Sample selection Equity gr. over time Equity gr. over �rm size Data description
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Granularity in the market capitalization distribution

more �gures top 10 highest market cap.
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Why using Granular Instrumental Variables (GIVs)?

Granular Instrumental Variable

Relies only on (i) available �rm-level data and (ii) positive spill-overs of
equity issuance of large �rms on share prices and share quantities of SME.

Micro origin of aggregate shocks (Gabaix 2011, Econometrica).

Why not using sign restrictions?

Sign restrictions rely on theoretical models.

Implied signs of �nancial variables di�er signi�cantly across di�erent
�nancial friction models (Gambetti and Musso, 2016, JAE).

No consensus in the literature how to infer signs for �rm funding shocks.

GIV method



Introduction Data Shock Identi�cation Empirical Results Conclusion

Why using Granular Instrumental Variables (GIVs)?

Granular Instrumental Variable

Relies only on (i) available �rm-level data and (ii) positive spill-overs of
equity issuance of large �rms on share prices and share quantities of SME.

Micro origin of aggregate shocks (Gabaix 2011, Econometrica).

Why not using sign restrictions?

Sign restrictions rely on theoretical models.

Implied signs of �nancial variables di�er signi�cantly across di�erent
�nancial friction models (Gambetti and Musso, 2016, JAE).

No consensus in the literature how to infer signs for �rm funding shocks.

GIV method



Introduction Data Shock Identi�cation Empirical Results Conclusion

Granular IV Methodology
Gabaix and Koijen (2020)

The GIV for the external equity �nancing shock is de�ned as:

ugiv
t �

Ņ

i � 1

~Si ;t � 1�̂ i ;t �
1
N

Ņ

i � 1

�̂ i ;t

�̂ i ;t : estimated innovation to �rm'si equity growth rate.
~Si ;t � 1: lagged market val. of �rm'si out. shares{ by aggr.
market cap.

Firm equity innovations: � i ;t � � i ;t � t � ui ;t .

Controlling for di�erent factor loadins: Principal component
analysis (PCA) on ^� i ;t to estimate common components� PCA

t .
Identi�cation roadmap Firm innovations GIV Theory more background PCA
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Firm-speci�c innovations to changes in issued equity

I estimate ^� it via:

� Ei ; t

Ei ; t � 1
� � i � � sc �

4¸

k� 1

� f
k Xi ; t � k �

4¸

k� 1

� m
k Ft � k � � 3t � � 4t 2 � � it (1)

� i : �rm �xed e�ects

� sc: sector-state �xed e�ects

Xi ;t : �rm controls

Ft : macro controls

In spirit to the literature on �rm-speci�c lending innovations
(Landier et al.,2017, JFE; Galaasen et al., 2020, Norges Bank WP;
Bremus et al. 2021, DIW WP).

Firm controls Histogram GIV de�nition
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Instrument for the external equity shock

size weighted equally weighted aggregate shares mk Sector GIV Relevance
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Average e�ect of equity issuance

I follow Jorda et al.(2015,JIE) and de�ne a 2-stage LP-IV
regression:

1st stage: Mean equity issuance on GIV:

� pEaggr
t q

Eaggr
t � 1

� � giv;equgiv
t �

4¸

k� 1

	 1st
k Ft � k � � 1st � PCA

t � e1st
t :

Results 1st stage

2nd stage: Average �rm level response to equity shock:

� yi ; t � h

yi ; t � 1
� � h

i � � h
s � � h � Eaggr

t

Eaggr
t � 1

�
1¸

k� 1

� h
k Zi ; t � k �

4¸

k� 1

	 h
k Ft � k � � h� PCA

t � eh
i ; t :

usingugiv
t as an instrument for� Eaggr

t
Eaggr

t � 1
.
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Demand side GIV: Price and Quantities

Interpretation: Demand-side ext. equity �nancing shock.
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Average response to Equity Shock

Robustness checks - factors Robustness checks - clustering
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Responses along the �rm distributions

(a) Tobin's Q (b) Book leverage (c) Debt/EBITDA

Figure: Impulse responses to a 1 standard deviation positive external
equity shock along several dimensions of the �rm distribution.

large di�erences in inv. rates along the Tobin's Q distribution

We have to look at marginal responses to really determine
role of �nancial constraints.
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What causes nonlinear responses in investment?

From the literature we know nonlinear responses in �rms'
investment might be linked to the degree of �nancial constraints:

Tobin's Q (�nance theory)

book leverage (Ottonello and Winberry 2020)

debt/EBITDA (Lian and Ma 2021)

In the following I investigate the role of those three �nancial
measures for the transmission of the equity shock.

interacting measures with external equity shock
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Correlation Financial Measures

Size Leverage Avg. Q Liq. EBC Div.-paying
Corrp�; sizei ; t q 1.00
Corrp�; Leveragei ; t q -0.08 1.00
Corrp�; TobinsQi ; t q -0.21 0.27 1.00
Corrp�; Liquidity i ; t q -0.14 -0.16 0.28 1.00
Corrp�; EBCi ; t q 0.56 0.10 -0.05 -0.09 1.00
Corrp�; div dummyi ; t q 0.05 0.08 -0.01 -0.07 0.06 1.00

Table: Correlation matrix of �rms' �nancial conditions

Several �nancial constraint measures circulating in the literature
are correlated.

control for multiple interactions to identify role of a given
measure (Cao et al. 2021).
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Marginal e�ects of �rms' �nancial condition

The marginal responses of �rms with a one std. dev. higher
�nancial measureFCi ;t � 1 are simultaneously estimating by:

yi ; t � h � yi ; t � 1

yi ; t � 1
� � h

i � � h
st �  hrFCi ; t � 1 �

� Eaggr
t

Eaggr
t � 1

s �
1¸

k� 1

� h
k Xi ; t � k � eh

i ; t ; (2)

with  h measuring the marginal e�ects.
Robustness:
In addition to the mentioned interactions, I also augment the
regression equation by:

liquidity (Jeenas 2019)

dividend-paying �rms (�nance theory)

size (Gertler and Gilchrist 1994)
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Marginal investment responses - Tobin's Q

Tobin's Q:
more sensitive investment response
Tobin's Q is more sensitive to expected long-term pro�tability
(Cao et al. 2019)

Equity responses with all interactions Investment response with all interactions
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Marginal responses - Debt/EBITDA

Debt/EBITDA:

responses not di�erent from average response

current cash-ow insensitive to ext. equity shockñ �n.
constraint not relaxed

Equity responses with all interactions Investment response with all interactions
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Marginal investment responses - Leverage

Leverage:
less sensitive investment response
substitute equity for debt to appear less constrained
(Hennessy and Whited, 2007)

Equity responses with all interactions Investment response with all interactions
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Relaxing the �n. constraints

(a) Marginal e�ects of higher Tobin's
Q

(b) Marginal e�ects of higher
debt/EBITDA

Cash-ow does not respond to favorable capital market shocks, but
Tobin's Q does.
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Transmission of monetary policy shock

Mon. shock series:
High frequency identi�cation.
Gorodnichenko and Weber (2016) and Gurkaynak et al. (2004).

The regression marginal e�ects regression includes the same
controls as before in (2):

yi ; t � h � yi ; t � 1

yi ; t � 1
� � h

i � � h
st �  hrFCi ; t � 1 � � mon

t s �
4¸

k� 1

� h
k Xi ; t � k � eh

i ; t ; (3)

with  h measuring the marginal e�ects.
Average response
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Marginal responses to a monetary policy shock
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Summary monetary shock marginal e�ects

Leverage:

less sensitive investment response (Ottonello and Winberry
2020)

Tobin's Q:

responses not di�erent from average response

monetary shock does not a�ect long-run expected pro�tability

Debt/EBITDA:

more sensitive investment response

monetary shock increases cash-ow of �rmsñ �nancial
constraint gets relaxed.
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Conclusion

Equity shock Monetary policy shock
Tobin's Q + 0

EBC 0 +
ABC - -

Table: Sensitivity of �rm investment rates relative to the average
economy-wide response

Modelling perspective: Distinguish between competing measures
of �nancial constraints.

Policy maker: Take into account both monetary policy and access
to capital markets to relax �rms' �nancial constraints.

Relevance of improving the access to capital markets to
stimulate �rm investment. (e.g. ECMU)
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Thank you for your time and your attention!
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Sample selection

I drop the following �rm-quarter observations:
1 observations with negative values in

sales, capital, long-term debt, short-term debt, assets, equity

2 utilities and �nancial �rms

3 �rm-years where acquisitions¡ 5% of assets

4 �rms with investment spells  40 quarters

5 trim leverage between 0 and 10

6 sales growth larger/smaller 100% / -100%

7 trim top and bottom 0:5% percentile of dependent var. in LP

In addition I balance the sample by dropping any missing value in
the dependent variables.Back
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Measure for �rms' external equity �nancing

Internal Finance

External Finance

Equity Finance

Debt Finance

Bank Loans

Capital Market Debt Finance

...

Capital Market Equity Finance

Back
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Growth rate of external equity �nancing over time

back
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