BANCODEESPANA
Eurosistema PRODTALK 6TH JULY

A TALE OF TWO MARGINS:
MONETARY POLICY AND CAPITAL MISALLOCATION IN SPAIN

Silvia Albrizio, Beatriz Gonzdlez
Directorate General Economics, Statistics and Research

Banco de Espaia
PRODTALK

6th July 2021

The views expressed in this presentation are those of the authors and do not necessarily represent the views of the
Bank of Spain or the Eurosystem

DIRECTORATE GENERAL ECONOMICS, STATISTICS AND RESEARCH — BANCO DE ESPANA




MOTIVATION

* Many central banks have been taking an expansionary stance in the last decade (conventional and unconventional)
e Response to the Great Financial Crisis and COVID-19

* Impact of expansionary monetary policy on the economy:
* Intended consequences: boosting demand and decreasing financial frictions.
* Baqaee et al, 2021 ; Cloyne et al, 2018, Gonzdlez et al, 2021,...
* Unintended consequences: less cleansing, less investment intangibles, misallocation of credit.

* Acharya et al, 2019; Caballero et al, 2008, Caggese and Pérez-Orive, 2021...

* Low interest rates can be linked to an increase in misallocation. Reis (2013), Gopinath et al (2017),...

What is the impact of expansionary monetary policy shocks on the allocation of capital?

What are the main channels driving this impact?
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OUR CONTRIBUTION

Theoretical framework: Efficient capital allocation if the marginal return of capital is equalized across firms within sector (Hsieh &
Klenow, 2009) = In absence of frictions, capital would move from low to high productive firms (high MRPK firms).

- Focus on capital misallocation : dispersion of MRPK as a proxy for misallocation.
Data: yearly balance sheet data for the quasi universe of Spanish firms 2000-2016.
Empirical strategy: Local projections a la Jorda (2005).

Aim: understanding the impact of ECB monetary policy easing on:

Misallocation. Decreases MRPK dispersion within industry = positive reallocation.
Intensive margin
* Investment. a) Average investment increases; b) high MRPK firms invest relatively more than low MPRK firms.
e Isit afinancial friction story?

* High MRPK firms a) borrow relatively more than low MPRK firms; b) build on cash reserves.

* Proxies for MP sensitivity in the literature: age (Cloyne et al. 2021), leverage , liquidity (Jeenas, 2020).

- It is high MRPK firms driving the result.
Heterogeneity of MRPK is key for the transmission of monetary policy
—2In line with theoretical findings of Gonzdlez et al. 2021.

More: robustness, extensive margin.
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Data
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DATA

Firm level data

* Yearly balance sheet data from Central de Balances Integrada (CBI) (quasi-universe) for the period 2000-2016.

Entry/exit data
* Micro data from Directorio Central de Empresas (DIRCE/INE), matched with CBI.

Aggregate level data: Output gap, government spending, inflation, unemployment and GDP growth.

Monetary Policy shocks [ More on MP shocks ]

Jarocinski and Karadi (2020): high frequency identification + sign restriction: a surprise policy tightening raises interest rates and
reduces stock prices, while the complementary positive central bank information shock raises both.

Shock aggregation at annual frequency to match the frequency of firm level data: weighting scheme similar to Ottonello and
Winberry (2020), considering last quarter in t-1

P = ) wa(meli? + ) wp(m)eld?

met met-1,q4

[ More ]
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Capital Misallocation
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CAPITAL MISALLOCATION IN SPAIN

* MRPK = In(value added/tangible capital)
* Hsieh and Klenow (2009): Misallocation as average of industry level VAR(MRPK).

var(MRPK)

I T T I
2000 2005 2010 2015 2020

Full sample ——-—-—- Balanced panel
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MONETARY POLICY AND MISALLOCATION

Effect of a monetary policy shock (easing) on MRPK dispersion:
AYjt+ht-1 = ve + BReMP + yheh + Yith,t—1 +eMQ + ‘Sh’Sj,t T I + Ugp

AYj t+h,t—1 Is the change in the variance of MRPK of sector j from t-1 to t+h, at horizon h=0,..,5

Control for lagged shock and lagged level of the dependent.

Q ; is a vector of aggregate controls: output gap, unemployment, government spending, inflation and GDP growth.

S j ¢ is sales growth of industry j at time t.

* uj areindustry fixed effects.
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THE IMPACT OF MONETARY POLICY ON CAPITAL MISALLOCATION

Expansionary
shock improves
the allocation of

resources

SD(VAR(MRPK))
-1

Horizon (years)
Cl 68%

After a 25bps surprise decrease in interest rates, the variance of MRPK of decreases 0.15 standard deviations of the
variance of MRPK, and this persists for three years.
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Intensive Margin
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MONETARY POLICY AND AVERAGE INVESTMENT

Effect of monetary policy easing shock on average investment:

h
Akiprne-1 =vE + BLel + o"Zipq +@MQe + ‘Sh’Sj,t + Ui+ Eiten

* Akitip -1 firm log change in physical capital from t-1 to t+h, h=0,1..5.

* Z;¢—q is vector of lagged firm level controls: sales growth, employment, leverage, age, cash ratio.

* (Q, is a vector of aggregate: output gap, unemployment, government spending, inflation and GDP growth.
* S issales growth of industry j at time t.

* uj areindustry fixed effects.
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THE IMPACT OF MONETARY POLICY ON AVERAGE INVESTMENT

Expansionary
shock increases
investment in
average in the
medium run...

Percent

| |
0 1 2
Horizon (years)

Cl190%

After a 25bps surprise decrease in interest rates, capital stock increases 10% on average after 3 years.
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MONETARY POLICY AND INVESTMENT OF HIGH MRPK FIRMS

Has monetary policy easing induced relatively higher investment of more productive firms w.r.t low productive firms?

Ak jrine—1 = v + Brel’” « (MRPK;, —E;|MRPK;, ]) + BY(MPRK;,_,—E;[MPRK;;_4])
+Q"Zie 1 + 00 + € ein

* Akit+pn¢—1 log change in physical capital from t-1 to t+h, h=0,1...,5.

* (MRPK;; 1—E;|MRPK;; 1]) is the deviation of firm level MRPK from the industry’s average MRPK in our sample.
« Standardized to ease the interpretation of 5

* Z;+—1 is vector of lagged firm level controls: sales growth, employment, leverage, age, cash ratio.
. Hfj are sector-time FE.

» Standard errors are clustered at year-sector.
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MONETARY POLICY AND INVESTMENT OF HIGH MRPK FIRMS

8 _
,a”’ ~~‘s~
21 /s
£ ... but relatively
8 more that of high
MRPK firms.

Horizon (years)
Cl 90%

After a 25bps surprise decrease in interest rates, firms with one standard deviation higher deviation from their
industry’s mean MRPK increase their capital stock by about 13% at the peak 3 years after the shock.
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Is it a financial friction story?
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CREDIT CHANNEL OF MONETARY POLICY

Aleverage;, ;1 = v + e’ « (MRPK;, ;—E;[MRPK;, 1)) + BY(MRPK;,_,—E;[MRPK;, ,])
+Q"Zi o1 + 005 + € pan

High MRPK firms
increase their
leverage relatively
more after an
expansionary
monetary policy
shock...

Horizon (years)
Cl 90%

After a 25bps surprise decrease in interest rates, firms with one standard deviation higher deviation from their
industry’s mean MRPK increase their leverage ratio by nearly 0.4pp at the peak 3 years after the shock.
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CASH HOLDINGS

Acashjpip;-q1 = V(,)l + 3’116{“‘“) * (MRPK;; 1—E;[MRPK;; 1]) + ,Bg(MRPKi,t—l_Ej [MRPK;;_41])
+@"Zig_1 + 085 + Eren

... and high MRPK
firms build up cash
holdings relatively

£ more, instead of

o

S using them as a
S 1 source of funds.

Horizon (years)
Cl 90%

After a 25bps surprise decrease in interest rates, firms with one standard deviation higher deviation from their
industry’s mean MRPK increase their cash ratio by 0.2pp at the peak 2-3 years after the shock.
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HETEROGENEITY IN SENSITIVITIES OF INVESTMENT

* Cloyne et al, 2021: younger firms not paying dividends are more sensitive to expansionary monetary policy shock.
* Good proxy for financial frictions.

* Jeenas, 2019:
* Firms with less liquid assets are more responsive to monetary policy shocks.
* Firms with more leverage are more responsive to monetary policy shocks.

How does this relate to the higher sensitivity of high MRPK firms?
* Letx; ;. beleverage, cash ratio or the log of age.

* Allow the heterogeneous sensitivity of investment to a monetary policy shock with respect to x; ; » to vary
according to the quartile of the industry’s (MRPK; ;_,—E;[MRPK; ;_,]) the firm belongs to.
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HETEROGENEITY IN SENSITIVITIES OF INVESTMENT

* Cloyne et al, 2021: younger firms not paying dividends are more sensitive to expansionary monetary policy shock.
* Good proxy for financial frictions.

* Jeenas, 2019:
* Firms with less liquid assets are more responsive to monetary policy shocks.
* Firms with more leverage are more responsive to monetary policy shocks.

How does this relate to the higher sensitivity of high MRPK firms?
* Letx; ;. beleverage, cash ratio or the log of age.

* Allow the heterogeneous sensitivity of investment to a monetary policy shock with respect to x; ; » to vary
according to the quartile of the industry’s (MRPK; ;_,—E;[MRPK; ;_,]) the firm belongs to.

_ yvq4 qq MP , vd4 q79 MP
Akige1 = Digog1 BltI{MRPKi’i,t_leq} *Xig1 % € +Xg=q1 Bag livreK;, seq) * € T

q4
Z BS?I{qMRpKi,t_leq} + (phZi,t—l + etj + €it+h
q=q1l

[ Summary statistics |
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HETEROGENEITY IN SENSITIVITIES OF INVESTMENT
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* High MRPK firms show a higher sensitivity of investment after a monetary policy shock with respect to their leverage,
liquidity and age.
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HETEROGENEITY IN SENSITIVITIES OF INVESTMENT
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* High MRPK firms show a higher sensitivity of investment after a monetary policy shock with respect to their leverage,
liquidity and age.

- MRPK at the firm level is key for the transmission of monetary policy to investment:
* High MRPK firms are constrained (they have a higher propensity to invest).
* Monetary policy expansion eases financial constraints and allows them to invest .
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Robustness. Results are robust to:

* Different weighting schemes of the monetary policy shock. MORE
* Keeping only balanced panel. MORE

* Using TFPR yields similar results. MIORE

* Importance of using monetary policy shocks VIORE

- Using ‘levels’ of EONIA yields opposite results on misallocation.

Extensive margin. MORE

After an expansionary monetary policy:

* Entry increases in the short run, decreases in the medium run. MORE
* Lower share of ‘gazelles’ entering in the short run.

* Exit does not change in the short run, overshoots in the medium run. MORE
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CONCLUSIONS

Empirical approach under Hsieh and Klenow, 2009 theoretical framework using local projections and monetary policy
surprises to understand the impact of expansionary monetary policy on misallocation.

1. Expansionary monetary policy decreases dispersion of MRPK within sector
* Point at lower misallocation.

2. Atthe firm level, investment increases, but that of high MRPK firms relatively more.
3. Evidence point at a financial friction story, since high MRPK firms:
* Increase their leverage relatively more

e Build up cash reserves instead of using them.

4. We find that firms that are younger, with more leverage and less cash holdings are more responsive to expansionary
monetary policy shock...

e ... butthisis mainly for high MRPK firms.

Importance of heterogeneity of MRPK in the transmission of monetary policy
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Appendix
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APPENDIX - MONETARY POLICY AND THE EXTENSIVE MARGIN

* Data: merged micro data from DIRCE with CB (only available from 2002).
* Define as entry the minimun of ‘Activacion’ year in DIRCE and ‘Afio de creacién’ in CB.
* Define as exit the last recorded year of ‘baja’ in DIRCE.
* Keep only employer firms: better coverage of CB.

* Compute entry/exit rates at industry level from this matched data.
* Define gazelles as firms younger than 5 years old with average annualised growth greater than 20% per annum, over
a three year period.
* Use ex-post performance to compute the share of gazelles among all entrants
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APPENDIX - THE IMPACT OF A MONETAR POLICY SHOCK ON FIRM ENTRY/EXIT RATE AT SECTOR LEVEL

h
AYjerne-1 = Yo + B gt + VIt + Vi1 + @M Qi+ +8"S ¢+ 1y +ugp

* Ayjt+h,c—1 is the change in entry/exit rate of sector j from t-1 to t+h, at horizon h=0,..,5

* Control for lagged shock and lagged level of the dependent.

* (. is avector of aggregate: output gap, unemployment, government spending, inflation and GDP growth.
* S issales growth of industry j at time t.

* uj areindustry fixed effects.
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APPENDIX - THE IMPACT OF A MONETARY POLICY SHOCK ON FIRM ENTRY

Entry Rate Gazelles as share of entrants
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A monetary policy expansion increases entry in the A monetary policy expansion reduces in the short
short run, but decreases it in the medium run. run the share of gazelles entering.
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APPENDIX - THE IMPACT OF A MONETARY POLICY SHOCK ON FIRM ENTRY

Exit Rate

Change in pp of Exit (DIRCE-CB)

Horizon (years)
68% Cl

A monetary policy expansion does not change exit in the short run, but it overshoots in the medium run
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APPENDIX — DATA

Firm level data
* Yearly balance sheet data from Central de Balances Integrada (CBI) (quasi-universe) for the period 2000-2016.

* Use 2-digit sector. Firm level variables (employment, log diff of tangible capital, sales, value added, leverage, age, net financial
assets) winsorized at top and bottom 1%. Investment and MRPK are winsorized at the 0.5% level.

* Deflate nominal variables with 2-digit industry VA deflator, and capital with 2-digit industry capital deflator.
e Drop firms in agriculture, mining, FIRE and public administration (Cloyne et al. 2018)
* Drop firm—level observations with negative capital or negative value-added, and only firms with coherent employment

* Entry/exit data: Directorio Central de Empresas (DIRCE/INE) matched with CBI.
Aggregate level data: Output gap, government spending, unemployment and GDP growth.

Monetary Policy shocks

* Jarocinski and Karadi (2020): high frequency identification + sign restriction: a surprise policy tightening raises interest rates and
reduces stock prices, while the complementary positive central bank information shock raises both.

* Shock aggregation at annual frequency to match the frequency of firm level data: weighting scheme similar to Ottonello and

Winberry(2020), considering last quarter in t-1.
Eéwp = Ymet Wa(Men’ + ¥ et—1,q4 Wb (m)em’

[ Back ]
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count ~mean  p50 P95 sd
Investment 3750393 -0.01 -0.05 0.89 0.64
Marginal Product of Capital 3745279  0.47 0.50 3.74  2.00
MP shock*lagged demean MRPK (STD) 3750393 -0.10 -0.01 10.19 6.83
Lagged demean MRPK (STD) 3750393 0.03  -0.03 1.60  0.90
TFP 3331124  0.50 0.46 1.62  0.66
Sales growth 3396022 -0.04 -0.02 1.23  0.82
Leverage 3750393 0.21 0.11 0.71  0.25
Employees 3750393  8.89 3.85  35.00 16.37
Net Financial Assets to Total Assets 3685680  0.17 0.18 0.91 0.48
Cash to Total Assets 3750393 0.14 0.07 0.564  0.18
Age 3750393 12.86 11.00 28.00 8.64
Output gap 3750393 -1.44  -0.85 3.20 3.97
Govt spending 3750393 374.14 395.05 421.44 45.78
Unemployment rate 3750393 16.76 17.86 26.10 6.27
GDP growth 3750393  1.50 2.98 410  2.56
Weighted MP shock 3750393 -2.98 0.05 7.51 7.35
Within-year weighted MP shock 3750393 -1.34  0.57 4.01  4.49

APPENDIX - DATA II

[ Back ]
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APPENDIX — DATA 11l

Descriptive statistics for quartiles of (MRPK; ;_1—E;[MRPK;;_1])

Q1 count mean p50  p95 sd Q3 count mean p50 p95 sd

Investment 937627 -0.05 -0.03 0.26 041 Investment 937609 -0.05 -0.09 081 0.55
Marginal Product of Capital 935136 -1.46 -1.12 0.19 1.37 Marginal Product of Capital 936839 091 117 252 1.32
MP shock*lagged demeaned MRPK (STD) 937627 295 -0.05 17.57 7.79 MP shock*lagged demeaned MRPK (STD) 937609 -0.75 0.01 2.25  2.53
Lagged demeaned MRPK (STD) 935136 -1.02 -091 -0.32 0.58 Lagged demeaned MRPK (STD) 936839 0.23 0.23 0.82 0.40
TFP 740181 -0.05 -0.03 0.70 0.53 TFP 863133 0.59 0.60 1.23 0.45
Sales growth 866911 0.04 0.01 142 0.84 Sales growth 846271 -0.06 -0.04 1.13 0.79
Leverage 937627 031 026 081  0.27 Leverage 937609 0.17 0.07 0.65 0.23
Employees 937627  6.58  2.00 26.23 14.29 Employees 937609 9.78 4.17 37.83 16.94
Cash to Total Assets 937627 0.07 0.03 029 0.11 Cash to Total Assets 937609 0.16 0.09 0.57 0.19
Age 937627 1343 12.00 28.00 8.43 Age 937609 12.60 11.00 28.00 8.70
Q2 count mean p50  p95 sd Q4 count mean  p50 p95 sd

Investment 937586 -0.05 -0.06 048 0.44 Investment 937571 0.09 -0.10 2.00 0.99
Marginal Product of Capital 936572 -0.07 0.19 1.37 1.22 Marginal Product of Capital 936732 2.50 2.53 517 1.59
MP shock*lagged demeaned MRPK (STD) 937586 0.84 -0.02 5.94 251 MP shock*lagged demeaned MRPK (STD) 937571 -3.42 0.06 814 9.56
Lagged demeaned MRPK (STD) 936572  -0.29 -0.28 0.19 0.36 Lagged demeaned MRPK (STD) 936732 1.07 0.99 2.43 0.72
TFP 844439 0.28 0.29 091 045 TFP 883371 1.09 1.05 215 0.60
Sales growth 856719 -0.04 -0.02 114 0.78 Sales growth 826121 -0.10 -0.06 123 0.87
Leverage 937586 0.22 0.15 0.71 0.24 Leverage 037571 0.13 0.02 058 021
Employees 937586 9.74  4.00 38.08 17.34 Employees 037571  9.46  4.02 36.00 16.52
Cash to Total Assets 937586 0.12 0.06 044 0.15 Cash to Total Assets 937571 021 012 071 023
Age 937586 13.09 11.00 28.00 8.70 Age 937571 12.31 10.00 27.00 8.70

[ BACK]
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APPENDIX — MONETARY POLICY SHOCKS

Weighted MP shocks Alternative MP shocks
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APPENDIX — ALTERNATIVE MP SHOCK: LINEAR DECREASING WEIGHT WITHIN THE SAME YEAR

Sector level — Impact on dispersion MRPK Firm level — Heterogeneous impact on investment
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APPENDIX — BALANCED PANEL

Sector level — Impact on dispersion MRPK Firm level — Heterogeneous impact on investment
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APPENDIX - TFPR

Sector level — Impact on dispersion TFPR Firm level — Heterogeneous impact on investment
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APPENDIX — IMPACT OF EONIA LEVELS ON DISPERSION OF MRPK

Sector level — Impact on dispersion MRPK EONIA levels
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An increase in the level of EONIA rates is associated with an improvement in the allocation of resources
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