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Research Questions

[. What is the effect of monetary policy on banking systems’ non-core funding shares?

Non-core funding: all funding sources other than equity, traditional customer deposits, and
those provided by the government and central bank

Il. Do increasing non-core shares, induced by monetary tightening, create systemic risk?

Systemic risk: systemic banking panics, financial crises

Baron et al. (2021) Laeven and Valencia (2020)
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This paper

® Constructs a novel macro-financial dataset at monthly frequency covering
— the liability structure of banking systems and policy rates
— developed and developing economies

— the post-1950s

® Explore, within an IV setting, the relationship

Contractionary Increasing reliance Systemic financial

MP A on non-core funding B instability
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Motivation
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Three main empirical findings

|. Effects of contractionary MP shocks:

Rising non-core funding shares

[l. Dynamics before systemic instability:

Rising non-core funding shares

1. Direct link between monetary policy,
bank funding, and stability risk

MP —— Bank funding
A

Bank funding —— Instability
B

MP —— Bank funding —— Instability
A B [
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® Bank level: non-core funding is influenced by monetary policy
Drechsler et al. (2017); Choi and Choi (2021); Emeksiz (2022); Begenau and Stafford (2023)

— | contribute to an open debate on aggregate deposit flow sensitivities to MP

® Evidence on link between bank funding and systemic financial instability risk scarce
Bank level: FDIC (2011); Blickle et al. (2022); Correia et al. (2023)
Macro: Hahm et al. (2013); Pereira Pedro et al. (2018); de Haan et al. (2020); Jorda et al. (2021)

— | show that banking systems’ non-core reliance predicts financial instability

® Evidence on the role of MP in this relationship is lacking
— | find evidence for a direct chain linking MP, bank funding, and instability

— | provide an explanation for the ‘reduced-form effect’ of MP on instability

Schularick et al. (2021); Jiménez et al. (2023)
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® Basis: IMF's International Financial Statistics (IFS)
— Published monthly since January 1948 covering ‘the world’
— Only small portion included in the IMF online database

— Credit and deposit data for some countries is already digitized
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Data
1)

Creating a new macro-financial dataset

® Basis: IMF's International Financial Statistics (IFS)
— Published monthly since January 1948 covering ‘the world’
— Only small portion included in the IMF online database

— Credit and deposit data for some countries is already digitized

¢ This dataset:
— Aggregate bank balance sheet positions & basic macro variables

— Complemented with novel data on policy rates

1950s-today, unbalanced panel
— Developed and developing economies, monthly frequency
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Data
oe

Availability of bank balance sheet positions

Asset Countries  Obs. | Liability Countries  Obs.
Private Credit 190 105,038 | Demand Deposits 189 105,305
Public Corporations 178 72,446 | Time Deposits 185 102,760
Foreign 188 102,526 | Foreign 188 102,174
CB (Reserves) 189 105,590
CB (Other) 174 a7804 | CB 183 98227
Government 190 104,482 | Government 184 97,872
Other Fin. Institutions 175 64,487 | Other Fin. Institutions 175 52,476
Securities 178 69,451
Loans 172 38,203
Derivatives 172 37,940
ITRs 172 37,907
Capital 187 98,069
Other Liabilities (Net)

[Illustration of data coverage] [Comparison with other datasets] [Other variables]
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CB (Reserves) 189 105,590
CB (Other) 174 a7804 | CB 183 98227
Government 190 104,482 | Government 184 97,872
Other Fin. Institutions 175 64,487 175 52,476
178 69,451
172 38,203
172 37,940
ITRs 172 37,907
Capital 187 98,069

[Illustration of data coverage]

[Comparison with other datasets] [Other variables]
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Identifying monetary policy shocks: Trilemma IV

® Building on the trilemma of international finance
® Absence of international arbitrage = pegging country has to adjust its policy rates
in tandem with the base country

® |dentification assumption: base country’s interest rate decisions do not take
economic conditions of the pegging country into account

[Formal construction of the instrument]

8/17
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Exploit 3 features of the new dataset to refine the instrument

[. Monthly frequency narrows time window between action and reaction

— Peggers must react within the same month to policy actions in base countries
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Exploit 3 features of the new dataset to refine the instrument

[. Monthly frequency narrows time window between action and reaction

— Peggers must react within the same month to policy actions in base countries

[I. Extensive country coverage secures a strong first stage

— EMEs often peg their currency to that of an AE

[1l. Policy rates serve as a better proxy for MP than short-term market rates

— Short-term market rates in EMEs are influenced by time-varying risk premia

9/17
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First stage

Dep. var.: ARPY' (1)
Zit 0.268***
(0.058)
Controls X
Country FEs v
Time FEs X
KP weak IV 21.47
Countries 157
Observations 46184
Notes: OLS estimates of 7y with country-based cluster-robust SEs of ARff”cy =+ +Y32, ékARﬁffc,f +

IT'X;:+ejr. KP weak IV refers to the Kleibergen-Paap (2006) Wald rk F-statistic.

[AEs and non—AEs] [Floaters maintain independence]
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First stage

Dep. var.. ARPY" (1) (2) (3) (4)

Zi¢ 0.268***  0.397***  (.360%** 0.319%**
(0.058) (0.065) (0.062) (0.075)

Controls X v v v

Country FEs v v v v

Time FEs X X Year Year x Month

KP weak IV 21.47 36.77 33.19 18.37

Countries 157 154 154 154

Observations 46184 36894 36894 36894

Notes: OLS estimates of -y with country-based cluster-robust SEs of ARff/icy =a;+ +Y32, ékARﬁffc,f +

I'X;:+ e . KP weak IV refers to the Kleibergen-Paap (2006) Wald rk F-statistic.

AEs and non—AEs] [Floaters maintain independence
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A: Monetary Policy
(Y]

Does monetary tightening cause rising non-core shares?

Local projection:

12 12
p
Abi1Yiesn = o] + + Y VIARPYY + Y 6iAY ek +T X+ € i
k=1 k=1
® x: country fixed effects

® X: lags 0 to 12 of monthly changes in
— log exchange rate vis-a-vis USD
— log CPI

— log real private credit

° : monetary policy rate, instrumented with

11/17
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Monetary policy shifts bank funding: 12-month horizon

Non-core
Demand Dep.

ARPOIeY 14.506%**

' (4.093)
Controls v
Country FEs v
Time FEs X
KP weak IV 46.04
Countries 151
Observations 31748

Notes: LP-1V estimates of with country-based cluster-robust SEs. ARP?™ is instrumented with z;. The

response variables are log-transformed. KP weak IV refers to the Kleibergen-Paap (2006) Wald rk F-statistic.

[Other ratios] [NlMs] [W/ floaters] [AlzRPO”CY] [Spreads] [W/ narrative shocks] [W/ GDP] [Time FEs]

[No controls] [Peggers only] [Liberalized economies] [Indiv. non-core positions] [Other positions] [W/o EA countries] 12/17




ation Data v A: Monetary Policy B: Systemic Risk C: Synthesis Conclusion
00C oe

Monetary policy shifts bank funding: 12-month horizon

Real Quantities
Non-core

m Demand Dep Non—core
ARPOIeY 14.506*** -7.578¥* 7.718%*
(4.093) (2.863) (3.776)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 46.04 51.60 4511
Countries 151 152 152
Observations 31748 33444 32024

Notes: LP-1V estimates of with country-based cluster-robust SEs. ARP?™ is instrumented with z;. The

response variables are log-transformed. KP weak IV refers to the Kleibergen-Paap (2006) Wald rk F-statistic.

[Other ratios] [NIMs] [W/ floaters] [AlzRPO”CV] [Spreads] [W/ narrative shocks] [W/ GDP] [Time FEs]

[No controls] [Peggers only] [Liberalized economies] [Indiv. non-core positions] [Other positions] [W/o EA countries] 12/17
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Bank funding shifts before : event studies
Real Demand Deposits Real non-core funding Non-core/Demand Dep.
601
30 30 —
g g g
= 20 = 20 = 40
g 10 g 10 S
= = =
@ 0 g 0 § 20
g -10 g -10 o}
~ ~ ~
-20 -20 01
36 30 24 18 12 6 0 36 30 24 18 12 6 0 36 30 24 18 12 6 0
Months before onset of panic Months before onset of panic Months before onset of panic
Notes: Estimates of {5"}3¢, with 95% Cls of y;,_36:+h — yir—36 = al + p"1{ it =1}t e 364h YIS

log-transformed for all variables.

[Cases] [Crises] [Other ratios] [Non—core items] [Other items] [Time FEs] [Post—panic paths] [W/o GFC]
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B: Systemic Risk
oe

Extensions

® Rising non-core ratios also systematically predict panics and crises

® Paper and Appendix go beyond narratively identified panics and crises
— Rising non-core ratios predict non-core runs, credit busts, and real disaster. ..

— ...but not subsequent variations in retail deposits

® Shifts toward non-core funding are associated with weakening bank fundamentals

14/17
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C: Synthesis
0

Taking stock

I. Contractionary monetary policy causes a shift toward non-core funding
[I. Shifts toward non-core funding precede systemic financial instability

[1l. Before panics and crises, monetary policy tightens

= Remaining question:

Does MP directly affect financial stability through its effect on non-core funding?

[Relative frequency ta bles]

15/17
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Monetary policy affects stability risk if it shifts bank funding

Dep. var.: Banking panics

policy
A RI t—12

pol:
AR 12 X

Estimation
KP weak IV
Countries
Observations

Notes: panicj si1,e412 = + AW, +T X+ Ziio 'ykpanic,-,t,k + ujt+1. Vars. included in W: see table.

(Longer horizon| (Crises| (Time FEs| W/ GDP] Cont. interaction| [Real quantities] (Non-core items) (Time Deposits] 1617
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Monetary policy affects stability risk if it shifts bank funding

Dep. var.: Banking panics (1)
”
ARﬁfl‘:lyz 15.587***
(5.307)
licy
ARPO’lz X
Estimation 2SLS
KP weak IV 53.64
Countries 41
Observations 13406

Notes: panicj si1,e412 = + AW, +T X+ Ziio 'ykpanic,-,f,k + ujt+1. Vars. included in W: see table.
IV in (1): Zy—-12.
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Monetary pollcy affects stablllty risk if it shifts bank fundmg

Dep. var.: Banking panics (1) (2)
li
ARlpf :c1y2 15.587***
(5.307)
1.438*
(0.756)
licy
ARPO’lz X
Estimation 2SLS OLS
KP weak IV 53.64
Countries 41 41
Observations 13406 13406

Notes: panicj si1,e412 = + AW, +T X+ Ziio 'ykpanic,-,f,k + ujt+1. Vars. included in W: see table.
IV in (1): Zy—-12.

(Longer horizon| (Crises| (Time FEs| W/ GDP] Cont. interaction| [Real quantities] (Non-core items) (Time Deposits] 1617
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Monetary policy affects stablllty risk if it shifts bank fundmg

Dep. var.: Banking panics (1) (2) 3)
ARPIS, 15.587%%* 5.416
(5.307) (3.586)
1.438%* 1.118
(0.756)  (0.804)
ARPIY, x 24.088***
(9.226)
Estimation 2SLS OLS 2SLS
KP weak IV 53.64 34.26
Countries 41 41 41
Observations 13406 13406 13406

Notes: panicj si1,e412 = + AW, +T X +Zi2:0 'ykpanic,-,f,k + ujt+1. Vars. included in W: see table.
IV in (1): Zt—12. IVs in (3): Zt_12 and Zt_12 X

(Longer horizon| (Crises| (Time FEs| W/ GDP] Cont. interaction| [Real quantities] (Non-core items) (Time Deposits] 1617




Conclusion
°

Lessons for the 21st Century

® [dentification of a mechanism by which MP influences financial system stability:
The funding structure of banking systems

® Findings carry policy implications:

Use macroprudential tools to control growth of non-core liabilities

® New macro-financial dataset with three characteristics:

high frequency, long horizon, extensive country coverage

17/17
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Overview of data availability of unbalanced panel
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IFS: illustration of data coverage
Number of available data points for demand deposits
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IFS: illustration of data coverage
Number of available data points for deposit rates
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Private credit: comparison with other datasets
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https://data.bis.org/topics/TOTAL_CREDIT

Availability of other variables

Variable Countries Obs. Note
Other IFS variables

Consumer Price Index 188 103,966

Exchange Rate 189 136,832

GDP 107 32,561 Quarterly, linearly interpolated
Policy Rates 166 77,419 Various sources
Financial crisis indicator 162 86,646 Laeven and Valencia (2020)
Banking panic indicator 45 35,597 Baron et al. (2021)
ER regime classification 186 134,057  lizetzki et al. (2019, 2022)
Anchor currency classification 184 124,376  llzetzki et al. (2019, 2022)
KA openness index 178 99,055 Chinn and Ito (2006)

If missing: Quinn et al. (2011)




Construction of the instrument

® ki+ €[0,1]: annual capital mobility indicator (1 if open)

git € {0,1}: ER regime indicator (1 if pegint,t—1,..., t —23)

ARZ(O,.”:)yt: policy rate change in i’s base country b in month t

o Af\’g(oiﬁgt: predicted changes in AREE’I.”:)yt
— Predictors: 12 lags of ARL’(O,.I"gt, CPI growth, and credit growth
[ ]

. polic Spolic S
_ kit (ARb(i,t)y,t o AF‘)b(i,t)y,t)  Gie =1
0 vqi,t = O



Illustration of peggers’ anchor countries
End-1975

M Not pegging (45 countries) -
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M Spain (Equg@ofial Guinea)
WUK. (15) "~ -

[ India (2)

[ Italy (San Marino)

Il Portugal (4)

[ Singapore (Brunei)
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Il No information



Illustration of peggers’ anchor countries (ctd.)
End-2019

W.Not pegging {38)
W US. (80)

[ Euro Area / Germany (49)
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First stage for advanced economies

Dep. var.: ARPY" (1) () (3) (4)
Zi: 0.463%**  (.630%**  (.540%** 0.448% %
(0.071)  (0.058)  (0.059) (0.122)
Controls X v v v
Country FEs v v v v
Time FEs X X Year Year x Month
KP weak IV 42.90 119.10 86.45 13.56
Countries 36 36 36 36
Observations 16026 12685 12685 12685




First stage for non-advanced economies

Dep. var.: A (1) (2) (3) (4)
Zit 0.151%** 0.251*%* 0.214%* 0.186**
(0.071) (0.085) (0.086) (0.087)
Controls X v v v
Country FEs v v v v
Time FEs X X Year Year x Month
KP weak IV 4.54 8.72 6.25 4,51
Countries 121 118 118 118
Observations 30158 24209 24209 24209




Floaters and peggers:

response of policy rates

Dep. var.: ARPO (1) (2) (3) (4)
szg 0.268***  (.397***  (.364*** 0.347%**
(0.058) (0.066) (0.064) (0.078)
zfloat 0.126 0.125 0.101 0.097
(0.114) (0.127) (0.128) (0.126)
Controls X v v v
Country FEs v v v v
Time FEs X X Year Year x Month
KP weak IV 10.75 19.25 17.06 10.08
Countries 157 154 154 154
Observations 46184 36894 36894 36894
Notes: ARPY™™ = u; + te + 1 2088 + 92 2109 + L1321 65 ARPIY 4+ Y12 TH X, oy + €.
2PE kit (Arb(i,t),t - APb(i,t),t) (g =1 and zfloat — kit <Arb(i,t),t - A’A"b(i,t),t> v git = 0_
" 0  Gie =0 " 0  Gie =1
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Floaters and peggers: response of exchange rates

Dep. var.: Alog ER; 11 (1) (2) 3) (4
zﬁteg 0.039 -0.203 -0.001 0.100
(0.169) (0.202) (0.186) (0.163)
zfloat 0.493%**  0.473%**  (.597*** 0.573%**
(0.134) (0.151) (0.149) (0.130)
Controls X v v v
Country FEs v v v v
Time FEs X X Year Year x Month
KP weak IV 6.83 5.40 8.30 10.23
Countries 157 154 154 154
Observations 46141 36982 36982 36982

Notes: Alog ER; 141 = a; +a¢ + 71 szg + 72 z,f”fat + Eiil sk ARffﬁcz’ + 212:0 T« Xit—k+ et

Jpeg _ kit (Arb(i,t),t - A?b(i,t),t> v g =1 and #foat — kit (Arb(i,t),t - Mb(f,z),t> L Qi = 0_
"t 0 LG =0 0 LG =1
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Monetary policy shifts bank funding: IRFs

Non-core/Demand Deposits Real Demand Deposits Real non-core funding
60 10 40
) ) o
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I g -20 I
1} U i)
2% 2% 2%
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Notes: LP-1V estimates of {5"}3% . Shaded areas indicate 95% (light) and 68% (dark) confidence intervals

based on country-based cluster-robust SEs.



Ratios vis-a-vis total assets

Non-core Demand Deposits Time Deposits Total Deposits
Total Assets Total Assets Total Assets Total Assets
ARPY 1.233%* -1.462%%* -0.386 -1.735%*
(0.499) (0.449) (0.797) (0.774)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 46.00 46.08 41.98 45.30
Countries 152 152 149 152
Observations 31727 32416 31524 32045




Ratios vis-a-vis total deposits

Demand Deposits Time Deposits Non-core
Total Deposits Total Deposits Total Deposits
ARPY" 7.761%* 2.658** 7.664%*
(3.225) (1.288) (3.764)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 45.60 44 .46 45.24
Countries 152 149 151
Observations 32837 32248 31572




OLS results

Real Quantities

% Demand Dep. Non-core
ARPY" 0.425 -0.584*** -0.099
(0.332) (0.147) (0.250)
Estimation OLS OLS OLS
Controls e e v
Country FEs v v v
Time FEs X X X
Countries 152 153 153
Observations 31749 33445 32025




Additionally controlling for real activity

Notes: Monthly growth rates in real GDP from lag 0 to 12 are included as additional control variables.

Real Quantities

#go&p Demand Dep. Non-core

ARPY" 11.422%%% -5.559 9.167+**
(4.075) (3.922) (2.931)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 43.20 58.75 43.28
Countries 91 92 92
Observations 13835 14631 14212




Additionally controlling for real activity in Taylor rule

Real Quantities
Non-core

m Demand Dep Non—core

ARPY" 9.472%* -3.658 7.849%+x
(3.856) (3.244) (2.549)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 38.77 43.20 38.81
Countries 91 92 92
Observations 14181 15010 14546

Notes: Monthly growth rates in real GDP from lag 0 to 12 are included as additional control variables in (i) the

Taylor rule to residualize base country policy rate changes and (ii) the IV regression.
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No controls

Non-core

Real Quantities

m Demand Dep Non—Core
ARPY" 22.050%** -5.241* 7.908**
(7.695) (2.909) (3.636)
Controls X X X
Country FEs v v v
Time FEs X X X
KP weak IV 12.64 50.84 45.34
Countries 154 152 152
Observations 34847 34577 32687




Including countryxdecade fixed effects

Real Quantities

% Demand Dep. Non-core

ARPOleY 11.908%** -4.914% 7.407**
(3.822) (2.822) (3.266)

Controls v v v
Fixed effects Ctry. x Dec. Ctry. x Dec. Ctry. x Dec.
KP weak IV 41.39 47.28 40.54
Countries 152 153 153
Observations 31749 33445 32025




Including year fixed effects

Non-core

Real Quantities

m Demand Dep Non—Core
ARPY" 11.670** -5.T17** 5.926
(5.030) (2.764) (4.486)
Controls v v v
Country FEs v v v
Time FEs Year Year Year
KP weak IV 41.49 43.80 40.39
Countries 151 152 152
Observations 31748 33444 32024




Including yearx month fixed effects

Real Quantities

% Demand Dep. Non-core
ARPY" 10.416** -8.335* 8.165
(8.073) (4.316) (6.148)
Controls v v v
Country FEs v v v
Time FEs Y xM Y xM Y xM
KP weak IV 15.26 17.35 15.87
Countries 151 152 152
Observations 31748 33444 32024




With narrative shocks

Overview

® Include narratively identified MP shocks for important floaters
— United States (1946M1-2016M12): Romer and Romer (2023)
— Canada (1974M1-2015M10): Champagne and Sekkel (2018)
— United Kingdom (1975M1-2007M12): Cloyne and Hiirtgen (2016)

— 566 additional non-zero monetary policy shocks

® Either combine these shocks with the trilemma-identified shocks or consider them
separately



With narrative shocks (ctd.)

Combine trilemma-identified shocks with narrative shocks

Real Quantities
Non-core

m Demand Dep Non-core
ARPYY 10.964%** -5.535%* 5.336**
(3.546) (2.232) (2.264)
Controls ve v v
Country FEs v v v
Time FEs X X X
KP weak IV 49.63 45.92 60.38
Countries 151 152 152
Observations 31757 33453 32072




With narrative shocks (ctd.)

Only narrative shocks

Non-core

Real Quantities

m Demand Dep Non-core
ARPYY 3.970%* ~1.330%** 3.031*
(2.000) (0.016) (1.634)
Controls ve v v
Country FEs v v v
Time FEs X X X
KP weak IV 31.01 30.60 73.46
Countries 2 2 3
Observations 1040 1056 1229




Subset of advanced economies

Real Quantities
Non-core

Demand Dep. Demand Dep. Non-core

ARPOeY 14.333%%* -7.902%%* 9.006***
(3.125) (2.924) (3.001)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 83.98 133.68 89.41
Countries 35 35 36
Observations 10528 11377 10916

Notes: Here, the model is re-estimated for the subset of advanced economies. The country classification follows
IMF (2023, pp. 119-120).
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Subset of Baron et al. (2021) countries

Real Quantities
Non-core

m Demand Dep Non-core

ARPYY 12.193%** -5.177** 9.487**x
(3.073) (2.613) (2.740)

Controls v e v
Country FEs v v v
Time FEs X X X
KP weak IV 51.07 81.17 33.25
Countries 41 42 42
Observations 12360 13515 12735

Notes: Here, the model is re-estimated for the subset of countries for which the Baron et al. (2021) banking

panic chronology is available.
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Subset of non-advanced economies

Real Quantities
Non-core

Demand Dep. Demand Dep. Non-core
ARPOleY 12.635* -8.914* 2.726
(7.661) (5.394) (6.902)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 15.55 12.22 15.94
Countries 116 117 116
Observations 21220 22067 21108

Notes: Here, the model is re-estimated for the subset of non-advanced economies. The country classification
follows IMF (2023, pp. 119-120).
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Subset of pegging countries

Real Quantities
Non-core

Demand Dep. Demand Dep. Non-core
ARPOleY 13.828*** -6.254%* 7.824%*
(4.055) (2.849) (3.713)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 43.45 55.28 43.00
Countries 99 100 99
Observations 13070 13775 12972

Notes: Here, the model is re-estimated for the subset of countries that peg their currency to a base country

according to llzetzki et al. (2019, 2022).
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Subset of countries with liberalized deposit rates

Real Quantities
Non-core

Demand Dep. Demand Dep. Non-core

ARPOeY 6.153*%* -0.741 9.205%**
(3.081) (2.425) (2.457)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 33.75 38.66 30.64
Countries 85 86 86
Observations 11192 11871 11517

Notes: Here, the model is re-estimated for the subset of countries that have fully liberalized deposit rates according

to Abiad et al. (2008) as revised and updated in Omori (2022).
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Response of Net Interest Margins

Lending Rate-Time Dep. Rate

Lending Rate-Interbank Rate

ARPY -0.688 -2.793%*
(0.919) (0.962)
Controls v v
Country FEs v v
Time FEs X X
KP weak IV 12.76 16.61
Countries 138 85
Observations 21684 12738

Notes: Here, the dependent variable refers to the difference between lending and time deposit rates (first column)

or interbank rates (second column).



Including the subpopulation of floaters
First stage

Dep. var.: ARPO (1) (2) (3) (4)
szg 0.268***  (0.307***  (.364*** 0.347***
(0.058) (0.066) (0.064) (0.078)
zfloat 0.126 0.125 0.101 0.097
(0.114) (0.127) (0.128) (0.126)
Controls X v v v
Country FEs v v v v
Time FEs X X Year Year x Month
KP weak IV 10.75 19.25 17.06 10.08
Countries 157 154 154 154
Observations 46184 36894 36894 36894




Including the subpopulation of floaters (ctd.)

Second stage

Real Quantities
Non-core

m Demand Dep Non—core
ARPOIeY 8.104 -6.797** 3.778
(5.823) (2.711) (4.879)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 27.38 27.99 24.25
Countries 151 152 152
Observations 31748 33444 32024

Notes: Here, ARfOI'Cy is instrumented with zP® and zfloot,
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Response of Time Deposit & Interbank Spreads

Time Dep. Rate Time Dep. Spread Interbank Rate Interbank Spread

ARPY" 2,627+ -0.111 6.110%** -2.333*%*
(1.248) (2.300) (1.304) (1.181)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 14.67 18.74 17.74 16.35
Countries 145 144 94 93
Observations 24784 23866 16619 15940

Notes: The dependent variable in column (2) refers to the difference between policy and time deposit rates. The

dependent variable in column (4) refers to the difference between policy and interbank rates.



Individual non-core positions—Foreign

Real Ratio to Demand Deposits
All AEs All AEs
ARPY™ 12.386%**  6.477**  17.235%%*%  13.900%**
(4.700) (2.942) (5.046) (3.285)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 43.76 93.36 48.85 89.55
Countries 151 36 150 35
Observations 32699 10843 31890 10457




Individual non-core positions—/Interbank

Real Ratio to Demand Deposits
All AEs All AEs
ARPY 13.837 8.243 13.966 13.247
(13.049) (7.874)  (11.928) (8.129)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 30.68 404.84 28.38 399.45
Countries 137 33 137 33
Observations 20778 5398 20400 5322




Individual non-core positions—Securities

Real Ratio to Demand Deposits
All AEs All AEs
ARPY™ 12.218 17.586%%  10.104%* 25.016%**
(7.493) (6.969) (7.914) (6.826)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 29.75 67.31 33.44 61.14
Countries 113 32 113 32
Observations 16845 6817 16638 6734




Individual non-core positions—Other positions

Real Ratio to Demand Deposits
All AEs All AEs

ARPY 1.487 25.192 10.910 33.599*

(30.941)  (15.539)  (33.877) (17.620)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 16.75 158.26 16.92 191.65
Countries 139 34 139 34
Observations 17771 5571 17738 5514




Response of other balance sheet positions

Real Time Dep. Real CB Res. Real CB Liab. Real Gov. Liab.

ARPY" 3.711% -25.193* -8.376 15.503*

(2.182) (13.326) (31.084) (9.269)
Controls v v v v
Country FEs v v v v
Time FEs X X X X
KP weak IV 44.98 49.11 31.87 47.34
Countries 149 153 143 148
Observations 32488 33926 25878 30748
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A12 Rpolicy

Notes: Here, A1» Rf’f”“y is instrumented with Y11 2 ;&

Back

Non-core

Real Quantities

m Demand Dep Non—Core
A RPO" 6.814%+* -3.190%** 4.153%*
(1.954) (0.901) (1.881)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 34.99 28.37 34.92
Countries 152 152 152
Observations 28752 30129 29003




Without EA countries

Real Quantities

#go&p Demand Dep. Non-core
ARPY" 15.672%** -10.736** 5.900
(5.643) (4.268) (4.816)
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 26.80 28.49 26.09
Countries 148 149 149
Observations 29663 31034 29939

Notes: Here, countries are excluded from the date onwards when they joined the Euro Area.



Path of bank funding before specific panics
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Pre-crisis paths of bank funding

Assumption: crisis starts in January whenever LV do not pin down month

Real Demand Deposits Real non-core funding Non-core/Demand Dep.
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Pre-crisis paths of bank funding (ctd.)

Assumption: crisis does not exist whenever LV do not pin down month

Real Demand Deposits Real non-core funding Non-core/Demand Dep.
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Pre- paths relative to total assets

Demand/Total Assets Non-core/Total Assets
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Pre- paths relative to total deposits

Demand/Total Deposits Non-core/Total Deposits Time/Total Deposits
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Pre- paths of other balance sheet positions

Liabilities to CB Liabilities to Government
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State-dependency due to deposit insurance?

Real Demand Deposits Real non-core funding Non-core/Demand Deposits
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Including countryxdecade fixed effects

Real Demand Deposits Real non-core funding Non-core/Demand Deposits
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Including year fixed effects

Real Demand Deposits Real non-core funding Non-core/Demand Deposits
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Including yearx month fixed effects

Real Demand Deposits Real non-core funding Non-core/Demand Deposits
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Paths after

Real Demand Deposits Real non-core funding Real private credit
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Paths after financial crises

Real Demand Deposits Real non-core funding Real private credit
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Exluding the years 2007 & 2008
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Predicting banking panics and financial crises: framework

. Non —
|Og (p”tH> = a; + A36 (Iog Oncore) +rXi,t + Ui t+1
1— Pt Demand it

® pi¢y1: prob. that crisis or panic starts in year-month t + 1
® X: 36-month changes in same controls as before + lags of dep. var.

® Following: ML estimates of / with country-based cluster-robust SEs



Predicting banking panics and financial crises: results

Banking panics Financial crises

(1) (2) (3) (4)
Das (log Mgomsore ) 0.244%K% 0253KK%  0.004%K%  0.120%%%

' (0.037) (0.032) (0.027) (0.045)

Controls X v X v
Country FEs v v v v
Time FEs X X X X
Countries 33 31 76 60
Observations 10174 9264 25595 17414
AUROC 0.74 0.73 0.70 0.69
p-value 0.00 0.01 0.00 0.18

Notes: Marginal effects evaluated at the sample means of the covariates. Indep. variables are normalized. Last

line: DeLong et al. (1988) test of equality of ROC areas vis-a-vis a model that excludes Az (log %).
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Predicting banking panics and financial crises: ROC curves
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Beyond narratively identified panics & crises

Framework

Non — core

Yer12 = &+ [ Aszg (Iog Demand

) +I X+ i1
it

® X: 36-months changes in same controls as before + lags of dep. var.

® Following: ML (if y binary) or OLS (if y continuous) estimates of



Beyond narratively identified panics & crises

Shift towards non-core funding predicts

A1 (log Real Non-core); ., 1, 1{A12 (Real Non-core); , 1, < 10%perc.}

(1) (2) (3) (4)

Mg (log Men-core)  -3.a45wex  gguoer 100pkkk 1.328%%*

(0.763) (0.804) (0.279) (0.277)
Estimation OoLS OoLS Logit Logit
Controls X v X v
Country FEs v v v v
Time FEs X X X X
Countries 186 185 160 159
Observations 56892 54770 49825 48183

Notes: Columns (3) and (4): marginal effects evaluated at the sample means of the covariates. Indep. variables

are normalized.
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Beyond narratively identified panics & crises

...and
A12 (log Real Priv. Credit); ., 15 1{A12 (Real Priv. Credit); ., 15 < 10 perc.
(1) (2) 3) (4)

Asg (log Hormeere) 0,651+ -0.720% 1.410%%% 1.249%%*

" (0.306) (0.282) (0.326) (0.323)
Estimation OLS OLS Logit Logit
Controls X v X v
Country FEs v v v v
Time FEs X X X X
Countries 186 184 159 159
Observations 56274 55925 50539 50341

Notes: Columns (3) and (4): marginal effects evaluated at the sample means of the covariates. Indep. variables

are normalized.
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Beyond narratively identified panics & crises

...and
A2 (log Real GDP); .1, 1{A12 (Real GDP); ., < 10" perc.}
(1) (2) (3) (4)
Asg (log Mommeere)  -0.879%*%  -1.018%** 2085+ 1.379**
" (0.252) (0.253) (0.664) (0.622)
Estimation OoLS OoLS Logit Logit
Controls X v X v
Country FEs v v v v
Time FEs X X X X
Countries 103 102 101 100
Observations 18214 17887 18146 17819

Notes: Columns (3) and (4): marginal effects evaluated at the sample means of the covariates. Indep. variables

are normalized.
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Beyond narratively identified panics & crises

... but not withdrawals of retail deposits

A1 (log Real Demand); 1, 1{A1 (Real Demand); ,,,, < 10%"perc.}

(1) (2) (3) (4)
Asg (log Homeere) 0,004 -0.377 0.104 0.276
" (0.282) (0.308) (0.353) (0.368)
Estimation OoLS OLS Logit Logit
Controls X v X v
Country FEs v v v v
Time FEs X X X X
Countries 186 184 174 172
Observations 56342 55490 54722 53555

Notes: Columns (3) and (4): marginal effects evaluated at the sample means of the covariates. Indep. variables

are normalized.
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Bank funding shifts coincide with weakening fundamentals. ..

Dep. var.: Cum. bank equity returns

from t to t + 12 fromt—36tot

Non— core

A6 (108 “Bomand )i ¢ -2.868 -14.243%**
(1.849) (5.041)

Controls v v

Country FEs v v

Time FEs X X

Countries 40 40

Observations 11065 11065

Notes: OLS estimates of Rf‘g“'ty

= a; + ﬁA36 (|og
the main part. The independent variables are normalized.

)I. « TT X+ + uir X includes the same controls as in



... but bank fundamentals cannot explain my findings

Real Quantities

Dem”n%m Demand Dep. Non-core

ARPI 8.124%%* -4.341% 6.757%**
(3.090) (2.395) (2.602)

Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 43.72 67.30 48.55
Countries 40 41 41
Observations 10856 11829 11223

Notes: Lags 0 to 12 of monthly bank equity returns are included as additional control variables.



Before panics and crises, monetary policy tightens

Shocks before Shocks before crises

2.5 1.54
o 2] 2

£ £ 1
2 1.5 2.
() ]

£ 1 g
=1 =1
8 g

g 5 g o

04 N

36 30 24 18 12 6 0 36 30 24 18 12 6 0
Months before onset of panic Months before onset of crisis

Notes: OLS estimates of {B"138, of YI_g AIR’.IFV";EC_{G% = al + phi{event;; = 1} + € +_361n ARPOiY denote
first-stage residuals. Shaded areas: 95% confidence intervals based on country-based cluster-robust standard
errors.
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Relative frequency tables

Relative frequencies conditional on panic; ;41 +112 =0

A12 (Nonfcore)i . <0 A12 (Nonfcore>i . >0

Demand Demand
ARPIY, <0 32.94 21.34
ARPYY, >0 19.54 26.19

Relative frequencies conditional on panic; ++1 t4+12 =1

Demand Demand

A12 (Non—core)i ) <0 A12 (Non—core)i ) >0

ARPYY, <0 20.44 19.89
Bl ARPYY, >0 17.13 42.54




Financial crises

Back

Dep. var.: Financial crises (1) 2) (3)
ARPY™Y, 9.891%* -0.320
(4.148) (3.271)
0.745% 1.132%*
(0.421)  (0.632)
p
ARPYY, x 37.063**
(14.964)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak 1V 25.59 3.23
Countries 141 141 141
Observations 29434 29434 20434




Including country xdecade fixed effects

Back

Dep. var.: Banking panics (1) (2) (3)
ARPY"Y, 6.614%* 1.143
(2.804) (3.695)
1.620** 1.525**
(0.714) (0.746)
p
ARP? D5 X 12.647*
(7.503)
Estimation 2SLS OLS 2SLS
Controls v ve v
Fixed effects CxD CxD CxD
KP weak IV 45.61 23.17
Countries 41 41 41
Observations 13406 13406 13406




Including year fixed effects

Dep. var.: Banking panics (1) (2) (3)
ARPY™Y, 15.833%** 7.524%
(4.237) (4.147)
0.117 0.137
(0.617)  (0.796)
ARPO"Y 20.327**
(8.792)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs Year Year Year
KP weak IV 41.93 17.83
Countries 41 41 41

@] Observations 13406 13406 13406




Additionally controlling for

real activity

Dep. var.: Banking panics (1) (2) 3)
ARPOY, 17.715%%% 8.946%*+*
(5.271) (2.987)
2.271** 1.509
(1.041) (1.014)
ARP"Y, x 24.029%*
(9.579)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 138.39 24.29
Countries 39 39 39
Observations 7982 7982 7982

Notes: Monthly growth rates in real GDP from lag 0 to 12 are included as additional control variables.



Additionally controlling for real act. in Taylor rule

Dep. var.: Banking panics (1) (2) (3)
ARPY"Y, 5.088** -12.939
(2.468) (9.576)
2.271%* 2.290*
(1.041) (1.185)
p
ARf‘tl'Clyz X 49.156%**
(18.500)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 191.45 39.14
Countries 39 39 39
Observations 7739 7982 7739

Notes: Monthly growth rates in real GDP from lag 0 to 12 are additionally included in the Taylor rule.



Continuous interaction term

Dep. var.: Banking panics (1) (2) (3)
ARPY™Y, 15.587*** 10.354%**
(5.307) (4.673)
0.020 -0.028
(0.017)  (0.035)
p
ARfjj‘flyz X 0.504**
(0.240)
Estimation 2SLS OLS 2SLS
Controls v ve v
Country FEs v v v
Time FEs X X X
KP weak IV 53.64 12.18
Countries 41 41 41

@] Observations 13406 13327 13327




Indicators based on real growth rates

[Back

Dep. var.: Banking panics

(1) (2) (3)

ARPY 17.082%** 7.753
(6.362) (4.837)
0.085 -0.361
(0.881)  (0.990)
ARPIY, x 24.216%*
(10.485)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 37.31 20.34
Countries 42 42 42

Observations

13703 13703 13703




Indicators based on real growth rates (ctd.)

[Back

Dep. var.: Banking panics (1) (2) (3)
ARPY, 15.484%+* 20.425%**
(5.169) (7.805)
-2.212** .1.193
(0.840) (0.908)
y
ARﬁflclyz X -10.149
(8.483)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 54.62 28.27
Countries 42 42 42
Observations 14277 14277 14277




Individual non-core items

Dep. var.: Banking panics (1) (2) (3)
ARPY™Y, 14.996*** 6.448*
(5.106) (3.595)

2.116%%*  1.585%*
(0.633)  (0.694)

ARPYY, x 22.9220%*
(9.618)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 55.66 23.32
Countries 41 41 41

@] Observations 13037 13037 13037




Individual non-core items (ctd.)

Dep. var.: Banking panics (1) (2) (3)
ARPYY, 16.720%** -2.636
(4.250) (4.118)

4.273%%%  3.960**
(1.317)  (1.608)

ARPIY, x 43,553+
(10.957)

Estimation 2SLS OLS 2SLS
Controls v Ve v
Country FEs v v v
Time FEs X X X

KP weak IV 37.22 42.06
Countries 38 38 38

@] Observations 6076 6076 6076




Individual non-core items (ctd.)

Back

Dep. var.: Banking panics (1) (2) 3)
ARPY"Y, 16.753%** 13.850**
(4.698) (5.565)
0.881 0.675
(1.200)  (1.299)
p
ARf?lclyz X 7.193
(10.277)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 71.25 29.89
Countries 40 40 40
Observations 9904 9904 9904




Individual non-core items (ctd.)

Dep. var.: Banking panics (1) (2) (3)
ARPYY, 14.011%%* 4.567
(4.804) (5.546)
1.940 2.085
(1.631)  (1.791)
p
ARP'T, X 24.131
(14.840)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 115.34 29.27
Countries 39 39 39

@] Observations 7101 7101 7101




Individual non-core items (ctd.)

Back

Dep. var.: Banking panics

(1)

(2)

(3)

ARPOY 23.530%** 30.134%**
.
(4.295) (9.389)
1.253 0.221
(1.981)  (1.977)
p
ARP?'T, X -15.635
(16.812)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 53.79 24.79
Countries 38 38 38
Observations 4616 4616 4616




Individual non-core items (ctd.)

Dep. var.: Banking panics (1) (2) (3)
ARPYY, 20.806*** 8.110
(3.951) (6.446)

4.657* 4.604*
(2377)  (2.413)

ARPYY, x 28.544*
(13.427)

Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X

KP weak IV 147.42 49.47
Countries 37 37 37

@] Observations 3997 3997 3997




Individual non-core items (ctd.)

Back

Dep. var.: Banking panics

(1)

(2)

(3)

ARP, 15.811%+* 14.592%+*
P
(5.310) (5.538)
-0.138 -0.380
(0.934)  (0.905)
p
AR5 X 4.838
(9.676)
Estimation 2SLS OLS 2SLS
Controls v v ve
Country FEs v v v
Time FEs X X X
KP weak IV 58.10 6.15
Countries 42 42 42
Observations 13788 13788 13788




Time Deposits

Back

Dep. var.: Banking panics (1) (2) (3)
ARPY™Y, 15.800%** 1.820
(5.395) (3.109)
2.713%** 1.511
(0.931) (1.171)
p
AR;’)?fl}é X 34.366**
(17.026)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 57.04 10.78
Countries 42 42 42
Observations 14017 14017 14017




Time Deposits (ctd.)

Back

Dep. var.: Banking panics (1) (2) (3)
ARPY™, 15.777%** 5.470*
(5.366) (2.928)
2.369*** 1.306
(0.849)  (0.963)
ARPEY 21.654*
(11.535)
Estimation 2SLS OLS 2SLS
Controls v v Ve
Country FEs v v v
Time FEs X X X
KP weak IV 54.50 20.80
Countries 42 42 42
Observations 13790 13790 13790




Panic risk over the next 24 months

Dep. var.: Banking panics (1) (2 (3)
ARPY, 45.115%%* 14.892*
(14.544) (7.888)
3.276** 2.641
(1.414) (1.743)
p
ARfff"lyz X 71.189%**
(22.582)
Estimation 2SLS OoLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 49.59 34.80
Countries 41 41 41
Observations 12934 12934 12934

Notes: As in the main part with one modification; the dep. variable is now defined as panic; ;11 ¢+24-



Panic risk over the next 36 months

Dep. var.: Banking panics (1) (2 (3)
ARPOY 47.68T**+* 15.306*
(15.397) (8.895)
4.204%* 3.311
(1.995) (2.173)
p
ARP'T, X 76.728***
(25.070)
Estimation 2SLS OoLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 49.27 37.20
Countries 41 41 41
Observations 12671 12671 12671

Notes: As in the main part with one modification; the dep. variable is now defined as panic; 111 ++36-



Non-core growth over a 2-year horizon

Back

Dep. var.: Banking panics (1) (2) (3)
ARPY™, 32.181%* 4.579
(13.940) (6.543)
2.190** 1.420
(1.040)  (0.936)
y
ARﬁflczﬁ X 62.003***
(16.840)
Estimation 2SLS OLS 2SLS
Controls v ve v
Country FEs v v v
Time FEs X X X
KP weak IV 31.48 9.80
Countries 41 41 41
Observations 11769 11769 11769




Non-core growth over a 3-year horizon

Back

Dep. var.: Banking panics (1) (2) (3)
ARPI"Y, 13.364%%* 1.166
(3.416) (2.658)
2.880*** 2 560%*
(1.020)  (1.063)
p
ARffjgy6 X 33.505%*
(13.531)
Estimation 2SLS OLS 2SLS
Controls v v v
Country FEs v v v
Time FEs X X X
KP weak IV 14.61 7.92
Countries 41 41 41
Observations 10340 10340 10340
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