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Motivation

 Financial regulation is prone to big swings

 Regulation: Great Depression (1930s), Great Recession (2010s)

 Deregulation: industrial countries (1980s), developing countries (1990s)

 Financial regulation as a cause of a financial crisis

 Crisis frequency doubled after Bretton Woods (1973)

 Liberalization before crises in 70% of banking crises (Kamisky-Rainhart)

 Institutional quality matters for financial liberalization 

 Efficient market paradigm: liberalization enhances efficiency

 Good institutions continue to play an important role 

 Mixed evidence of regulation-crises nexus. Nonlinearity?



Empirical Evidence
From 2000s theoretical debate moved into the empirical field

 Initial empirical works

 negative impact of regulation on financial stability

 larger impact in developing countries

 After-crisis papers

 sensitivity of results to regulation measure and crisis identification

 impact depending on the channel (e.g. compliance to Basel principles)

 Recent results

 impact depending on the dimension of regulation: technical debate

 mixed results also for developing countries: institutional quality matters

 Financial Freedom Index

 36 countries: Lower FFI, riskier policies (Gonzalex 2005)

 83 countries: developed vs developing countries (Cubillas-Gonzalez 2014)

 173 countries: clear results for Economic Financial Index (Bjornskov 2016)



2-period 2-asset 2-player Model

Assumptions and definitions:

 Representative bank and regulator; q = level of regulation; H = high-risk assets; L = low-risk assets

 𝑟𝑝 = (1 − 𝑞)[1 + 𝑟𝐿+𝛼(𝑟𝐻 − 𝑟𝐿)] − 1 Portfolio return

 𝛿𝑃
2 = (1 − 𝑞)2[𝛼2(𝛿𝐻

2+𝛿𝐿
2 − 2𝜌𝐻𝐿𝛿𝐻𝛿𝐿) + 2𝛼(𝜌𝐻𝐿𝛿𝐻𝛿𝐿 − 𝛿𝐿

2) + 𝛿𝐿
2] Portfolio risk

 G=G(q,θ) G caps the level of risky assets determined by the level of regulation q

 Q=Q(q,τ) Q indicates the loss given default given the level of regulation q

Step  1 (Bank):            

𝑚𝑖𝑛
α
{𝛿𝑃

2} 𝑠. 𝑡. 𝑎 ≤ 𝐺 γ 𝑎𝑛𝑑 1 − 𝑞 𝛼𝑟𝐻 + 1 − 𝛼 𝑟𝐿 ≥ ҧ𝑟 (λ)

Step 2 (Regulator):

𝑚𝑎𝑥
𝑞

{(1 − 𝑞) + 𝛽(1 − 𝑞)[1 + 𝑟𝐿 + 𝛼(𝑟𝐻 − 𝑟𝐿)] 1 − 𝑃𝑄 }



2-period 2-asset 2-player Model

Under… ො𝛼 𝜕𝑷/𝜕𝒒

Financial liberalization

γ = 0, λ = 0
ෝ𝜶 =

𝜹𝑳
𝟐 − 𝝆𝑯𝑳𝜹𝑯𝜹𝑳

𝜹𝑯
𝟐 + 𝜹𝑳

𝟐 − 𝟐𝝆𝑯𝑳𝜹𝑯𝜹𝑳

𝜹𝑷

𝜹𝒒
≥ 𝟎

if 2𝑄𝐺
′ 𝐺𝑞

′ ≥ 1 − 𝑞 𝑄𝐺
′′𝐺𝑞

′ 2 + 𝑄𝐺
′ 𝐺𝑞

′′

Market constraint

γ > 0, λ = 0
ෝ𝜶𝜸 =

𝟐 𝟏−𝒒 𝜹𝑳
𝟐−𝝆𝑯𝑳𝜹𝑯𝜹𝑳 +𝜸 𝒓𝑯−𝒓𝑳

𝟐 𝟏−𝒒 𝜹𝑯
𝟐+𝜹𝑳

𝟐−𝟐𝝆𝑯𝑳𝜹𝑯𝜹𝑳

𝜹𝑷

𝜹𝒒
> 𝟎

if 𝑄𝐺
′′ < 0

Regulatory constraint

γ = 0, λ > 0
ෝ𝜶𝝀 = 𝑮 =

𝟐 𝟏−𝒒 𝜹𝑳
𝟐−𝝆𝑯𝑳𝜹𝑯𝜹𝑳 −𝝀

𝟐 𝟏−𝒒 (𝜹𝑯
𝟐+𝜹𝑳

𝟐−𝟐𝝆𝑯𝑳𝜹𝑯𝜹𝑳)

𝝏𝑷

𝝏𝒒
≤ 𝟎

if 𝑁′ 𝑞 𝐷 𝑞 ≤ 𝑁 𝑞 𝐷′ 𝑞

where:  

𝑁 𝑞 = 1 + 𝛽 1 + 𝑟𝐿 + 𝛽 𝑟𝐻 − 𝑟𝐿 𝐺 − 1 − 𝑞 𝐺𝑞
′

𝐷 𝑞 = 𝛽 1 + 𝑟𝐿 𝑄 − 1 − 𝑞 𝑄𝐺
′ 𝐺𝑞

′ + 𝛽 𝑟𝐻 − 𝑟𝐿 𝑄𝐺 − 1 − 𝑞 𝑄𝐺
′ 𝐺𝑞

′𝐺 + 𝑄𝐺𝑞
′
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Figure 1: Impact of regulation on the probability of a crisis under three scenarios.
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return scenario at low levels of q, financial liberalization at medium levels of q, and stringent

regulation at high levels of q. This pattern implies an inverted U-shaped relationship between q and P.

𝐺 = 1 −
𝜃

𝐵 𝑦,𝑧
0׬
𝑞
𝑥𝑎𝐺−1 1 − 𝑥 𝑏𝐺−1𝑑𝑥 with 𝜃 =1.0, 𝑎𝐺 = 3,  and 𝑏𝐺 = 1

𝑄 = 1 −
𝜏

𝐵 𝑦,𝑧
0׬
𝑞
𝑥𝑎𝑄−1 1 − 𝑥 𝑏𝑄−1𝑑𝑥 with 𝜏 =0.5, 𝑎𝑄 = 1, and 𝑏𝑄 = 3

where   𝐵(𝑦, 𝑧) = 𝑦׬
𝑧
𝑥𝑎−1 1 − 𝑥 𝑏−1𝑑𝑥



Testable Hypotheses
 Assumption: Casual nexus from financial regulation to banking crises

 Aim: How  regulation and  institution affect the probability of  banking crises

 Approach: Probit (with macroeconomics and cultural control variables)

 Advance: Nonlinear relationship or interactive terms

 H1: LINEARITY. Too strict regulation limits diversification opportunities and incentives

banks to undertake risky policies to achieve profits in line with the rest of the market

 H2: NON-LINEARITY. Liberalization rises the probability of banking crisis and improves

financial stability only after a given threshold (inverted U-shaped link as ‘liberalization trap’).

 H3: INTERACTION. The inverted U-shaped link (liberalization trap) is more severe in

countries with poorer institutions (interactive linear and quadratic terms).

H1: β<0

H2: β1>0, β2<0

𝐶𝑅𝐼𝑆𝐼𝑆𝑖𝑡 = 𝑓(𝛼 + 𝛽1𝑅𝐸𝐺𝑖𝑡 + 𝛽2𝑅𝐸𝐺2𝑖𝑡 + 𝛾𝐼𝑁𝑆𝑇𝑖𝑡 + 𝜕𝐶𝑇𝑅𝐿𝑖𝑡
+𝛹1𝑅𝐸𝐺 ∗ 𝐼𝑁𝑆𝑇 + 𝛹2𝑅𝐸𝐺2 ∗ 𝐼𝑁𝑆𝑇 +𝜀𝑖𝑡)

H3: ψ1<β1, β2>ψ2 

𝐶𝑅𝐼𝑆𝐼𝑆𝑖𝑡 = 𝑓(𝛼 + 𝛽1𝑅𝐸𝐺𝑖𝑡 + 𝛽2𝑅𝐸𝐺2𝑖𝑡 + 𝛾𝐼𝑁𝑆𝑇𝑖𝑡 + 𝜕𝐶𝑇𝑅𝐿𝑖𝑡 + 𝜀𝑖𝑡)

𝐶𝑅𝐼𝑆𝐼𝑆𝑖𝑡 = 𝑓 𝛼 + 𝛽𝑅𝐸𝐺𝑖𝑡 + 𝛾𝐼𝑁𝑆𝑇𝑖𝑡 + 𝜕𝐶𝑇𝑅𝐿𝑖𝑡 + 𝜀𝑖𝑡



Econometric Issues
 SIMULTANEITY

 Determinants (included regulation) could be determined by a bank crisis (ENDOGENEITY PROBLEM). 

 Regulation is quite persistent. Reform needs time to be implemented.

 POOLED PROBIT WITH ONE-YEAR LAGGED INDEPENDENT VARIABLES

 Crisis  dummy and EU  dummy poorly manage time and country effects

 FIXED EFFECTS MODEL (FE):

 Limited time dimension severely biases results (INCIDENTAL PARAMETER PROBLEM)

 Countries not affected by crises are dropped (ATTRITION and SELECTION BIAS)

 RANDOM EFFECTS MODEL (RE): 

 Unbiased if the random effects uncorrelated with independent variables (ORTHOGONALITY)

 Crisis could persist (SERIAL CORRELATION)



Main Results



Regulation-Institution Interaction Effect

More severe problems for EU



Additional Results



What about the Eurozone?

Even more severe problems for EURO



Robustness checks

 Correlated Random Effects Model (CREM) approach to allow

unobserved heterogeneity to be correlated with observed covariates in a

random effects model (Wooldridge, 2010)

 Dynamic Random Effects Model (DREM) to allow for the inclusion of

the lagged dependent variable as a covariate without incurring the initial

conditions problem (Wooldridge 2005)

 Double correction (DCOR): CREM and DREM simultaneously

 InstrumentalVariables: different instruments

 Two-years waves collapse

 Different data frequency



Conclusions

 Mixed impact of financial regulation on the probability of banking crises

 Potential presence of on non-linearity or interactive terms

 We test both the hypotheses assuming that regulation causes banking crises

 The regulation-crisis relationship is inverted U-shaped

 The relationship is sensitive to the country-specific institutional quality 

 A vicious cycle at work triggers a regulation and a liberalization trap. 

 Coordination issue for the EU: more rules or a freer sector? Brexit?

 Digging deeper: more bad news for the Eurozone. Structural shortcomings? 


