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Motivation and research question

Covid-19 pandemic is imposing unprecedent challenges to the
global economy and comes after two other major financial shocks
have affected the European economy (Great Financial Crisis and
Sovereign Debt Crisis)
Current turmoil did not originate in the financial sector but the
latter still crucial to alleviate the burden on firms and guarantee
their survival during the hibernation of the economy
New momentum to the literature on the relationship between
financial markets’ characteristics and stability
Is diversity in financial markets beneficial to stability? Are more
diverse local systems better able to cope with financial shocks?
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Why should diversity matter?

More diverse financial systems achieve a more "diverse diversification" of risks (Beale
et al., 2011; Haldane and May, 2011):

Diversity in institutional models, legal structures and business attitudes
guarantees diversification in business strategies, clientele and risk appetite by
financial firms. This leads to greater stability and makes the financial sector less
sensitive to systemic risk.

Avoids "herding behaviour" by financial intermediaries.

Diversity breeds inclusion:

Marginal consumers excluded from financial services when a single business
model prevails are less constrained in diverse financial systems (Michie, 2011).

This promotes better risk sharing and makes the financial system more resilient.

Beneficial effects of competition?

Recent theoretical literature (Boyd and De Nicolo’, 2005) questions the
traditional charter value paradigm (Keeley, 1990) that associates competition in
the banking sector to greater instability.

Empirical evidence (Anginer et al., 2014; Fiordelisi and Mare, 2014; Aristei and
Gallo, 2019), corroborates such competition-stability nexus, even if the issue is
still debated.
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This paper

What this paper does:
We measure diversity in the Italian banking system at provincial level, building on
Michie and Oughton (2013).
Drawing from network theory we propose a measure of complexity of the overall
financial system of Italian provinces.
First, test whether more diverse banking (financial) systems are more stable in
general. Second, our interest is placed on the role of greater diversity during
periods of financial unrest.

What this paper is not about:
Complexity in terms of increased interconnectedness (Stiglitz, 2010), and
geographic ramification (Cetorelli and Goldberg, 2014) reached by financial
institutions.
Excessive sophistication attained by specific financial markets (Haldane and
May, 2011).
Instruments proliferation (Caccioli et al.,2009) and contract obscurity (Battiston
et al, 2016).

Here we apply the complexity algorithm by Hidalgo and Hausmann (2009) to the
financial sector and interpret the index as a measure of its diversity (and
development).
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Measuring diversity in banking
Four dimensions of diversity (Michie and Oughton, 2013):

Ownership diversity: 1 minus Herfindahl-Hirschman index calculated on bank
branches by ownership structure (joint stock, popolari, cooperatives and foreign
banks).

Concentration/Competition: 1 minus Herfindahl-Hirschman index calculated
on the bank branches by banking group.

Geographic dispersion of banking services: within-province average distance
between each branch and the province’s main city (normalized).

Funding strategy diversity: sum of two components (1 minus concentration in
the loans-deposits ratio and normalized inverse of the funding gap
spread). Details

Aggregate indexes:

DIVERSITYOC :Ownership + competition ∈ [0, 2]

DIVERSITYOCG :Ownership + competition + geographic diversity ∈ [0, 3]

DIVERSITYORIGINAL :Ownership + competition + geographic + funding
diversity ∈ [0, 5]

Map
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Measuring diversity in the financial system
We apply the Economic Complexity by Hausman and Hidalgo (2009). Traditional
context is export data, we apply it to data on active firms in the Ateco 2007 (Nace rev.
2) section K "Financial and Insurance Activities".

Construction of the bipartite network that connects provinces to their financial firms
(5-digits sector).To avoid distortions (size), Balassa’s Revelead Comparative
Advantage measure to build matrix Mi,x (value 1 if province i has RCA in financial
intermediary x, 0 otherwise)

RCAi,x = Nix/ΣiNix
ΣxNix/ΣixNix

= Share of intermediary x in the "financial basket" of province i
Share of intermediary x in the Italian "financial basket"

From Mi,x you get two key measures:

Diversity = ki,0 = ΣxMix (Summing over the rows of Mi,x )

Ubiquity = kx,0 = ΣiMix (Summing over the columns of Mi,x )

Complexity algorithms differ in the way they combine such measures.
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Hidalgo and Hausman (2009, 2014)

Method of Reflections:
Correct province’s diversity for the average ubiquity of its financial
intermediaries, then for the average diversity of provinces that
have a similar financial basket, and so forth–>Economic
Complexity Index ECI Example

We apply the algorithm to data on active firms by 5-digits sectors of the
K section "Financial and Insurance Activities" and calculate an index of
diversity (and development) of the overall financial system for 100
Italian provinces (aggregation of 2004-created provinces and
Sardinia). Top and Bottom 10
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Financial Data and Controls
1 Financial data from the Bank of Italy Statistical Database and Albo

di Vigilanza
NPL number of borrowers who become holders of adjusted non-performing
loans divided by the number of borrowers (not classified as holders of
adjusted non-performing loans) of the previous year as a proxy for financial
instability (Barth et al., 2004; Gonzalez, 2005; Chau et al., 2020).
Number of bank branches by ownership category, list of authorized branch
by banking group, list of authorized intermediary’s headquarter by
intermediary category, loans to province residents by economic destination
and borrower category, concentration of loans.

2 Bureau Van Djik (Aida and Bankfocus)
Bank’s balance sheet data.
Active firms by 5-digits sector in the K Ateco2007 section.

3 Controls from Istat
Share of employment in services, per capita recycled waste, average
electricity outrage per user, Warehouse capacity of ports, number of
airports, export data, foreign population residing in the province by
nationality, employment and active firms by 5-digits sector in the K
Ateco2007 section.
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NPL evolution

Alternative definitions
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Econometric strategy

Is banking (and financial) diversity beneficial to stability? (Linear model):

NPLi,t = α + β1Diversityi,t + β2Controlsi,t + dt + ci + εi,t (1)

Is the effect of greater diversity more evident in bad times? (Interactions):

NPLi,t = α + β1Diversityi,t + β2GFC + β3Diversityi,t ∗GFC + β4DEBT +

β5Diversityi,t ∗ DEBT + β6COVID + β7Diversityi,t ∗ COVID

+ β8PreGFC + ci + εi,t (2)

What about potential transmission channels?

Yi,t = α + β1Diversityi,t + β2Controlsi,t + dt + ci + εi,t (3)

Dependent: different measures of loan concentration (by borrower, economic
destination of loan and borrower category).
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Main results. Dependent variable:NPL

DIVERSITYOC↑ one std. dev. –> NPL ↓ more than 10% of a std. dev. Same effect for
COMPLEXITYAIDA.
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Main results. Dependent variable:NPL

Similar results if we omit 2020 or add controls. Marginal effects
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Additional results. Dependent variable:Loan
Concentration (top 0.5% of borrowers)
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Additional results. Dependent variable:Loan Diversity
(economic destination of loans)
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Additional results. Dependent variable:Loan Diversity
(borrower category)
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Interpretation of results

To sum up it seems that:
Banking diversity and financial complexity increase stability;
A greater banking diversity has shielded Italian provinces from the
financial shocks occurred in the last decades, while a greater
diversity of the overall financial system seems to have been
beneficial only during the Debt Crisis;
Past literature suggests different potential channels at work in the
diversity-stability nexus. Their implications are similar, greater
diversity improves diversification opportunities and we provide
evidence that this is the case;
Benefits of financial complexity on diversification evident when the
role of alternatives to banks can be remarkable (financing of less
traditional types of loans and categories of borrower) Loans classification
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Robustness checks

Stability:
Alternative dependent variable (different definitions of NPL) NPL

Alternative diversity indexes and inclusion of additional covariates
Spec

Resilience to financial shocks:
Different data for 2020 (March and June) 2020

Alternative diversity indexes and inclusion of additional covariates
Spec1

Loans concentration/diversification:
Alternative definitions of Loan Concentration (top % borrowers)

Loan Concentration

Instrumental variables (top % borrowers) IV1

Instrumental variables (Loan Diversity) IV2
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Conclusions

In this paper we have investigated the role of diversity in the financial system in
promoting stability, in particular during periods of financial turmoil. In particular we
have shown that:

Both greater banking diversity and financial complexity reduce the
non-performing loans rate;

Diversity in the banking sector has curbed the detrimental effects of the three
crises episodes;the diversity (and development) of the overall financial systems
has mitigated the impact of the sovereign debt crisis;

Previous literature suggests that diversity promotes higher degrees of risk
diversification by financial firms, and we provide evidence that this is the case. In
detail:

Greater diversity in the financial system reduces the concentration of loans to
resident borrowers, and encourages greater loan diversity, both in terms of
economic destination and category of borrower.

The argument for a greater diversity is today more compelling than ever–> access by
firms to liquidity being one of the most critical concerns in the Covid-19 age and
recovery.

Financial diversity one of the arrows in our quiver.
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Funding strategy diversity

Banks rely on deposits and wholesale funding to finance their lending activities. Banks
increasingly borrow from each other in the interbank market and this increases the risk
of systemic contagion. Two measures capture the funding strategy adopted by banks,
i.e. loans-deposits ratio and the funding gap (Loans-Deposits)/Loans.
As for diversity, the message of the two variables is ambiguous. Both a greater
funding gap and a higher loans-deposits ratio might indicate a greater liquidity and
systemic risk, but they also suggest more sophistication. Michie and Oughton (2013)
sum up the following components:

DIVLDR = 1− Σi

(
( L

D )i

(Σ( L
D )i)

)2

1
FGS

=
1

(L−D
L )MAX − (L−D

L )MIN

back
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Banking diversity (OC) in 2008
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Banking diversity (OCG) in 2008
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Banking diversity (Original) in 2008

back
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ECI in math

Ki,N = 1
ki,0

ΣxMixkx, N-1

Kx ,N = 1
kx,0

ΣiMixki, N-1

for N ≥ 1. Ultimately the ECI is defined as:

ECIi =

−→
K − <

−→
K >

std(
−→
K )

where <.> is the mean function and std(.) the standard deviation of the vector
−→
K , and

the latter is the eigenvector associated to the second largest eigenvalue of the matrix
M̃i,i′ = Σx

Mix Mi′x
ki,0kx,0

. Matrix that connects provinces that have similar financial baskets,
weighted by the inverse of the ubiquity of a certain financial intermediary kx,0 and
normalized by the territorial diversity ki,0

back
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HH example

Diversity (i) Ubiquity (x)
k1,0=4 k1,0=1
k2,0=1 k2,0=2
k3,0=2 k3,0=2
k4,0=1 k4,0=3
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HH example-Higher iterations

The first consists of the average ubiquity of country’s products and of
the average diversification of a product’s exporters

Countries Products
k1,1=(1/4)(1+2+2+3)=2 k1,1=(1/1)(4)=4
k2,1=(1/1)(2)=2 k2,1=(1/2)(4+1)=2.5
k3,1=(1/2)(2+3)=2.5 k3,1=(1/2)(4+2)=3
k4,1=(1/1)(3)=3 k4,1=(1/3)(4+2+1)=2.33

The second reflection is given by the average first reflection values of a
node’s neighbors.
Countries Products
k1,2=(1/4)(4+2.5+3+2.33)=2.96 k1,2=(1/1)(2)=2
k2,2=(1/1)(2.5)=2.5 k2,2=(1/2)(2+2)=2
k3,2=(1/2)(3+2.333)=2.66 k3,2=(1/2)(2+2.5)=2.25
k4,2=(1/1)(2.333)=2.33 k4,2=(1/3)(2+2.5+3)=2.5

and so on. back
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NPL alternative definitions

back
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Top and bottom 10 provinces by financial complexity

back
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Marginal Effects - Banking diversity

On average, moving from the lowest observed value of diversity (1.17) to the
maximum (3.41) brings about a decrease of the marginal effects of the three crisis
periods on NPL of about 0.9%.
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Marginal Effects - Financial complexity

A province denoted by the maximum financial complexity enjoys a NPL ratio that is
lower of about 0.7% than that of the minimum-complexity province. back
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Loans by economic destination
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Loans by borrower category

back
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Alternative definitions of NPL
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Alternative indexes of diversity and covariates
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Different data for NPL in 2020

back
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Alternative indexes of diversity and covariates
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Alternative definitions of Loan Concentration

back
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Instrumental Variables
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Pisicoli, B. (2021) Financial diversity and resilience March 23rd 2022 18 / 18



section

Instrumental Variables 2

back
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