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Abstract

We propose a measure of the extent to which a financial institution is connected to
the real economy. The Share of Core Assets (SCA) is a measure of the composition
of assets – namely, the share of credit to the non-financial sectors (households, firms,
and governments) out of total credit market instruments. We construct the SCA for
more than 3,700 U.S. bank holding companies. An asset weighted average of the SCA
declines by 20 percentage points in the period 1995:1 to 2012:4 (from 76% to 56%);
it then increases by about 10 percentage points in the period 2013:1 to 2016:4. We
explore the extent to which risk-sharing among banks and e�ciency of capital allocation
can explain the cross-sectional dispersion of our measure, and we find that these two
motives account for between 6% and 10% of the cross-sectional variation of the SCA,
depending on the sample used. Finally, using a vector autoregression model (VAR), we
find that an increase in the average connection between banks and the real economy
increases the growth rate of the GDP.

JEL classification: G21, G11
Keywords: Capital Allocation, Risk sharing, U.S. banks micro data.

⇤Kelly N’dri provided outstanding research assistance. We would like to thank participants at various
conferences and presentations for useful comments and suggestions. All errors are ours.

†Corresponding Author. ESG UQAM. Mail: Case Postale 8888, sucursale Centre-ville Montreal (Quebec)
H3C 3P8. Tel: +1-514-987-3000 (0850#). Fax: +1-514-987-8494. E-mail: barattieri.alessandro@uqam.ca
URL: https://www.sites.google.com/site/barattierialessandro/.

‡Brandeis University, Economics Department. 415 South Street Waltham, MA 02453. Email:
meden@brandeis.edu. URL: https://sites.google.com/site/decrgmayaeden.

§ESG UQAM, CIRPÉE and CIRANO. Mail: Case Postale 8888, succursale Centre-ville Mon-
treal (Quebec) H3C 3P8. Tel: +1-514-987-3000 (8374#). Fax: +1-514-987-8494. E-mail: dste-
vanovic.econ@gmail.com. URL: http://www.stevanovic.uqam.ca.

1



“The soundness of banks’ balance sheets will be a key factor in facilitating an
appropriate provision of credit to the economy, which is their main task. The fi-
nancial system should serve the real economy, not the other way around.” (Mario
Draghi, ECB Chairman, “Les défis de la compétitivité”, Paris, 13 March 2012)

1 Introduction

In several countries, the financial sector underwent a radical transformation during the last

decades. The emergence of new actors within the financial sector, collectively known as the

“shadow banking system”, coupled with a wave of financial innovations, have substantially

increased the complexity and transformed the nature of the financial intermediation pro-

cess.1 Many commentators have linked this increased complexity of the nature of financial

intermediation to the severity of the global financial crisis that started in 2007 and became

a global economic crisis in 2008 and 2009.2

One of the results of the crisis was the emergence of a debate on the role that a financial

sector should play in a society (see for instance Zingales (2015) and references therein).

A prominent argument advocated by policymakers and commentators is that the financial

sector should “serve the real economy”, as witnessed by the quote reported above. This

vision has already started shaping policy decisions – for instance, the introduction of the

Volcker Rule in the US3, or the use of Targeted Long Term Financing Operations by the

European Central Bank.4

Essentially, a financial sector’s primary role is to channel the pool of savings towards the

most productive investments. However, to date there is no metric that allows us to measure

the extent to which a financial sector performs such a role, and e↵ectively “serves” the real

economy. As a first step in dealing with this very important issue, we introduce a measure

of the extent to which a financial institution is connected to the real economy: the Share

1See the discussion in Adrian and Ashcraft (2012), Adrian and Shin (2010a), Gorton and Metrik (2012),
and Pozsar et al. (2012).

2See for example Adrian et al. (2011), Brunnermeier et al. (2009), and Gorton (2009).
3The prohibition for commercial banks to engage in certain proprietary trading activities.
4A refinancing scheme for banks based on the amount of lending extended to the real economy.
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of Core Assets (SCA). This is a simple measure of asset composition – namely, the share

of credit to non-financial sectors (households, firms, and governments) out of total credit

market instruments. We compute the SCA for over 3,700 U.S. bank holding companies, and

we study some of its potential determinants and implications. We proceed in three steps.

First, we illustrate our measure. We use balance sheet information for U.S. bank holding

companies. Obviously, this only captures a part of the U.S. financial system. However,

bank holding companies are the actors for which the best data are available. In this sense,

we choose accuracy over coverage. An asset-weighted average of the SCA declines by 20

percentage points between the first quarter of 1995 and the fourth quarter of 2012 (from

76% to 56%), after which point it increases by about 10 percentage points in the period

between 2013:1 and 2016:4. We also present evidence coming from two alternative measures

of the SCA, which take into account o↵-balance sheet items such as letters of credit and

derivatives. Including such items delivers higher levels of SCA, but the time profile of the

measures is virtually unchanged.

Second, we investigate the extent to which risk-sharing and e�ciency in capital allocation

motives explain the observed dispersion of the SCA across banks. We introduce a simple

model in which diversification and e�ciency motives generate “disconnectedness” between

banks and the real economy. We model a financial intermediary that can invest in either its

core assets (lending to households and firms) or non-core assets (buying claims from other

banks). In the presence of a mean-variance objective function, both the expected returns of

di↵erent assets and the correlation structure of the returns play a key role. In particular,

the higher the correlation between the returns on the core assets and the aggregate state

of the economy, the lower the incentive would be to diversify the portfolio, and hence, the

lower the expected “disconnectedness” between the bank and the real economy. On the other

hand, the higher the expected return on the core assets, the greater the gains from staying

connected to the real economy.

This conceptual framework leads to a two-stage empirical analysis. In the first stage, we

run Fama-McBeth (1973) style time series regressions for each bank, where we tease out a
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bank-specific ↵, representing the average return on the bank’s assets, and a bank-specific

�, capturing the correlation between the bank’s return and aggregate measures of return

(we use the S&P 500, a house price index and the interest rate on a 1-year US government

bond). In the second stage, we regress the average SCA on the ↵s and the �s obtained from

the first stage and some other controls. We find that the ↵s and the �s display positive

and statistically significant coe�cients in the regressions, which is consistent with the idea

that risk sharing and e�ciency in capital allocation are drivers of the SCA. These results are

robust to several bank-level controls as well as to the inclusion of state fixed e↵ects, which

allows us to account for local demand conditions. We also propose a panel specification where

we are able to include both state and time fixed e↵ects, thus controlling for macroeconomic

factors, including credit demand. However, across all of these specifications, we find that the

role of these two motives as determinants of the SCA is quite limited, explaining between

6% and 10% of the cross-sectional variation.

We then investigate whether netting out pure intermediation activities (possibly driven

by a di↵erent logic than capital allocation e�ciency and risk sharing) can help improve our

results. We do not find significant improvements in the predictive power of the ↵s and the

�s.

Moreover, we check whether a broader definition of profitability can be a candidate for

explaining the cross-sectional dispersion of the SCA. This could be due to the presence of

non-interest, income-generating factors (such as fees) that characterize investments in non-

core assets, but are absent from investments in core assets. We expand our conceptual

framework incorporating such potential elements, and investigate the relation between SCA

with profitability, now measured as the overall return on equity (ROE). Surprisingly, however,

we find a significant positive correlation between the ROE and the SCA.

We then perform a more structural exercise, computing a bank-level, model-based optimal

shares of core assets (OSCA�), which depends on the parameter of risk aversion �. For

reasonable values of the parameter �, almost the entire distribution of OSCA� collapses to

a mass point at one. While this is a clearly demanding exercise, it seems to indicate that
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the banks in our sample experienced a suboptimal connectedness to the real economy over

the period we consider.

As a third and final step, we assess whether our measure has significant e↵ects on the real

economy. We include our measure of SCA into a quarterly VAR for the U.S. economy, which

also includes the growth rate of GDP, Inflation, the federal funds rate and the BAA corporate

bond spread from Moodys. We find that an identified positive shock to the SCA (an increase

in the connectedness between banks and the real economy) increases GDP growth and lowers

spreads.

After a brief review of the relevant literature, our paper proceeds as follows. Section

2 contains the description of our measures, whose determinants are studied in Section 3.

Section 4 reports the results on the macroeconomic e↵ects of SCA. Section 5 concludes.

1.1 Related literature

This paper is related to several strands of literature. First, this paper is related to the analysis

of the relation between financial firms and the real economy. Diebold and Yilmaz (2012, 2014)

measure the connectedness within financial firms and its contribution to shock transmission.

Closer to our spirit, Brunnermeier et al. (2012) analyze the banks’ non-interest income and

how this a↵ects their contribution to systemic risk. Hahm, Shin, and Shin (2013) analyze the

non-core liabilities of Korean banks and their implications for financial vulnerability.5 We

see our paper as complementary to the latter two contributions, since we focus our attention

on the composition of assets.6

Second, the paper is generally related to the literature dealing with the measurement

of financial intermediation and its characteristics. Berger and Bouwan (2009) compute the

amount of liquidity created by the U.S. banking system in the 1993-2003. Philippon (2015)

provides evidence on the quantitative importance and the cost of financial intermediation

in the U.S. in the last 130 years. Greenwood and Scharfstein (2013) analyze the growth

5See also the discussion of non-core liabilities contained in Adrian and Shin (2011a)
6Bergen and Roman (2017) study the e↵ect on the real economy of the bailouts of financial firms after

the 2008 crisis through the Troubled Assets Relief Program (TARP), and conclude that saving Wall Street
exerted positive spillover on the real economy.
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of the share of finance on GDP in the U.S. while Philippon and Reshef (2013) analyze the

growth of the share of finance for several developed countries. Philippon and Reshef (2012)

propose evidence on the evolution of the wages in the financial industry for the period

1909-2006.7 De Young and Torna (2013) analyze the extent of non-banking activity and its

impact on the probability of failure of banks during the Financial Crisis. Laeven and Levine

(2007) investigate the presence of a diversification discount in financial conglomerates. Our

measure of SCA could be seen as a di↵erent (complement) incarnation of their measure

of diversification. However, while Laeven and Levine (2007) investigate the impact of this

measure on firms market valuation, we try to understand its determinants, and we explore

its aggregate implications.8

Lastly, the paper is linked to the vast literature on the determinants of profitability

and lending of banks. As for the profitability, see Bourke (1989) for an early study of the

importance of concentration for banking profitability, Molyneux and Thornton (1992) for a

similar more recent study on European banks and Goddard et al (2004) for a joint study

of banking profitability and growth. As for the lending behaviour, Ivashina and Scharfstein

(2010) and Cornett et al (2011) study di↵erent aspects of the dynamics of lending during

the most recent financial crisis.

2 The Share of Core Assets

We propose a measure of the composition of the assets as a proxy for the extent to which

a financial institution is connected to the real economy. The baseline measure of Share of

Core Assets (SCA) is the share of credit market instruments whose direct counterpart is in

the non-financial sectors (households, firms, governments):

SCAit =
CREDIT REALit

CREDITit
(1)

where CREDIT REALit is the sum of loans to the non-financial sectors and the holdings

7See also the survey on Financial Intermediation by Gordon and Winton (2003).
8See also Stiroh and Rumber (2006) for an alternative potential measure of diversification.
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of treasuries, while CREDITit is the sum of total loans and securities (available for sales,

held-to-maturity, and trading securities).9 In our view, it’s important to consider a relative

measure (hence we divide by total credit) rather than an absolute measure of connectedness,

because this reflects how much the share of a bank’s overall resources are devoted to the real

economy.

Using the data for the U.S. bank holding companies, we construct the measure contained

in equation (1) for over 3,700 banks for the period between 1995:1 and 2016:4. Table 1

contains some basics descriptive statistics. In our sample, the average SCA is 0.75, with a

standard deviation of 0.14. The banks we consider have average assets worth 9.32 billions

dollars, but there is vast heterogeneity in size (assets range from 20 millions to 2.5 trillion

dollars). Mean leverage is 12.24 and the average yearly return on equity (ROE) is about 8%.

Table 1: Descriptive Statistics

Variable Mean Median St. Deviation
SCA 0.753 0.774 0.140
ASSETS (in bn) 9.320 0.569 85.606
LEVERAGE 12.241 11.227 8.845
ROE 0.115 0.107 0.041

Note: Descriptive Statistics for 3773 Bank Holding Companies over the period 1995:1-2016:4.

Figure (1) reports the aggregate dynamics of the SCA indicator over time. The dashed

line represents the simple average of the SCA across all banks, while the solid line represents

an asset-weighted average.

As the Figure shows, the simple average of the SCA slightly increases in the early two-

thousands and then decreases without showing a clear trend. On the other hand, the solid

line shows a clearly declining trend. The asset-weighted average of the SCA declines by 20

percentage points between the first quarter of 1995 and the fourth quarter of 2012 (from

76% to 56%) and then increases by about 10 percentage points in the period between 2013:1

and 2016:4. In order to confirm the intuition that larger banks are indeed the drivers of the

result obtained in Figure (1), we present in Figure (2) the evolution of the SCA by bank size.

9See the Data appendix for more details.
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Figure 1: Share of Core Assets: Aggregate
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We divide banks into three groups. Following De Young, Hunter and Udell (2004), we define

“small” banks as banks with assets lower than 1 billion USD, “medium” banks as banks

with assets between 1 and 10 billion USD, and “large” banks as banks with assets exceeding

10 billion USD. Figure (2) plots the simple average of the SCA by size group. As the Figure

shows, both the small and the medium banks show no clear trends in the evolution of the

measure, while the large banks display a clear downward trend before 2012 and an upward

trend between 2012 and 2016.

Figure 2: Share of Core Assets, by Size
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Due to the importance of o↵-balance sheet items, such as illustrated by Berger and
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Bowman (2016), we consider two alternative measures of the connectedness between a bank

and the real economy. The first extended measure (SCA EXT 1 ) also considers unused

commitments, standby letters of credit, and commercial letters of credit. We call the sum

of these items OFF BALit. We consider these items to be reflecting transactions whose

counterparts are in the real economy, and therefore we define the SCA EXT 1 as follows:

SCA EXT 1it =
CREDIT REALit +OFF BALit

CREDITit +OFF BALit
(2)

The second extended measure also includes derivatives. Although it is not straightforward

to account for derivatives in our context, we propose an approach based on two assumptions.

First, we consider derivatives as transactions whose direct counterpart is not in the real

economy. Second, we take the di↵erence between the market values of all derivative positions

displaying negative fair value and the market value of all derivative positions displaying

positive fair value. This would be the net loss that the bank would experience if all the

derivative positions were to be closed simultaneously. This loss, in turn, could potentially

drag resources away from uses that are connected to the real economy (such as loans). This

di↵erence, which we call DERIVit, can obviously be positive or negative. In the case of

a negative value of DERIVit, closing all derivative positions would provide the bank with

more resources, which potentially could increase its connectedness to the real economy. This

is why we define the SCA EXT 2 as follows:

SCA EXT 2it =
CREDIT REALit +OFF BALit

CREDITit +OFF BALit +DERIVit
(3)

Figure (3) reports the evolution of these two extended measures. SCA EXT 1 is repre-

sented by the dashed line, while SCA EXT 2 is reported by the dash-dotted line. We also

report our baseline measure computed using equation (1) (the solid line). As the Figure

shows, the measure SCA EXT 1 and SCA EXT 2 closely track each other, and both are

essentially just an upward shift of our baseline measure. Although these extended measures

are a fairly rough way of capturing o↵-balance sheet items for our purposes, we will show

how our results are robust to the use of these three di↵erent measures.
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Figure 3: Alternative Measures of Share of Core Assets: Aggregate
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Looking at Figures 1 and 3, it is important to consider that we are dealing with a

period characterized by significant changes in banking regulation. The Branch E�ciency

Act of 1994, for instance, allowed the expansion of banks across U.S. States. The Financial

Services Modernization Act of 1999 repealed the Glass-Steagall Act of 1933 and allowed

bank holding companies to engage in non-traditional banks’ activities. These changes might

help explaining the decline of our measure of SCA before the Great Recession. On the other

hand, the increase in this indicator in the last part of the sample might be due to the e↵ects

of both government programs in response to the crisis, such as the TARP, and of important

regulatory reforms that took place after the crisis (for instance, the Dodd-Frank act), which

aimed at limiting the involvement of commercial banks in speculative investment activities.

While these could be all contributing factors explaining the dynamics of our indicators over

time, in what follows we are more interested in describing the cross-sectional dispersion of

our measures across di↵erent banks, and how this can be explained by risk sharing and

e�ciency of capital accumulation.

Having at our disposal a richness of micro data, we finally present some single examples

using banks of very di↵erent sizes. Figure (4) reports the evolution of the SCA for a large

bank (J.P. Morgan Chase) and a small bank (Iowa First).10

10J.P. Morgan Chase’s average assets for the period exceed one trillion dollars, while the average assets
for Iowa First are about 370 million dollars.
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Figure 4: Share of Core Assets, Example 1: One Small and One Large Bank
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The dashed line in the Figure represents the evolution of the SCA for the First Iowa

bank, which is growing from around 80% to over 90% towards the end of the period. On the

other hand, the SCA for J.P. Morgan Chase is slowly declining before 2012 and increasing

after 2012.11

The examples reported in Figures (5) and (6) allow us to appreciate how the dispersion

in the SCA might not be solely depending on the size of the bank. In Figure (5), the SCA

of J.P. Morgan Chase is contrasted with the measure for Wells Fargo, which is an equally

large bank.12 As the Figure shows, the evolution of the SCA of Wells Fargo is more similar

to that of First Iowa than to the measure for J.P. Morgan, especially before the crisis.

Furthermore, in Figure (6), we contrast the evolution of the SCA of Iowa First to that

of Security Bancorp. Tennessee, an equally small commercial bank.13 Surprisingly, the

dynamics of the SCA for Security Bancorp Tennessee is more similar to that of J.P. Morgan

than to the one of Iowa First. Thus, we conclude that in our sample there are large banks

disconnected from the real economy and large banks relatively more connected, as well as

small banks connected to the real economy and small banks relatively less connected.

11The two jumps in the series correspond to the mergers between J.P. Morgan and Chase in early 2000,
and between J.P. Morgan Chase and Bank One in mid 2004.

12Wells Fargo average assets over the period are above 600 billion dollars.
13The average assets for Security Bancorp. Tennesse are of the order of 360 millions dollars.

11



Figure 5: Share of Core Assets, Example 2: Two Large Banks
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Figure 6: Share of Core Assets, Example 3: Two Small Banks
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From a theoretical perspective, the correlation between size and connectedness is am-

biguous. On the one hand, as small banks tend to be more specialized (either geographically

or in a particular industry), one would expect them to have a greater incentive to diversify

their portfolios with non-core assets. By the same token, larger, national banks likely have

lending portfolios with returns that more closely follow the aggregate returns in the econ-

omy, as they are better-able to diversify their own lending portfolio. From a diversification

standpoint, we would thus expect a positive correlation between size and the share of core

assets. On the other hand, smaller banks might have better access to information about the
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profitability of their core investments, and therefore be able to achieve higher returns than

larger banks on the specific pool of their core assets. Thus, from a return standpoint, we

would expect a negative correlation between size and the share of core assets. The following

section presents a simple model featuring these possible channels.

3 Determinants of The Share of Core Assets

3.1 A Simple Conceptual Framework

In order to study the role of risk sharing and e�ciency of capital allocation as possible

determinants of the connectedness (or lack thereof) between a bank and the real economy,

we outline a simple conceptual framework.

The economy is composed of a unit of islands. On each island, there is a unit measure

of savers, a unit measure of firms (who needs to borrow), and a unit measure of banks.

Banks have only access to local savers, whose total deposits in the banks equal to 1. The

banks have access to local borrowers, to whom they can lend (core assets, Ac) with expected

return R1 and variance �
2

1
. The representative bank allocates its deposits across core loans

and non-core assets (Anc). The non-core assets can be thought of assets whose returns are

representative of the aggregate dynamics of the economy. The expected return on non-core

assets is R2. The variance of the returns of the non-core assets is �2

2
. �12 is the covariance

of the returns between core and non-core assets. The representative bank maximizes the

following standard mean-variance problem:

max
a2[0,1]

R1a+R2(1� a)� �

2

⇥
a
2
�
2

1
+ (1� a)2�2

2
+ 2a(1� a)�12

⇤
(4)

where a is the share of core assets in total assets (one). In our terminology, a is the Share

of Core Assets. If there is an interior solution, then it is given by the first order condition:

R1 �R2 �
�

2

⇥
2a�2

1
+ 2(1� a)�2

2
(�1) + 2�12 � 4a�12

⇤
= 0 (5)
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From the above, we can solve for the optimal level of the share of core assets:

a
⇤ = max{min{

1

� (R1 �R2) + �
2

2
� �12

�2

1
+ �2

2
� 2�12

, 1}, 0} (6)

The optimal SCA depends on the returns on core and non-core assets, as well as on their

variances and their covariance. In particular, the higher the expected returns on core assets,

the higher the optimal measure of connectedness should be. This is due to an e�ciency in

the capital allocation channel.

As for the relation between the optimal SCA and the covariance between the asset returns,

it can be shown that:

sign

✓
@a

⇤

@�12

◆
= sign

✓
2

�
(R1 �R2)�

�
�
2

1
� �

2

2

�◆
(7)

While the sign of the derivative is in general ambiguous, the presence of a motive for risk-

sharing would require it to be positive. If the correlation between the core-assets returns and

the aggregate returns is low, in fact, there is scope for diversification through buying claims

on other banks, and the SCA should then be low. If the covariance between the two returns

is very high, instead, there is little scope for diversification, and hence the SCA would be

correspondingly higher. This would imply a positive partial derivative of the optimal SCA

with respect to the covariance of the two returns.

3.2 Empirical Strategy

In order to explore empirically the channels introduced in our conceptual framework, we

develop here a two-stage empirical analysis in the spirit of Fama and McBeth (1973). In the

first stage, we estimate the following regression for each bank:

Rit = ↵i + �mRmt + ✏
1

it i = 1, 2, ...N (8)

where Rit is the quarterly return on total credit instruments:
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Rit =
INT INCOMEit

CREDITit�1

(9)

Rmt is a vector including some proxies for the aggregate returns. We include in Rmt the

quarterly return on the S&P 500, the yields on the 1-year US Government bond and a house

price index.14

In equation (8), �m represents the extent of the correlation between the return of a given

bank i and the aggregate return. Therefore, the higher the �m, the lower the incentives for

risk sharing among banks. ↵i represents the idiosyncratic return of the assets of a bank i

after controlling for the aggregate return, monetary policy, and house prices dynamics. The

higher the ↵i, the higher the incentive for a bank to be connected to the real economy.

In the second stage, we take the ↵s and �s obtained from Equation (8), and use them as

explanatory variables for the SCA. We use both a cross-section and a panel approach.

Cross-Section Approach. In our first exercise, we use purely the cross-sectional variation

of the SCA by computing an average SCA for the entire period for each bank i (AV SCAi)

and we run the following specification:

AV SCAi = �0 + �1↵i + �2�m + �iXi + Statei + ⌘i (10)

E�ciency in the allocation of capital implies �1 > 0 while �2 > 0 would be required by

a risk sharing motive. The sign of �2 is theoretically ambiguous. However, regardless of

the coe�cient �, if R1 > R2 and �
2

1
< �

2

2
, then equation (7) predicts a positive correlation

between the SCAi and the �i. Therefore, for the baseline results we consider the full sample,

we also perform a robustness check by restricting the sample to those banks for which

14We used the Federal Reserve of St. Louis Database to retrieve the following data for the United States:
i) the S&P 500 growth (compared to the previous quarter), ii) the interest rate on the government bonds
with maturity of 1, 2 and 3 years, and iii) an index of real residential property prices (also in percent change
from the previous quarter). Since the sample ends on 2016:4, it contains the whole zero lower bound period
(ZLB) from 2009 to 2015, during which the FFR was not able to fall. According to Swanson and Williams
(2014), the e↵ective interest rates during that period are 1 to 3-year Treasury bonds, since economic agents
decisions depend on the entire yield curve. We use the 1-year bond as our baseline control variable. We
obtained nearly identical results using the 2 or the 3-year bonds yields.
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equation (7) would predict a positive value of �2. In order to construct such a sample, we

consider an hypothetical portfolio including our three measures of aggregate returns (the

S&P 500, the 1-year US government bond, and the US house price index) weighting them

with equal shares.15 We then compute the return and variance of such portfolio, and identify

those banks for which equation (7) would predict an unambiguous positive sign �2.16

We include a variety of controls Xi. Following Laeven and Levine (2007), we include

several bank-level controls (which are also averaged across the sample period): i) the size,

measured as the log of total assets, ii) the equity/assets ratio, iii) the deposit/liabilities

ratio, iv) the market share of deposits, as a proxy for the competition facing the bank, and

iv) a measure of liquidity, expressed as the ratio of cash and balances due from depository

institutions over assets. Moreover, we add a state fixed e↵ect, Statei, representing the U.S.

state where the bank’s headquarter is located, to capture local economic conditions, including

the potential heterogeneity of demand for credit.

Panel Approach. In our second exercise, we divide the sample period in 5 subperiods.17

We run regression (8) for each bank and for each subperiod p, thus obtaining five ↵s and

five �s for each bank. Then, we run the following specification:

AV SCAip = �0 + �1↵ip + �2�mp + �iXip + Statei + �p + ⌘ip (11)

which is similar to specification (10), but now considering a period-specific average share

of core assets for each bank (AV SCAip). As before, we control for both bank-level variables

and we add State fixed e↵ects. Crucially, however, we can also add period-fixed e↵ects

15Since our measure of interest rate is annualized, we divide it by 4, to make it comparable with the other
returns, which are computed on a quarterly basis.

16This prediction is clearly conditional on the specific portfolio we are considering in constructing R2 and
�
2
2 . In our sample, the average quarterly return on the S&P500 is about 1.9%, the 1-year government bond

quarterly interest rate is about 0.5%, and the average quarterly growth of the house price index is 0.7%. The
average quarterly return on the portfolio of assets of each bank in our sample is 1.6%, ranging from 0.9%
to 4.4%. The variance of the return of the hypothetical portfolio is �2

2 = 0.0005, while the mean variance of
the quarterly return of the bank assets return is �2

1 = 0.000026.
17The subsamples are as follows: 1995:1-1998:4, 1999:1-2002:4, 2003:1-2006:4, 2007:1-2010:4, 2011:1-2016:4.

For simplicity, we took 4-year subsamples, with the expect of the last one. Results are robust to alternative
ways of dividing the sample period.
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�p. These allow us to control for any aggregate common trend, including the conduct of

monetary policy, fiscal policy, the business cycle, uncertainty, credit demand, etc. As a

robustness check, we will show a specification where we substitute the period fixed e↵ects

with specific macroeconomic variables.

3.3 Results

Table 2 reports our cross-sectional results using both ↵s and �s. In order to minimize the

impact of outliers, we use only the 98 inner percentile of the distribution of ↵s and �s,

and we exclude those banks for which we had fewer than 20 observations in the first stage

regression. We consider the correlation of our banks return to the S&P 500 (�s), to the yield

on 1-year US Government bonds (�f ), and to a measure of the house price index (�h).

As we can see from the table, the coe�cients on the ↵s and �s are positive and sta-

tistically significant. This is true when considering the entire sample and no other control

(column 1), including the bank-level controls (column 2), and including both banks and state

level controls (Column 3). When we split the sample into small banks (column 4) versus

medium and large banks (column 5) we still find ↵s and �s as positive coe�cients, while

the significance level varies by size class.18 In column (6), we restrict the sample to those

banks who satisfy the conditions R1 > R2 and �
2

1
< �

2

2
.19 The coe�cients are also in this

case positive and statistically significant.

In terms of the control variable, size display a positive and significant coe�cient, which

seems to indicate that the unconditional correlations reported in Section 2 do not stand the

test of controlling for other variables. The equity/asset ratio displays a negative and signifi-

cant coe�cient. This is consistent with the results on size, since larger banks tend also to me

more leveraged ones. The average deposits/liability ratio displays a positive and significant

coe�cient. This might indicate that banks who are more connected to the real economy on

the asset side are also more connected to the real economy on the liability side. The coe�-

18We use the same definitions of small, medium and large banks adopted in Section 2.
19This restricted sample is representative of the overall sample. The mean, median and standard deviation

of the main variables (SCA, assets, leverage, ROE) in this restricted sample are very close to those presented
in Table 1 for the overall sample.
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Table 2: Average Share of Core Assets, Alphas and Betas (1995:1-2016:4)

Dep. Variable: AV SCAi (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �

expected
2

> 0
↵i 12.626*** 13.148*** 12.249*** 17.098*** 14.210*** 14.181***

(1.364) (1.349) (1.318) (2.028) (2.467) (1.444)
�s 1.430*** 1.038** 0.905** 0.647 1.484** 0.848

(0.465) (0.453) (0.436) (0.548) (0.663) (0.533)
�f 0.171*** 0.164*** 0.144*** 0.258*** 0.049 0.137***

(0.044) (0.041) (0.042) (0.076) (0.051) (0.046)
�h 0.413*** 0.383*** 0.331*** 0.301*** 0.223** 0.393***

(0.056) (0.056) (0.053) (0.064) (0.093) (0.062)
AV size 0.012*** 0.016*** 0.147*** 0.006 0.017***

(0.003) (0.003) (0.018) (0.005) (0.003)
AV EQUITY RATIO -0.509*** -0.556*** -0.711*** -0.330* -0.549***

(0.148) (0.150) (0.238) (0.168) (0.148)
AV DEP LIAB 0.251*** 0.265*** 0.286*** 0.348*** 0.230***

(0.045) (0.045) (0.067) (0.059) (0.044)
AV DEP SHARE -0.018*** -0.020*** -17.385*** -0.001 -0.021***

(0.005) (0.005) (2.626) (0.005) (0.005)
AV LIQ 0.216 0.368** 0.616*** -0.001 0.395**

(0.161) (0.174) (0.175) (0.290) (0.184)
State Fixed E↵ects No No Yes Yes Yes Yes
R-squared 0.103 0.167 0.246 0.288 0.327 0.253
N 2012 2012 2012 1455 557 1900

Note: The dependent Variable is the AV SCAi. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parentheses. *, **, *** indicates statistical significance at 10%,

5% and 1%.

cient on average deposit share is negative and (mostly) statistically significant. This is again

consistent with the results on size and equity/assets ratios. Finally, the proxy for liquidity

exhibits positive coe�cients, which are statistically significant in most specifications.

While the coe�cients on the ↵s and �s are positive and statistically significant, the

overall explanatory power of ↵s and �s is quite limited. The adjusted R
2 of column (3) (the

most complete model) is about 0.25. If we run the same model, but excluding the ↵s and

�s, we obtain an adjusted R
2 of 0.18, thus leaving about 7% of the cross-sectional variation

in the AV SCAi explained by ↵s and �s. If we repeat the exercise for the large banks, we

obtain an explanatory power of about 10%.

Table 3 reports the results obtained using the panel approach. For consistency with our

cross-sectional approach, we use here the between estimator. Moreover, in order to minimize

the impact of outliers, we use only the 98 inner percentile of the distribution of ↵s and �s.20

20We exclude now those banks for which we had fewer than 6 observations in the first stages regressions.
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Table 3: Average Share of Core Assets, Alphas and Betas - Panel results (between

estimator)

Dep. Variable: AV SCAip (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �

expected
2

> 0
↵ip 8.004*** 8.072*** 7.446*** 7.691*** 6.886*** 13.432***

(0.570) (0.556) (0.541) (0.682) (0.947) (0.799)
�sp 1.339*** 1.351*** 1.312*** 1.583*** 0.254 0.802**

(0.289) (0.280) (0.269) (0.353) (0.437) (0.369)
�fp 0.045*** 0.042*** 0.039*** 0.058*** -0.001 0.084***

(0.008) (0.007) (0.007) (0.009) (0.017) (0.011)
�hp 0.130*** 0.103*** 0.090*** 0.087** 0.060 0.228***

(0.032) (0.031) (0.030) (0.037) (0.056) (0.042)
AV size 0.009*** 0.010*** -0.001 0.007 0.013***

(0.002) (0.002) (0.016) (0.005) (0.003)
AV EQUITY RATIO -0.595*** -0.635*** -0.696*** -0.361*** -0.619***

(0.059) (0.057) (0.072) (0.107) (0.064)
AV DEP LIAB 0.228*** 0.228*** 0.152*** 0.277*** 0.210***

(0.024) (0.024) (0.038) (0.037) (0.025)
AV DEP SHARE -0.012* -0.013** 2.956 -0.004 -0.018***

(0.006) (0.006) (2.458) (0.007) (0.006)
AV LIQ 0.016 0.051 0.419*** -0.552*** 0.231**

(0.078) (0.079) (0.099) (0.138) (0.091)
State Fixed E↵ects No No Yes Yes Yes Yes
Period Fixed E↵ects Yes Yes Yes Yes Yes Yes
R-squared 0.079 0.141 0.236 0.256 0.316 0.295
N 7519 7519 7519 5297 2222 6586

Note: The dependent Variable is the AV SCAip. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parentheses. *, **, *** indicates statistical significance at 10%,

5% and 1%.

The results are qualitatively similar to what we obtained using the cross-sectional ap-

proach. Also in this case, our estimated coe�cients for ↵s and �s are positive and statistically

significant, even after controlling for bank-level variables and state fixed e↵ects. Importantly,

though, these results are now robust to the inclusion of period fixed e↵ects, which purge our

results from any influence of macroeconomic variables (including the evolution of demand

for credit) and macroeconomic policies.

The explanatory power of ↵s and �s is modest also with the panel approach. The partial

R
2 of ↵s and �s is about 5% for the overall sample and 6% for the large banks.

3.3.1 Robustness

We test the robustness of our results in several ways. We report most of the tables and

figures in an online appendix.
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Alternative Measures of the SCA. We use the extended measures of the SCA in-

troduced in Section 2 as alternative dependent variables for our analysis, both using the

cross-section and the panel approach. In the online appendix we show how the results ob-

tained in Tables 2 and 3 are very robust to the use of both the measure including unused

commitment, standby letters of credit and commercial letters of credit (SCA EXT 1 ), and

to the use of the measure including also derivatives (SCA EXT 2 ).

The Impact of M&As We check the robustness of our results to the occurrence of

Mergers and Acquisitions between banks (M&As). In order to check the impact of M&As,

we match our dataset with the BHC’s Mergers database provided by the FDIC. We find

that about 700 BHC in our sample experienced one or more M&As in our sample period.

We therefore present the results we obtain by excluding those banks from the sample, and

e↵ectively retaining only those banks who did not experience an M&A. The results, reported

in the online appendix, are found to be similar to our baseline results.

Controlling Explicitly for Credit Demand. Given the importance of adequately con-

trolling for credit demand factors, we report in the online appendix a particular exercise

where in the panel specification, we substitute our period fixed e↵ects with the period av-

erages of some selected macroeconomic series. We use the series for GDP growth, the Fed

funds rate, the house price return series and the S&P500 return series used in equation (8),

as well as a measure of the strength of demand for credit taken by the Senior Loan O�-

cer Opinion Survey. We build an aggregate indicator as an average between the indicator

reported by the FED for small banks and that reported for large banks. We report in the

online appendix the evolution of this aggregate indicator. Not surprisingly, credit demand

appears to decrease a lot during recessions (2001 and 2008-2009). All of our main results are

robust. In particular, and as expected, the coe�cient on the e↵ect of the strength of credit

demand on the average SCA is positive and statistically significant.
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Alternative Measures of ↵s and in �s We test the channels of risk sharing and e�ciency

of capital allocation in an entirely di↵erent way. In the spirit of Wurgler (2000), we proxy

the quality of the investment opportunities with the growth of value added. We compute

a state-level ↵ as the average growth rate of state GDP over the period 1997-2016.21. The

state-level �s are represented by the correlations of the state-level growth rate of GDP with

the aggregate GDP growth. Higher �s indicate higher synchronization of the proxy of the

local return with the aggregate return, and thus a lower incentive for risk-sharing through

inter-bank activities. Figures (7) and (8) report the heat maps of the result we obtained.

Interestingly, we can see heterogeneity both in ↵
States and in �

States. We then use these

↵
States and �

States in a specification similar to equation (10).22 The results, reported in

Table 4 for all three measures of SCA, display positive coe�cients for ↵
States and �

States.

Only the coe�cients on �
States, however, are statistically significant.

Figure 7: ↵State
: Average State Growth 1997-2016

21We use BEA regional economic accounts, which start reporting State level GDP figures from 1997.
22Since we now need to omit the state fixed e↵ects, we cluster the standard errors by state.
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Figure 8: �State
: Correlation Between State Growth and Aggregate Growth 1997-

2016

Table 4: Average Share of Core Assets, State Alphas and Betas (1995:1-2016:4)

(1) (2) (3) (4) (5) (6)
Dep. Variable: AV SCAi AV SCAi AV SCA EXT 1i AV SCA EXT 1i AV SCA EXT 2i AV SCA EXT 2i
Sample Banks All All All All All All
↵
State 0.704 0.250 0.832 0.371 0.827 0.369

(1.251) (1.390) (1.271) (1.392) (1.271) (1.391)
�
State 0.065* 0.058* 0.065** 0.058* 0.065** 0.058*

(0.033) (0.031) (0.030) (0.030) (0.030) (0.030)
AV size 0.005 0.009** 0.009**

(0.004) (0.004) (0.004)
AV EQUITY RATIO -0.543*** -0.582*** -0.584***

(0.114) (0.110) (0.109)
AV DEP LIAB 0.223*** 0.207*** 0.205***

(0.047) (0.046) (0.045)
AV DEP SHARE -0.010** 0.003 0.003

(0.005) (0.004) (0.004)
AV LIQ 0.219* 0.268** 0.268**

(0.125) (0.118) (0.118)
R-squared 0.009 0.085 0.010 0.092 0.010 0.092
N 3773 3773 3773 3773 3773 3773

Note: The dependent Variable is the AV SCAi in Column (1)-(2), AV SCA EXT 1i in Column (3)-(4), and. AV SCA EXT 2i

in Column (5)-(6). The controls are as follows: AVsize: average log of total assets. AV EQUITY RATIO is the average ratio

of equity to total assets. AV DEP LIAB is the average ratio of deposits to liabilities. AV DEP SHARE is the average share

of bank deposits over total deposits in the sample. AV LIQ is the average ratio of cash and balances due from depository

institutions over assets. Column (1)-(2) refer to the full sample, Column (4) to the small banks (assets below 1 billions), Column

(5) to the medium and large banks (assets above 10 billions). Column (6) to the banks for which �expected
2 > 0. Standard

errors clustered at State level in parenthesis. *, **, *** indicates statistical significance at 10%, 5% and 1%.
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3.4 The Net Share of Core Assets: Netting out Intermediations

Activities.

In this Section, we study whether recognizing a special role for a pure intermediation services

played by some banks (possibly the largest ones) increase the extent to which risk sharing

and e�ciency of capital allocation can explain the cross-sectional dispersion of the SCA.

In our very simplified conceptual framework, the banks simply solve a portfolio choice

in order to invest their deposits. While this delivers very stark predictions, it neglects the

role played by banks as pure intermediators of funds, which could be driven by di↵erent

logic than risk sharing and e�ciency of capital allocation. A way to see how this might

play an important role in explaining the dynamics of the balance sheets is by considering

the importance of non-core liabilities, defined as the share of liabilities not represented by

deposits. While non-core liabilities do not exist in our conceptual framework, in reality, they

are an important feature of our sample of banks.

Figure (9) reports the evolution of the average share of non-core liabilities by bank size.

From this, two features emerge. First, the largest banks have much higher shares of non-core

liabilities compared to medium and small banks. Second, the non-core liabilities grew over

time for all types of banks before the 2008 crisis and declined after the crisis.

Figure 9: Non-core Liabilities, by Size

0
.1

.2
.3

.4
No

n-
co

re
 Li

ab
ilit

ies

1995q1 2000q1 2005q1 2010q1 2015q1
Year, Quarter

Small Banks Medium Banks
Large Banks

Non-core Liabilities, by Size

We also present some econometric evidence in Table 5. Across banks types and time
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periods, we find a strong negative correlation between non-core liabilities share and the

SCA, even after controlling for size, the equity/assets ratio, the share of deposits, liquidity,

and state and time fixed e↵ects.

Table 5: Non-core Liabilities and Share of Core Assets (between estimator)

Dep. Variable: Non-core Liabilities (1) (2) (3)
Sample Banks All Small Large
SCA -0.064*** -0.035*** -0.121***

(0.010) (0.010) (0.022)
size 0.032*** 0.141*** 0.035***

(0.001) (0.007) (0.003)
EQUITY RATIO 0.084** -0.143*** 0.298***

(0.033) (0.038) (0.064)
DEP SHARE 0.002 -18.856*** 0.001

(0.004) (1.109) (0.005)
LIQ -0.074* -0.023 -0.210***

(0.039) (0.044) (0.077)
Constant -0.385*** -1.287*** -0.623

(0.084) (0.200) (0.449)
Time FE Yes Yes Yes
State FE Yes Yes Yes
R-squared 0.353 0.273 0.451
N 29704 20245 9459

Note: Dependent Variable is the Non-core Liabilities Share. The regressors are as follows: size: log of total assets.

EQUITY RATIO is the ratio of equity to total assets. DEP SHARE is the share of bank deposits over total deposits

in the sample. LIQ is the ratio of cash and balances due from depository institutions over assets. Column (1) refers to the full

sample, Column (2) to the small banks (assets below 1 billions), Column (3) to the medium and large banks (assets above 10

billions). Robust standard errors in parentheses. *, **, *** indicates statistical significance at 10%, 5% and 1%.

These findings led us to explore an alternative definition of the connectedness between

banks and the real economy – namely, the Net Share of Core Assets – where in the denomi-

nator we subtract the non-core liabilities from the total credit market instruments. We can

therefore express the Net Share of Core Assets as follows :

NSCAit =
CREDIT REALit

CREDITit � (LIABILITIES �DEPOSITS)
(12)

Di↵erently from the SCA, the NSCA nets out pure intermediation activities. If pure

intermediation activities do not respond to the logic of risk sharing and e�ciency in capital

allocation, then we should look at how the ↵s and �s of the banks in our sample can explain

this net measure, as opposed to the one presented in Section 2. Obviously, this measure is
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not bound between zero and one.23 It can exceed one if some non-core liabilities serve the

purpose of financing core assets.

Figure (10) reports the average NSCA for the di↵erent categories of sizes of our banks’

balance sheets. Very interestingly, the order is now reversed, with the largest banks resulting

more connected – in net terms – to the real economy than the small banks (for which the

two indicators almost coincide).

Figure 10: Net Share of Core Assets, by Size
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Hence, we run again specification (10) by using this new measure of connectedness.

Tables 6 and 7 report the results for the cross-sectional analysis and the panel analysis.

While the point estimates change, the results are fairly similar to the one obtained for the

gross measure of connectedness. The explanatory power of ↵s and �s is found between 6%

and 9%, thus leading to the conclusion that a considering a special role for intermediation

services does not increase significantly the explanatory power of risk sharing and e�ciency

in capital allocation as determinants of the SCA.

23In order to avoid including excessive outliers in our regressions, we winsorized this measure using the
1st and 99th percentile of the distribution.
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Table 6: Average Net Share of Core Assets, Alphas and Betas (1995:1-2016:4)

Dep. Variable: AV NSCAi (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �

expected
2

> 0
↵i 12.506*** 13.971*** 12.913*** 18.303*** 17.007*** 14.131***

(2.070) (2.030) (1.956) (2.223) (3.942) (2.219)
�s 1.986*** 2.223*** 2.069*** 0.893 3.797*** 2.437**

(0.721) (0.768) (0.754) (0.618) (1.442) (0.975)
�f 0.227*** 0.164** 0.149** 0.251*** 0.059 0.126

(0.064) (0.071) (0.067) (0.090) (0.087) (0.082)
�h 0.521*** 0.461*** 0.403*** 0.327*** 0.305* 0.434***

(0.079) (0.076) (0.071) (0.070) (0.158) (0.081)
AV size 0.010** 0.014*** 0.159*** 0.000 0.015***

(0.005) (0.005) (0.020) (0.010) (0.005)
AV EQUITY RATIO -0.748*** -0.790*** -1.016*** -0.406 -0.808***

(0.179) (0.179) (0.195) (0.319) (0.187)
AV DEP LIAB -0.494*** -0.453*** -0.676*** -0.203 -0.536***

(0.094) (0.093) (0.092) (0.127) (0.098)
AV DEP SHARE 0.033*** 0.033*** -18.915*** 0.064*** 0.031***

(0.009) (0.011) (2.927) (0.013) (0.011)
AV LIQ 0.209 0.425** 0.749*** 0.027 0.445**

(0.190) (0.197) (0.202) (0.340) (0.212)
State Fixed E↵ects No No Yes Yes Yes Yes
R-squared 0.072 0.259 0.323 0.437 0.273 0.370
N 2012 2012 2012 1455 557 1900

Note: The dependent Variable is the AV NSCAi. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parentheses. *, **, *** indicates statistical significance at 10%,

5% and 1%.

Table 7: Average Net Share of Core Assets, Alphas and Betas - Panel results

(between estimator)

Dep. Variable: AV NSCAip (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �

expected
2

> 0
↵ip 8.424*** 9.312*** 8.619*** 8.711*** 8.397*** 15.051***

(0.768) (0.703) (0.685) (0.757) (1.461) (1.028)
�sp 1.184*** 1.583*** 1.553*** 1.881*** 0.268 0.978**

(0.390) (0.354) (0.341) (0.392) (0.674) (0.474)
�fp 0.022** 0.030*** 0.026*** 0.062*** -0.043* 0.075***

(0.010) (0.009) (0.009) (0.010) (0.026) (0.015)
�hp 0.201*** 0.165*** 0.154*** 0.115*** 0.119 0.313***

(0.043) (0.040) (0.038) (0.041) (0.086) (0.054)
AV size 0.012*** 0.013*** -0.003 0.005 0.013***

(0.003) (0.003) (0.018) (0.007) (0.003)
AV EQUITY RATIO -0.925*** -0.972*** -0.988*** -0.549*** -0.882***

(0.074) (0.072) (0.080) (0.165) (0.082)
AV DEP LIAB -0.489*** -0.466*** -0.795*** -0.275*** -0.542***

(0.031) (0.030) (0.042) (0.056) (0.033)
AV DEP SHARE 0.031*** 0.032*** 3.298 0.049*** 0.030***

(0.008) (0.008) (2.732) (0.011) (0.008)
AV LIQ 0.115 0.193* 0.510*** -0.286 0.334***

(0.098) (0.100) (0.110) (0.213) (0.117)
State Fixed E↵ects No No Yes Yes Yes Yes
Period Fixed E↵ects Yes Yes Yes Yes Yes Yes
R-squared 0.067 0.234 0.316 0.387 0.275 0.392
N 7519 7519 7519 5297 2222 6586

Note: The dependent Variable is the AV NSCAip. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample.AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parentheses. *, **, *** indicates statistical significance at 10%,

5% and 1%.
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3.5 SCA and Profitability

In this Section, we ask whether a broader definition of profitability can shed more light

on the determinants of the cross-sectional dispersion in the SCA. This could be possible if

banks are not optimizing the mean-variance function we posited in equation (2), but instead

maximize overall profitability which includes fees from depositors for holding non-core assets

on their behalf.

Within our conceptual framework, this would amount to a modification of the banks’

objective function (equation 4) in which the return on the non-core asset, R2, is replaced

by R̃2 = R2 + x. Here, x captures fees associated with holding non-core assets, which are

independent from their return (we could define these fees as non-core income).

It is then possible that heterogeneity in x is driving some of the cross-sectional hetero-

geneity in the SCA. Intuitively, banks with higher x are those with more market power, who

are able to collect larger fees for holding non-core assets on behalf of their depositors. We

would thus expect that banks in which x is higher would be more profitable, and therefore

we would expect a negative relationship between profitability and the SCA.

Motivated by this extension, we explore the correlation between the SCA and profitability.

We use the following econometric specification:

ROEit = ⌘0 + ⌘1SCAit + ⌘2Zit + Statei + �t + ✏
3

it (13)

where we measure profitability with the return on equity (ROEit). Zit are the same

time-varying bank level controls we used in our main analysis. Statei are State fixed e↵ects,

capturing local economic conditions, and �t are time fixed e↵ects, capturing macroeconomic

dynamics. For consistency with the analysis so far, we concentrate on the results of the

between estimators, thus exploiting the cross-sectional variation in our variables of interest.

Naturally, in this section we make no claim of causality and we limit ourselves to a correlation

analysis.

We run the model expressed in equation (13). Table 8 reports the results for the total

sample. Interestingly, there appears to be a positive correlation between the bank connect-
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edness to the real economy and the ROE, and this relation is stronger for the larger banks.

This correlation is conditional firm size, equity/asset ratio, deposits/liability ratio, the share

of deposits and liquidity. The coe�cient on size (defined as the log of total assets) is positive

and statistically significant. The coe�cient on leverage is positive when considering the total

sample and the sample of small and medium banks, but it turns negative and significant for

the large banks. The deposits/liability ratio displays a positive and statistically significant

coe�cient, while the coe�cients on the share of deposits are insignificant.

While the evidence presented in this section is more suggestive than conclusive, our

results seem not to support the view that heterogeneity across banks in the ability to collect

fees can explain the cross-sectional dispersion in SCA.

Table 8: Return on Equity and Share of Core Assets (between estimator)

Dep. Variable: ROE (1) (2) (3)
Sample Banks All Small Large
SCA 0.013** 0.013* 0.023**

(0.006) (0.007) (0.010)
size 0.007*** 0.002 0.007***

(0.001) (0.006) (0.001)
EQUITY RATIO -0.086*** -0.186*** 0.028

(0.018) (0.025) (0.027)
DEP LIAB 0.025*** 0.032** 0.019*

(0.008) (0.013) (0.011)
DEP SHARE 0.001 0.981 0.001

(0.002) (0.850) (0.002)
LIQ -0.035 -0.076** 0.068*

(0.023) (0.030) (0.039)
Time FE Yes Yes Yes
State FE Yes Yes Yes
R-squared 0.236 0.256 0.331
N 29218 19891 9327

Note: Dependent Variable is the Return on Equity. The regressors are as follows: size: log of total assets. EQUITY RATIO
is the ratio of equity to total assets. DEP LIAB is the ratio of deposits to liabilities. DEP SHARE is the share of bank

deposits over total deposits in the sample. LIQ is the ratio of cash and balances due from depository institutions over assets.

Column (1) refers to the full sample, Column (2) to the small banks (assets below 1 billions), Column (3) to the medium and

large banks (assets above 10 billions). Robust standard errors in parentheses. *, **, *** indicates statistical significance at

10%, 5% and 1%.
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3.6 A “Structural” Exercise

This Section presents a di↵erent way to assess the ability of the risk sharing and e�ciency of

capital allocation channels to explain the observed SCA of the U.S. Bank holding companies.

By considering the model presented in Section 3.2, we use information on the bank-level

quarterly return on total credit instrument (7) as well as information on stocks, bonds and

real estate to compute a predicted Optimal Share of Core Assets (OSCA) for each bank.

We do so by computing the means and the variances of the quarterly returns on credit

market instruments for each bank, which corresponds to R1 and �
2

1
in equation (6). As for

R2 and �
2

2
, we assume a hypothetical portfolio including (with equal weights) the quarterly

returns on: i) the S&P500, ii) a 1-year US government bond and iii) a US house price

index. We also consider hypothetical portfolios composed only by each of these three assets

separately.24 We can therefore compute the covariances between the returns of each bank and

these hypothetical portfolios, �12. Finally, for each bank, we compute a �-dependent optimal

share of core assets (OSCA�) by using equation (6).25 We then compare the distribution

of the OSCA� to the observed SCA.26 Table 9 reports the results we obtained for di↵erent

percentiles of the distributions.

For reasonable values of �, almost the entire distribution of the predicted optimal shares

of core assets is 1, thus implying that, at least in the context of the framework presented

in Section 3.2, banks should have lent the entirety of their liabilities to the real sector,

as opposed to also holding non-core assets. This exercise is obviously highly demanding,

because it assumes that the model holds exactly, and that R2 can be well proxied by our

portfolios. While admittedly these are very strong assumptions, the results presented in this

section suggest that the exposure of commercial banks to their portfolio of loans might have

been below its optimal level for the period we consider.

24Note that we have an unbalanced panel of banks. Therefore, the mean and variance of the hypothetical
portfolios are also bank-specific, depending on how long is the spell of time of each bank in the sample.

25We impose OSCA� = 0 for negative values and OSCA� = 1 for values exceeding one.
26For consistency with the empirical results presented before, we only include in the computation of these

distributions those banks for which we had at least 20 observations available.

29



Table 9: Realized and Optimal Shares of Core Assets, di↵erent � and R2.

Percentile Data � = 2 � = 4 � = 40 � = 100 � = 1000 � = 10000

R2=
1

3
S&P 500 +1

3
US Govt Bond + 1

3
House Price Index

p5 0.533 0.501 0.712 0.913 0.897 0.907 0.892
p10 0.596 1.000 1.000 1.000 0.987 0.931 0.922
p25 0.691 1.000 1.000 1.000 1.000 0.962 0.952
p50 0.772 1.000 1.000 1.000 1.000 0.984 0.976
p75 0.837 1.000 1.000 1.000 1.000 1.000 0.992
p90 0.892 1.000 1.000 1.000 1.000 1.000 1.000
p95 0.921 1.000 1.000 1.000 1.000 1.000 1.000

R2= S&P 500

p5 0.533 0.934 0.965 0.984 0.981 0.972 0.971
p10 0.596 1.000 1.000 1.000 0.992 0.980 0.978
p25 0.691 1.000 1.000 1.000 1.000 0.989 0.988
p50 0.772 1.000 1.000 1.000 1.000 0.997 0.996
p75 0.837 1.000 1.000 1.000 1.000 1.000 1.000
p90 0.892 1.000 1.000 1.000 1.000 1.000 1.000
p95 0.921 1.000 1.000 1.000 1.000 1.000 1.000

R2=US Govt Bond

p5 0.533 0.442 0.600 0.924 0.848 0.767 0.770
p10 0.596 1.000 1.000 1.000 1.000 1.000 1.000
p25 0.691 1.000 1.000 1.000 1.000 1.000 1.000
p50 0.772 1.000 1.000 1.000 1.000 1.000 1.000
p75 0.837 1.000 1.000 1.000 1.000 1.000 1.000
p90 0.892 1.000 1.000 1.000 1.000 1.000 1.000
p95 0.921 1.000 1.000 1.000 1.000 1.000 1.000

R2=House Price Index

p5 0.533 0.065 0.473 0.794 0.765 0.710 0.660
p10 0.596 1.000 1.000 1.000 0.890 0.767 0.722
p25 0.691 1.000 1.000 1.000 1.000 0.833 0.784
p50 0.772 1.000 1.000 1.000 1.000 0.949 0.936
p75 0.837 1.000 1.000 1.000 1.000 0.979 0.966
p90 0.892 1.000 1.000 1.000 1.000 1.000 0.997
p95 0.921 1.000 1.000 1.000 1.000 1.000 1.000

Note: This table contract the realized distribution of the SCA as defined in equation (1) with the computed OSCA as defined

in the equation (6) for di↵erent levels of the parameter of risk aversion �.
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4 The Macroeconomic E↵ects of Connectedness

While so far we have focused on the extent to which risk sharing and e�ciency of capital

allocation can explain the cross-section dispersion of our measure of connectedness between

banks and the real economy, in this section we investigate the macroeconomic implications

of this connectedness. By doing so, we take a fairly agnostic view in terms of theoretical

channels, and we exploit the aggregate, time-series dimension of our measures. We are mostly

interested in exploring whether the connectedness between banks and the real economy has

some e↵ects on key macroeconomic variables. In order to investigate this possibility, we

include our aggregate SCA measure in a vector autoregressive model (VAR):

Yt = C + �(L)Yt�1 + ut, (14)

where Yt is a K ⇥ 1 vector of time series, �(L) is a matrix lag polynomial of order p,

and ut is a K-dimensional white noise process uncorrelated with lags of Yt. In addition to

the SCA, the baseline model includes the following macroeconomic bloc of variables: GDP

growth rate, GDP deflator inflation, Federal funds rate (FFR) and the BAA corporate bond

spread from Moodys. Therefore, this is a fairly standard monetary VAR model augmented

by financial conditions measured by the credit spread, as it was used in the literature to

identify the e↵ects of credit supply shocks (see for instance Basset et al. (2014), Mesonnier

and Stevanovic (2017), Boivin et al. (2018)). The VAR lag order is fixed to 3, as suggested

by the Akaike information criterion, while 5000 bootstrap replications are used to construct

the 90% confidence intervals.

The shock on connectedness in the baseline model is identified by a recursive ordering

that places the SCA first, followed by the macroeconomic series in the same order as they

are mentioned above. In this case, therefore, connectedness is supposed exogenous in the

sense that it does not respond to a shock on any other variable in the system within the

same quarter.

The impulse response functions to a positive shock on connectedness are plotted in Figure
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11. One standard deviation increase in the aggregate SCA generates a positive response of

GDP that peaks at almost 2% two years after the shock. GDP deflator inflation start

increasing after six quarters, although its response is not significant. The corporate credit

spread declines significantly, and up to 60 basis points after three years, which suggest that

a positive shock to the SCA actually identifies a credit supply shock. Finally, the federal

funds rate increases, consistent with a standard monetary policy rule reacting to inflation

and economic activity.

Table 10 presents the variance decomposition for 4, 8, 12 and 16 quarters after the shock.

The connectedness shock explains 3% of the forecasting error in GDP growth and up to 7%

for inflation. This is similar to the importance of monetary policy shocks. The e↵ects are

larger for the corporate spread and FFR, reaching 14% and 20% respectively.

We check the robustness of these results and report the results in the online appendix.

First, we also consider the alternative measures SCA EXT 1 and SCA EXT 2, and we show

impulse response functions very similar to the baseline reported here. Second, we include

in the VAR also a measure of investment. We find a substantial increase in investment

following an increase in the SCA. Finally, the results are robust to alternative ordering of

variables and measures of connectedness. In particular, a conservative way to identify the

connectedness shock is to order the SCA last, implying that it reacts contemporaneously to

all macro variables. Even with this alternative identification, we find that an increase in

connectedness implies an higher GDP growth and lower spreads.

By its very nature, this exercise is silent about the potential economic channels through

which a higher connectedness between the banks and the real economy might lead to an

increase in GDP growth. Given the robustness of our results, however, we find this to be a

potential interesting venue for future research.
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Figure 11: IRF of Macro Variables to a Positive Shock to Connectedness: Baseline

Measure (SCA)

Table 10: Macroeconomic E↵ects of Connectedness: Variance Decomposition

Quarters after shock
4 8 12 16

GDP growth 0.03 0.03 0.03 0.03
GDPDEF inflation 0.06 0.07 0.07 0.07
BSPREAD 0.13 0.14 0.14 0.14
FFR 0.10 0.20 0.20 0.20

Note: This table presents the share of the variance of macro variables explained by a positive shock on the SCA at the horizons

of 2, 4 and 12 quarters.
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5 Conclusions

In this paper, we propose a measure of the extent to which a financial institution is connected

to the real economy: the Share of Core Assets (SCA). We construct the SCA for more than

3,700 U.S. bank holding companies. An asset-weighted average of the SCA declines by 20

percentage points in the period from 1995:1 to 2012:4 (from 76% to 56%) and increases

by about 10 percentage points in the period between 2013:1 and 2016:4. We explore the

extent to which e�ciency in capital allocation and risk-sharing among banks can explain the

cross-sectional dispersion of our measure, and we find that the role of these two motives as

determinants of the SCA is limited. Inserting our measure in a monetary VAR, we find that

an increase in the connectedness implies an increase in the GDP growth.

While our results focus mostly on the cross-sectional determinants of the SCA, our find-

ings question the e�ciency of the aggregate decline in the SCA in recent decades. If the

aggregate decline were prompted by a greater need for risk sharing or greater possibilities

for doing so, then it would be a welcome trend. Our finding that risk sharing motives play

a limited role casts doubt on the view that the decline was e�cient. We leave investigating

this issue as a potential fruitful avenue for future research.
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A Data Appendix

We use data from the FDIC downloaded from the Chicago FED for the universe of Bank
Holding Companies (BHC) in the period 1995:1-2016:4. We drop bank-observations where
total assets are missing and we eliminate few outliers: we drop banks with asset/equity ratio
above 500 or SCA > 1. We are left with an unbalanced panel of 3773 banks.

We use the following series (to each number, a prefix bhck must be added) to build our
baseline measure of Share of Core Assets.:

SCA =
2122� 1292� 1296� j454� 1545 + 3531 + 0211 + 1287

2122 + 1754 + 1773 + 3545

The definitions of the series are as follow:

Numerator (CREDIT REALit)

bhck2122 Total Loans
bhck1292 Loans to U.S. banks and other U.S. depository institutions
bhck1296 Loans to foreign banks
bhckj454 Loans to non-depository financial institutions
bhck1545 Loans for purchasing or carrying securities
bhck3531 U.S. Treasury securities (trading assets)
bhck0211 Held to Maturity U.S. Treasury securities
bhck1287 Available for Sale U.S. Treasury securities

Denominator (CREDITit)

bhck2122 Total Loans
bhck1754 Held-to-maturity securities
bhck1773 Available-for-sale securities
bhck3545 Trading assets

As for our extended measures SCA EXT 1, we compute OFF BALit summing up the
following items (a bhck prefix needs to be add to each series):

OFF BALit = 3814 + 3816 + 6550 + 3815 + 3817 + 3818 + 3376 + 3377 + 3411

For our second extended measure SCA EXT 2, on top of OFF BALit we also compute
the variableDERIVit, which is computed as: DERIVit = DERIV NEGit�DERIV POSit

and in turn DERIV NEGit and DERIV POSit are defined as (a bhck prefix needs to be
add to each series):

DERIV ATIV E NEGit = 8737 + 8738 + 8739 + 8740 + 8745 + 8746 + 8747 + 8748

DERIV ATIV E POSit = 8733 + 8734 + 8735 + 8736 + 8741 + 8742 + 8743 + 8744
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The definition of the series for OFF BALit is as follows27:

OFF BALit

bhck3814 Unused Commitment, home equity lines
bhck3816 Commitment to fund loans secured by real estate
bhck6550 Commitment to fund loans not secured by real estate
bhck3815 Credit Card Lines
bhck3817 Securities Underwriting
bhck3818 Other Unused Commitment
bhck3376 Standby Letters of Credit to US addresses
bhck3377 Standby Letters of Credit to non-US addresses
bhck3411 Commercial Letters of Credit

While the definition of the series for DERIV NEGit and DERIV POSit are as follows:

DERIV NEGit

bhck8737 Interest Rate contracts, held for trading, gross negative fair values
bhck8738 FX contracts, held for trading, gross negative fair values
bhck8739 Equity Derivatives, held for trading, gross negative fair values
bhck8740 Commodities and Other derivatives, held for trading, gross negative fair values
bhck8745 Interest Rate contracts, not held for trading, gross negative fair values
bhck8746 FX contracts, not held for trading, gross negative fair values
bhck8747 Equity Derivatives, not held for trading, gross negative fair values
bhck8748 Commodities and Other derivatives, not held for trading, gross negative fair values

DERIV POSit

bhck8733 Interest Rate contracts, held for trading, gross positive fair values
bhck8734 FX contracts, held for trading, gross positive fair values
bhck8735 Equity Derivatives, held for trading, gross positive fair values
bhck8736 Commodities and Other derivatives, held for trading, gross positive fair values
bhck8741 Interest Rate contracts, not held for trading, gross positive fair values
bhck8742 FX contracts, not held for trading, gross positive fair values
bhck8743 Equity Derivatives, not held for trading, gross positive fair values
bhck8744 Commodities and Other derivatives, not held for trading, gross positive fair values

27The series bhck3818 was discontinued in 2009:4 and substituted from 2010:1 by the series bhckj457,
bhckj458 and bhckj459, which separates the unused commitment to financial versus non-financials. From
2010:1 we only consider the non-financial portion of the unused commitments.
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Table A.1: Average Share of Core Assets, Alphas and Betas (1995:1-2016:4)

Dep. Variable: AV SCA EXT 1i (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵i 10.824*** 11.860*** 10.892*** 15.430*** 12.030*** 12.599***
(1.213) (1.233) (1.204) (1.887) (2.158) (1.331)

�s 1.319*** 0.966** 0.868** 0.688 1.329** 0.846*
(0.420) (0.411) (0.396) (0.510) (0.603) (0.489)

�f 0.174*** 0.160*** 0.138*** 0.243*** 0.049 0.135***
(0.041) (0.038) (0.039) (0.073) (0.045) (0.043)

�h 0.390*** 0.347*** 0.296*** 0.280*** 0.181** 0.352***
(0.050) (0.051) (0.048) (0.060) (0.082) (0.057)

AV size 0.017*** 0.020*** 0.135*** 0.012** 0.020***
(0.003) (0.003) (0.017) (0.005) (0.003)

AV EQUITY RATIO -0.550*** -0.602*** -0.706*** -0.461*** -0.586***
(0.145) (0.147) (0.225) (0.156) (0.146)

AV DEP LIAB 0.228*** 0.240*** 0.251*** 0.316*** 0.213***
(0.042) (0.042) (0.063) (0.056) (0.042)

AV DEP SHARE -0.008* -0.010** -15.567*** 0.006 -0.011***
(0.004) (0.004) (2.484) (0.005) (0.004)

AV LIQ 0.280* 0.430*** 0.604*** 0.160 0.457***
(0.148) (0.155) (0.170) (0.262) (0.163)

State Fixed E↵ects No No Yes Yes Yes Yes
R-squared 0.095 0.165 0.251 0.293 0.316 0.262
N 2012 2012 2012 1455 557 1900

Note: The dependent Variable is the AV SCA EXT 1i . The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.

Table A.2: Average Share of Core Assets, Alphas and Betas (1995:1-2016:4)

Dep. Variable: AV SCA EXT 2i (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵i 10.873*** 11.921*** 10.956*** 15.522*** 11.967*** 12.719***
(1.209) (1.233) (1.202) (1.900) (2.146) (1.330)

�s 1.335*** 0.984** 0.886** 0.711 1.333** 0.860*
(0.421) (0.412) (0.397) (0.515) (0.599) (0.490)

�f 0.174*** 0.160*** 0.138*** 0.243*** 0.048 0.135***
(0.041) (0.038) (0.039) (0.073) (0.045) (0.042)

�h 0.393*** 0.350*** 0.299*** 0.286*** 0.179** 0.358***
(0.050) (0.051) (0.048) (0.061) (0.082) (0.057)

AV size 0.017*** 0.020*** 0.135*** 0.012** 0.020***
(0.003) (0.003) (0.017) (0.005) (0.003)

AV EQUITY RATIO -0.553*** -0.605*** -0.709*** -0.465*** -0.588***
(0.145) (0.147) (0.226) (0.156) (0.146)

AV DEP LIAB 0.225*** 0.236*** 0.249*** 0.312*** 0.212***
(0.042) (0.041) (0.063) (0.055) (0.042)

AV DEP SHARE -0.008* -0.010** -15.435*** 0.005 -0.011**
(0.004) (0.004) (2.485) (0.005) (0.004)

AV LIQ 0.282* 0.432*** 0.605*** 0.162 0.457***
(0.148) (0.155) (0.170) (0.263) (0.163)

State Fixed E↵ects No No Yes Yes Yes Yes
R-squared 0.097 0.166 0.253 0.295 0.314 0.264
N 2012 2012 2012 1455 557 1900

Note: The dependent Variable is the AV SCA EXT 2i . The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.
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Table A.3: Average Share of Core Assets, Alphas and Betas - Panel results

Dep. Variable: AV SCA EXT 1ip (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵ip 6.978*** 7.221*** 6.606*** 6.815*** 5.922*** 11.712***
(0.541) (0.526) (0.510) (0.645) (0.885) (0.752)

�sp 1.160*** 1.233*** 1.208*** 1.462*** 0.257 0.698**
(0.275) (0.265) (0.254) (0.334) (0.409) (0.347)

�fp 0.038*** 0.039*** 0.035*** 0.053*** -0.007 0.075***
(0.007) (0.007) (0.007) (0.008) (0.016) (0.011)

�hp 0.122*** 0.093*** 0.082*** 0.075** 0.054 0.198***
(0.031) (0.030) (0.028) (0.035) (0.052) (0.040)

AV size 0.014*** 0.015*** 0.007 0.013*** 0.018***
(0.002) (0.002) (0.015) (0.004) (0.002)

AV EQUITY RATIO -0.632*** -0.675*** -0.699*** -0.466*** -0.646***
(0.056) (0.054) (0.068) (0.100) (0.060)

AV DEP LIAB 0.206*** 0.207*** 0.135*** 0.249*** 0.189***
(0.023) (0.023) (0.036) (0.034) (0.024)

AV DEP SHARE -0.002 -0.003 2.178 0.004 -0.009
(0.006) (0.006) (2.327) (0.007) (0.006)

AV LIQ 0.089 0.120 0.438*** -0.385*** 0.317***
(0.074) (0.074) (0.094) (0.129) (0.085)

State Fixed E↵ects No No Yes Yes Yes Yes
Period Fixed E↵ects Yes Yes Yes Yes Yes Yes
R-squared 0.070 0.139 0.239 0.263 0.311 0.292
N 7519 7519 7519 5297 2222 6586

Note: The dependent Variable is the AV SCA EXT 1ip . The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.

Table A.4: Average Share of Core Assets, Alphas and Betas - Panel results

Dep. Variable: AV SCA EXT 2ip (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵ip 6.973*** 7.220*** 6.604*** 6.815*** 5.914*** 5.914***
(0.541) (0.526) (0.510) (0.645) (0.885) (0.885)

�sp 1.157*** 1.232*** 1.207*** 1.463*** 0.258 0.258
(0.275) (0.265) (0.253) (0.334) (0.408) (0.408)

�fp 0.038*** 0.039*** 0.035*** 0.053*** -0.007 -0.007
(0.007) (0.007) (0.007) (0.008) (0.016) (0.016)

�hp 0.122*** 0.093*** 0.081*** 0.075** 0.054 0.054
(0.031) (0.030) (0.028) (0.035) (0.052) (0.052)

AV size 0.014*** 0.015*** 0.007 0.013*** 0.013***
(0.002) (0.002) (0.015) (0.004) (0.004)

AV EQUITY RATIO -0.632*** -0.675*** -0.700*** -0.469*** -0.469***
(0.056) (0.054) (0.068) (0.100) (0.100)

AV DEP LIAB 0.204*** 0.204*** 0.135*** 0.244*** 0.244***
(0.023) (0.023) (0.036) (0.034) (0.034)

AV DEP SHARE -0.002 -0.003 2.181 0.005 0.005
(0.006) (0.006) (2.327) (0.007) (0.007)

AV LIQ 0.089 0.120 0.438*** -0.388*** -0.388***
(0.074) (0.074) (0.094) (0.129) (0.129)

State Fixed E↵ects No No Yes Yes Yes Yes
Period Fixed E↵ects Yes Yes Yes Yes Yes Yes
R-squared 0.070 0.139 0.239 0.263 0.309 0.309
N 7519 7519 7519 5297 2222 2222

Note: The dependent Variable is the AV SCA EXT 2ip . The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.
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Table A.5: Average Share of Core Assets, Alphas and Betas (1995:1-2016:4) -

(Excluding M&As)

Dep. Variable: AV SCAi (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵i 15.261*** 14.645*** 13.745*** 18.366*** 22.235*** 15.961***
(1.693) (1.629) (1.676) (2.421) (3.908) (1.838)

�s 1.825*** 1.199** 1.206** 1.041* 4.046** 1.519**
(0.634) (0.599) (0.588) (0.619) (1.992) (0.670)

�f 0.211*** 0.219*** 0.201*** 0.288*** 0.029 0.248***
(0.067) (0.051) (0.052) (0.095) (0.071) (0.066)

�h 0.473*** 0.463*** 0.405*** 0.355*** 0.493*** 0.470***
(0.065) (0.069) (0.067) (0.069) (0.188) (0.074)

AV size 0.003 0.012** 0.148*** -0.000 0.012*
(0.005) (0.006) (0.021) (0.013) (0.006)

AV EQUITY RATIO -0.578*** -0.598*** -0.714*** -0.268 -0.560***
(0.165) (0.167) (0.271) (0.165) (0.160)

AV DEP LIAB 0.252*** 0.305*** 0.304*** 0.368*** 0.252***
(0.053) (0.052) (0.079) (0.081) (0.054)

AV DEP SHARE -0.005 -0.001 -19.366*** 0.027* 0.004
(0.010) (0.010) (2.933) (0.015) (0.010)

AV LIQ 0.411** 0.591*** 0.669*** 0.421 0.563***
(0.164) (0.167) (0.202) (0.376) (0.170)

State Fixed E↵ects No No Yes Yes Yes Yes
R-squared 0.118 0.196 0.274 0.290 0.479 0.282
N 1321 1321 1321 1135 186 1243

Note: The dependent Variable is the AV SCAi. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.

Table A.6: Average Share of Core Assets, Alphas and Betas - Panel results -

(Excluding M&As)

Dep. Variable: AV SCAip (1) (2) (3) (4) (5) (6)
Sample Banks All All All Small Large �expected

2
> 0

↵ip 11.576*** 11.876*** 10.933*** 10.345*** 12.407*** 15.333***
(0.796) (0.770) (0.762) (0.876) (1.756) (1.000)

�sp 2.249*** 2.322*** 2.300*** 1.711*** 1.694* 1.305***
(0.385) (0.370) (0.359) (0.397) (0.946) (0.461)

�fp 0.028*** 0.023*** 0.020*** 0.043*** -0.026 0.070***
(0.007) (0.007) (0.007) (0.008) (0.017) (0.011)

�hp 0.202*** 0.157*** 0.126*** 0.156*** -0.034 0.199***
(0.043) (0.042) (0.040) (0.045) (0.108) (0.052)

AV size 0.001 0.003 -0.003 0.006 0.006
(0.004) (0.004) (0.018) (0.009) (0.004)

AV EQUITY RATIO -0.616*** -0.642*** -0.679*** -0.268* -0.613***
(0.066) (0.064) (0.077) (0.152) (0.072)

AV DEP LIAB 0.225*** 0.245*** 0.144*** 0.339*** 0.214***
(0.030) (0.030) (0.042) (0.062) (0.033)

AV DEP SHARE 0.000 0.008 2.965 0.012 0.007
(0.015) (0.014) (2.825) (0.019) (0.013)

AV LIQ 0.048 0.066 0.435*** -0.762*** 0.433***
(0.091) (0.093) (0.108) (0.214) (0.110)

State Fixed E↵ects No No Yes Yes Yes Yes
Period Fixed E↵ects Yes Yes Yes Yes Yes Yes
R-squared 0.110 0.181 0.268 0.265 0.463 0.328
N 4885 4885 4885 4090 795 4131

Note: The dependent Variable is the AV SCAip. The controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. Column (1)-(3) refer to the full sample, Column (4) to

the small banks (assets below 1 billions), Column (5) to the medium and large banks (assets above 10 billions). Column (6) to

the banks for which �expected
2 > 0. Robust standard errors in parenthesis. *, **, *** indicates statistical significance at 10%,

5% and 1%.
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Figure A.1: Credit Demand Conditions from FED Survey of Loans O�cers
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Table A.7: Average Share of Core Assets, Alphas and Betas - Panel results (be-

tween estimator)

Dep. Variable: AV SCAip (1) (2) (3) (4)
Sample Banks All Small Large �expected

2
> 0

↵ip 7.446*** 7.691*** 6.886*** 13.432***
(0.541) (0.682) (0.947) (0.799)

�sp 1.312*** 1.583*** 0.254 0.802**
(0.269) (0.353) (0.437) (0.369)

�fp 0.039*** 0.058*** -0.001 0.084***
(0.007) (0.009) (0.017) (0.011)

�hp 0.090*** 0.087** 0.060 0.228***
(0.030) (0.037) (0.056) (0.042)

AV size 0.010*** -0.001 0.007 0.013***
(0.002) (0.016) (0.005) (0.003)

AV EQUITY RATIO -0.635*** -0.696*** -0.361*** -0.619***
(0.057) (0.072) (0.107) (0.064)

AV DEP LIAB 0.228*** 0.152*** 0.277*** 0.210***
(0.024) (0.038) (0.037) (0.025)

AV DEP SHARE -0.013** 2.956 -0.004 -0.018***
(0.006) (2.458) (0.007) (0.006)

AV LIQ 0.051 0.419*** -0.552*** 0.231**
(0.079) (0.099) (0.138) (0.091)

AV ↵ 2.815 11.966*** -4.931 5.853**
(2.080) (2.815) (4.935) (2.790)

AV stock -2.879* -10.587*** 3.201 -7.583***
(1.738) (2.258) (4.697) (2.403)

AV demand 0.008* 0.026*** -0.007 0.017***
(0.004) (0.005) (0.011) (0.006)

AV gdp growth -9.736*** -25.503*** 5.726 -15.746***
(3.751) (4.841) (8.666) (4.860)

State Fixed E↵ects Yes Yes Yes Yes
Period Fixed E↵ects No No No No
R-squared 0.236 0.256 0.316 0.295
N 7519 5297 2222 6586

Note: The dependent Variable is the AV SCAip. The bank-level controls are as follows: AVsize: average log of total assets.

AV EQUITY RATIO is the average ratio of equity to total assets. AV DEP LIAB is the average ratio of deposits to

liabilities. AV DEP SHARE is the average share of bank deposits over total deposits in the sample. AV LIQ is the average

ratio of cash and balances due from depository institutions over assets. The aggregate controls are as follows. AV ff is the

average 1-year government bond rate. AV stock is the average quarterly return on the S&P 500. AV demand is the average

perception of loan demand conditions coming from the FED Senior Loan O�cer Survey. AV gdp growth is the average quarterly

growth rate of GDP. Column (1) refers to the full sample, Column (2) to the small banks (assets below 1 billions), Column (3)

to the medium and large banks (assets above 10 billions). Column (4) to the banks for which �expected
2 > 0. Robust standard

errors in parenthesis. *, **, *** indicates statistical significance at 10%, 5% and 1%.
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Figure A.2: IRF of Macro Variables to a Positive Shock to Connectedness:

SCA EXT 1

Figure A.3: IRF of Macro Variables to a Positive Shock to Connectedness:

SCA EXT 2
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Figure A.4: IRF of Macro Variables to a Positive Shock to Connectedness: SCA
- Including Investment

Figure A.5: IRF of Macro Variables to a Positive Shock to Connectedness: SCA
- Inverse ordering
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