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In this paper, we use U.S. commercial banks' data to investigate whether the effect of unexpected deposit flows on loan production depends on banks' exposure to off-balance-sheet funding liquidity risk. We find that lending is sensitive to deposit shocks at small banks but not at large ones. Furthermore, for small banks, the increase in lending that is explained by unexpected deposit inflows depends on how much they are exposed to funding liquidity risk that stems from their off-balance-sheet exposures, as measured by the level of unused commitments. Small banks that are more exposed to such funding liquidity risk tend to extend fewer new loans. Our results indicate that unexpected deposit inflows from, for instance, the failure of other banks or market disruptions might not as easily be lent again to borrowers.

Introduction

In the aftermath of the global financial crisis of 2007-2009 (GFC) (GFC), regulators recognized the need to implement liquidity requirements as policy tools in addition to capital adequacy rules. Hence, the Basel Committee on Banking Supervision (BCBS) implemented the Net Stable Funding Ratio (NSFR), which requires banks to soundly manage their liquidity exposure both for their balance sheet and off-balance-sheet operations. In this regard, banks are forced to reduce their reliance on market liquidity (and instead hold more deposits) to fund their illiquid assets (such as loans) and to cover the potential liquidity risk arising from their offbalance-sheet exposures. Banks are therefore expected to account for their exposure to funding liquidity risk that stems from on-and off-balance-sheet exposures in the production of their illiquid assets.

In this paper, we analyze the effect of an unexpected flow of deposits on banks' new loan production. Specifically, we investigate whether this effect is dependent on banks' off-balancesheet funding liquidity risk. We define the unexpected flow of deposits as the part of deposit flows at banks that is not explained by banks' specific and macroeconomic variables.

As has been documented by previous studies, banks with higher deposits can play a crucial role in the financing of the real economy. This is because deposits are at the heart of bank lending and liquidity creation. For instance, [START_REF] Acharya | The seeds of a crisis: a theory of bank liquidity and risk taking over the business cycle[END_REF] show that banks that experience large amounts of deposit inflows have incentives to ease their lending standards, so as to increase loan production. [START_REF] Brei | Rescue packages and bank lending[END_REF] document that banks with a lower reliance on market fundingas measured by a higher share of depositstend to supply more loans. [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF] also show that during the GFC, banks that relied more on core deposits continued to lend more than did other banks.

Banks also provide liquidity to their customers under the form of credit lines. However, the option that is offered to such customers to withdraw funds when needed from existing credit lines generates a funding liquidity risk at banks, which may limit banks' incentives to extend new loans. For example, after the failure of Lehman Brothers in September 2008, bank clients increased their drawdowns on preexisting credit lines. Thus, banks with higher exposure to funding liquidity risk that stems from loan commitments were less willing to produce new loans during the GFC (Cornett et al., 2011, Ivashina andScharfstein, 2010).

An important issue that has not yet been addressed in the literature is whether and to what extent banks account for their exposure to off-balance-sheet funding liquidity risk, in their loan provision, when they experience an unexpected flow of deposits. This issue is of major importance for regulators, policymakers, and for the financing of the real economy. A better understanding of banks' lending behavior is crucial for regulators, so as to improve regulatory tools and to maintain a sound banking system.

To conduct our investigation, we use a large sample of U.S. commercial banks that covers the 1990Q2-2015Q2 period. Because of their appetite for risk and their varying ease of access to funds to finance their activities, banks' lending behavior can vary according to their size and to the varying levels of the stability of their environment. Therefore, we account for banks' size and the GFC. Managers of banks that hold fewer liquid assets may also care more about their off-balance-sheet liquidity risk exposure. To compute our main proxy of unexpected deposit flows, we use the residuals of a model that explains deposit flows at the individual bank level.

For robustness considerations we use alternative measures.

Our findings show that large banks do not respond to an unexpected change in their deposits by adjusting their lending. However, small banks significantly react to such unexpected movements. Large banks might not be influenced by negative deposit shocks because they have easier access to the market than do small banks. But whereas small banks significantly increase their loan production when they experience unexpected deposit inflows, large banks do not change their lending policy. Nevertheless, under such circumstances, small banks that are more exposed to off-balance-sheet funding liquidity risk tend to produce fewer new loans than do those small banks that are less exposed. In other words, the effect of unexpected deposit inflows on new loan origination by small banks is negatively associated with their exposure to offbalance-sheet funding liquidity risk. This negative relationship is found to be tighter during the GFC and to be concentrated in the subsample of small banks with smaller holdings of liquid assets.

This paper offers some important insights with respect to the lending behavior of banks.

The positive effect of unexpected deposit inflows on new loans that we find for small banks, is consistent with the theoretical work of [START_REF] Acharya | The seeds of a crisis: a theory of bank liquidity and risk taking over the business cycle[END_REF], according to which the inflow of deposits leads banks' managers to ease lending standards, so as to lend more. This view is also documented by [START_REF] Khan | Funding liquidity and bank risk taking[END_REF]. They provide evidence that banks with lower funding liquidity risk (proxied by a higher ratio of deposits to total assets), especially small banks, take more risk. However, in our study we focus on unexpected deposit flows and banks' new loan production; and especially, we show that the loan creation after an inflow of deposits is not uniform. The exposure to off-balance-sheet funding liquidity risk matters.

We also complement the results of [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF] and Ivashina and Scharfstein (2010), who show that banks that were highly exposed to funding liquidity risk that stemmed from unused commitments extended fewer loans during the GFC. Indeed, in our paper, we show that this behavior holds also during normal times and especially for small bankseven when they experience positive deposit shocks. Overall, our results indicate that unexpected deposit inflows might not as easily be lent again to borrowers.

The remainder of the paper is organized as follows: In section 2, we present our data and the methodology. In section 3, we present the results. Section 4 discusses further issues. In section 5, we provide the robustness checks; and section 6 concludes.

Data and Methodology

Presentation of the sample:

Our dataset consists of an unbalanced panel of quarterly data for U.S. commercial banks from 1990Q2 to 2015Q2. It contains 601,098 bank-quarter observations for 10,281 banks.

Bank-quarters with missing information on total assets, total deposits, net loans, and unused commitments are excluded. We focus on commercial banks because they are more involved in lending activities.

Our data come from two separate sources. Our macroeconomic data come from the Federal Reserve Bank of St Louis; 1 and our bank-level data come from SNL Financial. Because banks' lending behavior may be different according to their size, we split the sample into two groups.

Following the literature and the classification used by the Uniform Bank Performance Report (UBPR), banks are large, if their total assets are higher than $1 billion and small banks are those with total assets lower or equal to $1 billion. 2,3 Hence, our sample contains 571,071 bankquarter observations for small banks and 30,027 bank-quarter observations for large banks. To deal with the issue of possible outliers, we winsorize our variables at the 2 nd and 98 th percentiles of the sample distributions.

1 See http://research.stlouisfed.org/ 2 We follow the literature [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF]Distinguin et al., 2013;among others), and consider a bank as small if its total assets are below US$1 billion, which is in line with the definition of the usual notion of ''community banks'' in the US. Community banks transform locally generated deposits into local loans and thereby create liquidity. In robustness checks, we consider other criteria to define small banks. Following FDIC (2009), we consider small banks as banks that have total assets lower than US$500 million. Moreover, following FDIC (2012), we also consider small banks as banks with total assets below US$1 billion and that also have a ratio of total loans to total assets that exceeds 33% and a ratio of total core deposits to total assets that exceed 50%. Our findings continue to hold for these alternative small US banks' definitions and is presented in Table A.2 in the Appendix. 3 In robustness checks, instead of creating indicator variables for large and small banks, we also use bank size as a continuous variable. Our findings are consistent, and the findings are tabulated in Table A.3 in the Appendix.

Definition of variables:

Dependent variable:

The aim of this paper is to study the effect of an unexpected flow of deposits on new loan extension. Banks' lending can increase not only because of the production of new loans but also because of the drawdowns of preexisting loan commitments. Therefore, we capture the production of new loans by following [START_REF] Berger | Bank loan supply responses to Federal Reserve emergency liquidity facilities[END_REF], Kim and[START_REF] Kim | The effect of bank capital on lending: Does liquidity matter[END_REF][START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF] and use the growth rate of the sum of total net loans and unused commitments as the dependent variable. As highlighted by [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF], loan commitment drawdowns do not affect this measure of loan supply because the drawdowns of unused commitments increase loans and decrease undrawn commitments by the same amount. Hence, an increase in our dependent variable shows the production of new loans and underlines banks' managers' willingness to extend loans.4 2.2.2 Off-balance-sheet funding liquidity risk:

We follow [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF] and measure the exposure to off-balance-sheet funding liquidity risk by considering the level of unused commitments. We define the variable OBFLR as the ratio of total unused commitments over the sum of total unused commitments plus total assets. Higher levels of this ratio capture higher relative exposures to off-balance-sheet funding liquidity risk.

Unexpected deposit flows:

To measure unexpected deposit flows, we follow the procedure used by [START_REF] Karolyi | Deposit insurance, risk, and market power in banking[END_REF] to capture unexpected bank flows. We first regress banks' deposit flows (scaled by lagged total assets) on variables that are known to affect them in prior works (see e.g., [START_REF] Chen | Bank transparency and deposit flows[END_REF][START_REF] Acharya | A crisis of banks as liquidity providers[END_REF][START_REF] Nys | Political connections, bank deposits, and formal deposit insurance[END_REF][START_REF] Finger | Lebanon-determinants of commercial bank deposits in a regional financial center[END_REF]etc.) through the following model:

Δdep 𝑖,𝑡 = 𝑋 𝑖,𝑡-1 +  𝑖 +  𝑡 + 𝜂 𝑖,𝑡 , (1) 
where Δdep 𝑖,𝑡 is deposit flows measured as the changes in bank i's deposits at t, normalized by lagged total assets; and 𝑋 𝑖,𝑡-1 is a vector of lagged variables that are likely to explain deposit flows. The vector contains: the natural logarithm of total assets, so as to account for bank size; the cost of interest-bearing deposits, to account for the cost of deposits; equity capital divided by total assets, to account for capitalization; the ratio of non-performing loans to total loans, to account for credit risk; the return on equity, to account for profitability; the share of loans secured by real estate in the loan portfolio, to account for real estate exposure; OBFLR for liquidity demand; and a dummy variable for the presence of mergers and acquisitions.5  𝑖 serves to capture bank i's individual fixed effect to account for time-invariant differences in business models; and  𝑡 captures time fixed effects, which are included to account for macroeconomic factors6 that may influence the flow of deposits. We cluster standard errors at the bank level and use fixed effect estimators. We then extract the residual 𝜂 𝑖,𝑡 from the model, which corresponds to unexpected deposit flows at bank i in time t. This is the component of deposit flows at banks that is not explained by banks' characteristics and time effects (or macroeconomic variables).

For robustness, we also measure unexpected deposit flows by considering the method used by [START_REF] Soedarmono | Abnormal loan growth, credit information sharing and systemic risk in Asian banks[END_REF] and [START_REF] Foos | Loan growth and riskiness of banks[END_REF], who define abnormal loan growth as the gap between an individual bank's loan growth and the median loan growth of banks in the same year and country. Thus, specifically, instead of using the residuals of a deposit growth model or a deposit change model, we consider a bank's deposit deviations from banking industry averages or medians.

Descriptive statistics:

The definition and general descriptive statistics of our variables (before winsorizing) are presented in Table 1A. On average over our investigation period, the growth rate of the sum of total net loans and unused commitments is 2.56%. On average, the exposure to off-balancesheet funding liquidity risk is 12.08%, and 1.33% of bank loans are non-performing loans. The average return on equity is 10.14%, and average equity over total assets ratio is 10.30%. The exposure of sample banks to real estate loans is on average 58.51%.

Table 1B presents mean-difference t-tests for our main variables during normal and GFC times and according to bank size. Considering small banks, on average, their loans grew faster in normal times. In such times, the mean of the growth rate of the sum of total net loans plus unused commitments is 2.60%, against 1.97% during the crisis. On average, their exposure to off-balance-sheet funding liquidity risk was more important during the crisis period (14.62%) than during normal times (11.97%). Large banks' loans also grew faster in normal times (2.56%) than during the crisis period (1.97%) on average. However, conversely to small banks, they were less exposed to off-balance-sheet funding liquidity risk during the crisis period (10.01%) than in normal times (11.30%). Table A.1 in the Appendix displays the pairwise correlation matrix between our variables and does not reveal major multicollinearity issues.

[insert table 1A & table 1B] 2.3. Empirical specifications:
We use a dynamic panel regression model as do most studies on bank lending (See e.g., [START_REF] Kim | The effect of bank capital on lending: Does liquidity matter[END_REF][START_REF] Brei | Rescue packages and bank lending[END_REF]Drehmann and Gambacorta. 2012 and others), We first model the production of net new loans as a function of unexpected deposit flows, banks' exposure to off-balance-sheet funding liquidity risk, and other bank-specific variables. To examine whether and to which extent the effect of unexpected deposit flows is conditional on banks' exposure to off-balance-sheet funding liquidity risk, we then modify our baseline model by adding the interaction of unexpected deposit flows with banks' exposure to off-balancesheet funding liquidity risk. The specifications are given by:

𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡 =  𝑖 +  𝑡 + α 1 𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡-1 + α 2 𝑈𝐷𝐹 𝑖,𝑡-1 + α 3 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 + α𝑍 𝑖,𝑡-1 + ρ 𝑖,𝑡 (2) 
and

𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡 =  𝑖 +  𝑡 +  1 𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡-1 +  2 𝑈𝐷𝐹 𝑖,𝑡-1 +  3 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 +  4 𝑈𝐷𝐹 𝑖,𝑡-1 * 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 + 𝑍 𝑖,𝑡-1 +  𝑖,𝑡 , (3) 
where: 𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡 is the growth rate of the sum of total net loans and unused commitments of bank i at time t;  𝑖 captures bank i's individual fixed effect;  𝑡 is a time fixed effect;7 𝑈𝐷𝐹 𝑖,𝑡-1 stands for the unexpected deposit flows for bank i at time t-1; 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 is the exposure to off-balance-sheet funding liquidity risk; and 𝑍 𝑖,𝑡-1 is a vector of control variables known to explain bank lending. The control variables include: the natural logarithm of total assets, so as to account for bank size; equity capital over total assets to account for banks' capitalization,; non-performing loans to total loans to account for credit risk; return on equity to account for profitability; the share of loans secured by real estate in loan portfolio to account for real estate exposure; and a dummy variable for the presence of mergers and acquisitions. Control variables are lagged one period. In Models 2 and 3, we use one period lagged unexpected deposit flows at time t-1 (𝑈𝐷𝐹 𝑖,𝑡-1 ) because one quarter is needed for banks' loan adjustments. Furthermore, we use one period lagged exposure to off-balance-sheet funding liquidity risk, 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 , because this decision is taken by considering the liquidity levels at time t-1.

 2 provides the effect of unexpected deposit flows on new loan extension, and  2 captures this effect for banks before taking into account the interaction with off-balance-sheet funding liquidity risk. These coefficients are expected to be positive. Unexpected deposit flows should positively affect banks' loan extension because deposits are one of the main financing sources of commercial banks.

 3 captures the effect on loan extension of the exposure to off-balance-sheet funding liquidity risk.  3 captures this effect for banks before taking into account the interaction with unexpected deposit flows.  3 and  3 are expected to be negative because banks' exposure to off-balance-sheet funding liquidity risk should limit the extension of new loans. Indeed, the managers of banks with greater unused commitments know they may need funds to satisfy greater liquidity demand from outstanding commitments. Thus, intuitively, the effect of unexpected deposit flows on lending should be stronger for banks that are less exposed to off-balance-sheet funding liquidity risk. Therefore, this effect should be negatively associated with the level of bank exposure to funding liquidity risk stemming from the off-balance-sheet commitments. Our main coefficient of interest  4 should be negative and significant.

Estimation method:

We use a dynamic panel regression model. For such models, Blundell and Bond (1998), [START_REF] Arellano | Some tests of specification for panel data: Monte Carlo evidence and an application to employment equations[END_REF], and [START_REF] Anderson | Formulation and estimation of dynamic models using panel data[END_REF] suggest General Method of Moments (GMM) estimation procedures because the presence of the lagged dependent variable generates correlation between the regressor and the error term, which leads to a bias in the coefficient estimates [START_REF] Nickell | Biases in Dynamic Models with Fixed Effects[END_REF]. Specifically, in the case of a dynamic regression, the standard ordinary least squares (OLS) approach is likely to produce biased and inconsistent estimates. This is because while OLS uses only as many moments as there are parameters, GMM approach uses more moments than the estimated parameters, meaning that more information is used in the estimation procedure [START_REF] Arellano | Some tests of specification for panel data: Monte Carlo evidence and an application to employment equations[END_REF][START_REF] Shim | Bank capital buffer and portfolio risk: the influence of business cycle and revenue diversification[END_REF].

However, in the case of large time dimension, the dynamic panel bias becomes insignificant [START_REF] Roodman | How to do xtabond2: An introduction to difference and system GMM in Stata[END_REF][START_REF] Roodman | How to do xtabond2: An introduction to difference and system GMM in Stata[END_REF]; and as argued by [START_REF] Kiviet | On Bias, Inconsistency, and Efficiency of Various Estimators in Dynamic Panel Data Models[END_REF], the standard estimation procedures are asymptotically valid. In addition, [START_REF] Loutskina | The role of securitization in bank liquidity and funding management[END_REF] suggests that the bias becomes problematic when T is below 15 time periods, and [START_REF] Judson | Estimating dynamic panel data models: a guide for macroeconomists[END_REF] indicate that fixed effects estimators perform better than GMM estimators when T is beyond 30.

Hence, because the time dimension in our investigation is 101 (1990Q2-2015Q2), we use fixed effects estimations after performing Hausman tests. Several other papers in the literature also use fixed effects estimators because of a large time dimension (e.g., Kim and[START_REF] Kim | The effect of bank capital on lending: Does liquidity matter[END_REF][START_REF] Berrospide | The Effects of Bank Capital on Lending: What Do We Know, and What Does It Mean? FEDS Working Paper Number[END_REF][START_REF] Berrospide | The Effects of Bank Capital on Lending: What Do We Know, and What Does It Mean? FEDS Working Paper Number[END_REF]. However, for robustness, we also estimate our equations without the lagged dependent variable.

Results:

In this paper, we investigate whether the impact of unexpected deposit flows on net new loan origination differs depending upon the level of bank exposure to off-balance-sheet funding liquidity risk. We split our sample into two groups according to bank size. We cluster standard errors at the bank level. Table 2 gives the results of our estimations. The Chow F-tests presented in the last row of Table 2 are significant at the 1% level, suggesting that the differences between the two large and small bank groups are significant. This confirms that we should estimate separate regressions for each sub-sample.

Columns (1) and ( 4) give the results of equation ( 1). The results of equation ( 2) are displayed in Columns (2) and ( 5). These results show that α 2 is not significant for large banks but it is positive and significant at 1% for small banks. Hence, unexpected deposit inflows (outflows) lead small banks, not large ones, to extend (cut) net new loans. α 3 is negative and significant at 1% both for large and small banks. Therefore, being exposed to funding liquidity risk stemming from off-balance-sheet commitments leads commercial banks of all sizes to produce fewer loans.

The results of our interaction model (equation 3) are presented in Columns (3) and ( 6). We find that  2 is not significant for large banks. Thus, unexpected deposit flows have no effect on the net new loan production of large banks regardless of their off-balance-sheet funding liquidity risk.  2 is however found to be positive and significant at 1% for small banks. In the presence of unexpected deposit inflows (outflows), small banks that are not exposed to offbalance-sheet funding liquidity risk increase (decrease) their net new loan production. We observe that a one standard deviation (0.0426) increase in our measure of unexpected deposit flows for small banks, increases their net new loan production by 17.97% of its mean (from 2.56% to 3.02%8 ).

 3 is negative and significant at 1% both for large and small banks. Thus, being exposed to off-balance-sheet funding liquidity risk leads commercial banks of all sizes that do not face unexpected changes in their deposits, to supply fewer loans. For large banks that are not subject to unexpected changes in their deposits, we observe that a one standard deviation increase in their off-balance-sheet funding liquidity risk (0.1689) exposure is associated with a decline in their net new loan production by 52.59% of its mean (from 2.51% to 1.19%). With respect to small banks that are not subject to deposit shocks, the results show that a one standard deviation increase in their off-balance-sheet funding liquidity risk exposure (0.1687) leads to a decline in their net new loan production by 84.37% of its mean (from 2.56% to 0.4%). These changes are economically large.

Our main coefficient of interest  4 is found to be not significant for large banks. Therefore, the effect of unexpected deposit flows on lending is not sensitive to large banks' exposure to off-balance-sheet funding liquidity risk. However,  4 is significant and negative at 1% for small banks. This finding confirms our conjecture and indicates that for small banks, the effect of unexpected deposit flows on loan production is negatively associated with the exposure to off-balance-sheet funding liquidity risk: Small banks that are more exposed to that type of funding liquidity risk have a lower growth of net new loans when they experience an unexpected inflow of deposits compared to less exposed small banks. Similarly, less exposed small banks cut lending to a lesser extent than more exposed small banks when they are subject to an unexpected outflow of deposits.

Next, in Table 3, we estimate equation ( 2) and (3) separately for deposit inflow and deposit outflow periods, to see if they are different. We split our sample into periods when a bank experiences deposit inflows (UDF>0) and periods when a bank experiences outflows (UDF<0).

The Chow tests presented in the last row of Table 3 are significant at the 1% level, showing that the differences between large and small bank groups during deposit inflow and outflow periods are significant. Columns (1), ( 3), ( 5) and ( 7) show that our main finding continues to hold for the two sub periods: While unexpected deposit inflows lead small banks, not large ones, to extend new loans, unexpected deposit outflows lead small banks, not large ones, to cut new loans. The results of our interaction models are presented in Columns ( 2), ( 4), ( 6), and (8).

For unexpected deposit inflows, we continue to find in Column (4) that small banks that are more exposed to funding liquidity risk have a lower growth of net new loans compared to less exposed small banks. For unexpected deposit outflows, we continue to observe that small banks that are less exposed to funding liquidity risk cut lending to a lesser extent than more exposed small banks. However, the coefficient of the interaction term for deposit outflows (-0.0117) is smaller in magnitude (1/10) of the coefficient of deposit inflows (-0.124) for small banks. Thus, it is mainly in the case of deposit inflows that we find that small banks more exposed to funding liquidity risk have a lower growth of net new loans.

Overall, our findings suggest that unexpected deposit inflows (outflows) lead only small U.S. commercial banks to increase (decrease) their net new loan production. This result is consistent with empirical studies documenting the positive effect of deposits on bank lending.

It is also in line with the theoretical prediction of [START_REF] Acharya | The seeds of a crisis: a theory of bank liquidity and risk taking over the business cycle[END_REF] that indicates an increase in loan production following an inflow of deposits. However, our results show such a behavior holds only for small banks.

Moreover, we show that small banks appear to be cautious as they jointly manage their deposits and off-balance-sheet funding liquidity risk exposure. Their willingness to make new loans and to offer loan commitments when they benefit from positive deposit shocks is tempered by the fear of withdrawal risk. Nevertheless, when they are less exposed to offbalance-sheet funding liquidity risk, their confidence is boosted when they experience unexpected deposit growth which leads them to increase their lending production.

As to large banks, unexpected changes in their deposits do not significantly influence their lending production regardless of the degree of their exposure to off-balance-sheet funding liquidity risk. This is probably because, conversely to small ones, they have easier access to alternative funds to finance their lending.

[insert table 2 &3] 4. Further issues:

Crisis period:

Banks' lending behavior can be different during crisis periods. We therefore conduct our investigation by considering the GFC. We consider the following specification:

𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡 =  𝑖 +  𝑡 + 𝜑 1 𝛥𝑙𝑜𝑎𝑛 𝑖,𝑡-1 + 𝜑 2 𝑈𝐷𝐹 𝑖,𝑡-1 + 𝜑 3 𝑈𝐷𝐹 𝑖,𝑡-1 * 𝐺𝐹𝐶 𝑡 + 𝜑 4 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 + 𝜑 5 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 * 𝐺𝐹𝐶 𝑡 + 𝜑 6 𝑈𝐷𝐹 𝑖,𝑡-1 * 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 + 𝜑 7 𝑈𝐷𝐹 𝑖,𝑡-1 * 𝑂𝐵𝐹𝐿𝑅 𝑖,𝑡-1 * 𝐺𝐹𝐶 𝑡 + 𝜑𝑍 𝑖,𝑡-1 + 𝜀 𝑖,𝑡 , (4) 
where 𝐺𝐹𝐶 𝑡 is a dummy variable equal to 1 during the 2007Q3-2009Q2 period. Estimation results are presented in Table 4. Columns 1 and 2 present the results of Equation 4 for large and small banks. For robustness, in Columns 3-6 (Table 4), instead of interaction terms, we present findings of Equations 1 and 3 for GFC periods and non-GFC periods separately for large and small banks. The Chow tests presented at the bottom of Table 4 are significant at the 1% level, revealing the significant differences between large and small bank groups during GFC and non-GFC periods.

Our findings also hold during the GFC. During that period, unexpected changes in deposits did not influence large banks in their lending decisions and the impact of such changes did not depend on large banks' exposure to off-balance-sheet funding liquidity risk. However, for small banks, the results show that during the GFC, unexpected changes in their deposits positively impacted their lending production and this impact was negatively related to their offbalance-sheet liquidity risk exposure.

More important, we find 𝜑 7 in Column 2 to be smaller than 𝜑 6 , which indicates that the negative relationship was stronger during the GFC. Similarly, the coefficient of the interaction term (UDF*OBFLR) is smaller in Column 5 (for small banks in GFC periods) compared to the coefficient in Column 6 (for small banks in non-GFC periods). This is probably because loan commitments are callable at the borrower's option and the borrower will mostly exercise the option when markets are less likely to meet its needs. During the GFC, markets could not easily provide funds to bank borrowers. Thus, the demand for funds at banks was more important, which made them more reluctant to generate loans even when they experienced positive deposit shocks. In addition, as shown by our data (see Table 1B), small banks were more exposed to off-balance-sheet funding liquidity risk during the GFC than during normal times.

[insert table 4] 4.2. Does a bank's on-balance-sheet liquidity level matter?

In this sub-section, we conduct our investigation by considering banks' on-balance-sheet liquidity level. Indeed, when banks experience an unexpected outflow (inflow) of deposits, less liquid banks might be more (less) willing to cut (increase) their loans than are their peers that hold more liquid assets. The latter might also consider less, in their loan production, their exposure to funding liquidity risk that stems from off-balance-sheet commitments than do less liquid banks.

Therefore, we split our sample to isolate less liquid banks from more liquid banks. Specifically, we proxy on-balance-sheet liquidity by the ratio of total liquid assets to total assets, and we assume that banks that are above the 75 th percentile of this ratio, are relatively more liquid banks. 9

Table 5 presents the results of our estimations. Columns (1)-(4) present the findings for the subsamples of less liquid and liquid banks. The Chow F-tests presented at the bottom of Table 5 are significant at the 1% level, suggesting that there are significant differences between less liquid and liquid banks in the large and small bank groups. For large banks these results are globally like our main results. With respect to small banks,  2 is positive and significant at 1% in all estimations. Regardless of the level of total liquid assets to total assets ratio, small banks that are less exposed to off-balance-sheet funding liquidity risk increase (decrease) their lending production after experiencing an unexpected inflow (outflow) of deposits.

Most interestingly,  4 is negative and significant at 1% for less liquid small banks and nonsignificant for more liquid ones. Such a result indicates that while less liquid small banks take into account their exposure to off-balance-sheet funding liquidity risk in their decisions to 9 As a robustness check, we consider an alternative dividing point, the median (50 th percentile) of the ratio of total liquid assets to total assets. Our results continue to hold under this alternative specification and available upon request.

produce net new loans or to reduce existing loan levels when they experience an unexpected flow of deposits, more liquid banks do not. For such banks, the effect of unexpected flow of deposits is not sensitive to their exposure to off-balance-sheet funding liquidity risk. This is because, contrary to less liquid banks, they have enough liquidity to satisfy liquidity demand.

In Columns ( 5) and ( 6), for robustness, we use the liquid to total assets ratio (LTA) as a continuous variable and use interaction coefficients instead of subsamples. Specifically, we interact LTA with unexpected flow of deposits and off-balance -sheet funding liquidity risk for large and small banks. Our results are consistent. For large banks, regardless of the level of total liquid assets to total assets ratio or off-balance-sheet funding liquidity risk, unexpected inflow (outflow) of deposits do not significantly affect their lending. Meanwhile, for small banks, the negative and significant coefficient of UDF*OBFLR confirms that less liquid small banks consider their exposure to off-balance-sheet funding liquidity risk in their decisions to produce net new loans or to reduce their existing loan levels when they experience an unexpected flow of deposits, but more liquid banks do not.

All in all, small banks that hold fewer liquid assets and that are more exposed to off-balancesheet liquidity risk originate fewer net new loans and reduce existing loan levels more readily than do more liquid and less exposed peers.

[insert table 5]

Robustness tests:

We perform several tests to check whether our results are robust: First, we consider alternative criteria to define small banks. In our paper, following the literature [START_REF] Cornett | Liquidity risk management and credit supply in the financial crisis[END_REF]Distinguin et al., 2013; among others), we consider a bank as small if its total assets are below US$1 billion. In robustness checks, following FDIC (2009), we consider small banks as banks that have total assets lower than US$500 million. Moreover, following FDIC (2012), we consider small banks as banks with total assets below US$1 billion and that also have a ratio of total loans to total assets that exceeds 33% and a ratio of total core deposits to total assets that exceed 50%. Our findings are consistent for these alternative small bank definitions and are presented in Table A.2 in the Appendix.

Second, instead of creating indicator variables for large and small banks, we also use bank size as a continuous variable. Our findings are consistent, and the findings are tabulated in Table A.3 in the Appendix. Column 2 shows that the coefficient of UDF is significant and positive at 1%, showing that unexpected deposit inflows (outflows) lead banks with smaller size banks to extend (cut) new loans. Meanwhile, the coefficient of UDF*SIZE is negative and significant at 1%, showing that the positive (negative) impact of unexpected deposit inflows (outflows) on loan extensions is mitigated for banks with larger size. In Column 3, we observe the positive and significant coefficient for UDF*OBFLR*SIZE at 1% level. Hence, we continue to observe that in the presence of unexpected deposit inflows (outflows), banks with smaller size that are not exposed to off-balance-sheet funding liquidity risk are able to increase (decrease) their new loan production more.

We use fixed effect estimators because the time dimension in our investigation is large. As discussed above, it is argued that the presence of the lagged dependent variable may lead to inconsistent coefficients if General Method of Moment (GMM) estimation procedures are not used. Thus, to check the robustness of our results, we drop the lagged dependent variable and estimate our equations. We find similar results (see Table A.4 in the Appendix).

Next, we use alternative methodologies to compute the unexpected flow of deposits. We adapt the method used by [START_REF] Soedarmono | Abnormal loan growth, credit information sharing and systemic risk in Asian banks[END_REF] and [START_REF] Foos | Loan growth and riskiness of banks[END_REF] to compute abnormal loan growth. 10 First, we compare the deposit growth at each bank level to the aggregate deposit growth by taking bank size into consideration. Thus, for small (large) banks, the unexpected flow of deposits is the difference between the deposit growth rates of the small (large) bank i and the aggregate deposit growth rates of small (large) banks. Second, we instead use the difference between each bank's deposit growth rates and the median deposit growth rates for each quarter. Using these alternative methodologies, our main results remain unchanged (see Table A.5 in the Appendix).

We also use core deposits as an alternative variable to total deposits. Banks' core deposits are the most stable deposits and constitute the most stable source of funds for loans. Hence, banks that hold a large portion of core deposits 11 may have more incentives to lend. Our estimations with this type of deposits give similar results with our baseline models (see Table A.6 in the Appendix).

We use the growth rate of the sum of total net loans and unused commitments as the dependent variable for the main results in this paper. As an alternative dependent variable, 10 In their studies, they estimate abnormal loan growth by computing the difference between bank i's loan growth and the aggregate loan growth in the banking system. They also make the difference between an individual bank's loan growth and the median loan growth of banks from the same country and year. 11 Core deposits are defined in SNL as deposits in domestic offices excluding time deposits over $250,000 and brokered deposits of $250,000 or less. Prior to the reporting period March 31, 2010, core deposits were defined as deposits in domestic offices excluding time deposits of $100,000 or more and brokered deposits under $100,000. instead of growth rate, we also measure new loan extension by scaling the change in loans by lagged total assets. Our findings are consistent using this alternative definition of dependent variable, and they are available upon request.

In addition, we limit our sample to banks that are strongly focused on intermediation activities that we name "traditional banks". These banks are heavily focused on deposits and loans. Following the literature [START_REF] Buchak | Fintech, regulatory arbitrage, and the rise of shadow banks[END_REF], we select banks with a ratio of total deposits to total assets and a ratio of total loans to total assets that are both above 30%.12 For this restricted sample of "traditional banks", our findings remain unchanged (see Table A.7 in the Appendix).

We capture the unexpected flow of deposits in our main results by including time fixed effects in equation ( 1) to account for macroeconomic effects. As a robustness check, we replace the time dummy variables with macroeconomic factors that explain the flow of deposits: the TED spread, and the percentage change in the consumer price index (CPI). In our baseline model, we also analyze the conditional impact of an unexpected flow of deposits on loan production by using time fixed effects. We replace the time dummy variables with the growth rate of real GDP per capita. GDP allows us to control for loan demand effects [START_REF] De Haas | Taming the herd? Foreign banks, the Vienna Initiative and crisis transmission[END_REF][START_REF] Carlson | Capital ratios and bank lending: A matched bank approach[END_REF]. Using these macroeconomic variables, our results remain unchanged (see Table A.8 in the Appendix).

In this study, because mergers and acquisitions can disturb our analysis, we control for their effect by including a dummy variable. To check whether our results are robust, we exclude bank-quarter observations with quarterly growth of total assets higher than 10%. We find similar results (see Table A.9 in the Appendix).

Finally, using the sub-sample of small banks, we compute the effect of an unexpected flow of deposits on lending at different levels of the exposure to off-balance-sheet funding liquidity risk. The results are presented in Table A.10 in the Appendix, and they are in line with our findings: The coefficient of the unexpected flow of deposits decreases gradually as the exposure to off-balance-sheet funding liquidity risk increases.

Conclusion

Using U.S. commercial bank data, we investigate whether the effect of an unexpected flow of deposits on net new loan origination depends on the degree of banks' off-balance-sheet funding liquidity risk exposure. We account for bank size, the global financial crisis of 2007-2009 (GFC) (GFC), and bank liquidity on the asset side of the balance sheet.

The results show that large banks are not sensitive to deposit shocks regardless of their on-or off-balance-sheet liquidity position. However, small banks are sensitive to such shocks:

Unexpected deposit flows are positively associated with net lending. The effect on net lending is further negatively associated with their exposure to off-balance-sheet funding liquidity risk, and the relationship is even stronger during the GFC. Such a relationship is mostly relevant for small banks that hold relatively fewer liquid assets on their balance sheet. Such banks take into account their exposure to liquidity demand when producing net new loans in the presence of an unexpected increase in deposits. Our results have policy implications and indicate that unexpected deposit inflows due, for example, to the failure of other banks or market disruptions may not be as easily lent again to borrowers. Table 1A: 

Tables

Table A.2: Alternative definitions of small US banks

This table displays the conditional impact of unexpected deposit flows on banks' net new loan origination using our baseline models with alternative definitions of small US banks. Variable definitions can be found in Table 1. In Columns (1)-( 4) "small" corresponds to banks with total assets lower or equal to $500 million and "large" corresponds to banks with total assets higher than $500 million. In Columns ( 5)-( 8) "small" corresponds to banks with total assets below US$1 billion and that also have a ratio of total loans to total assets that exceeds 33% and a ratio of total core deposits to total assets that 50% and "large" corresponds to the rest of banks in the sample. This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination using a sample without bank-quarter observations with quarterly asset growth higher than 10%. Variable definitions can be found in Table 1. "large" corresponds to banks with total assets higher than $1 billion and "small" corresponds to banks with total assets lower or equal to $1 billion. 

Definition of variables and general descriptive statistics (before winsorizing)

  

		Table 1A (continued)			
	Variable definitions Variable definitions	Obs Obs	Mean Std. Dev. Min Mean Std. Dev. Min	Max Max
	Δloan NPL	Quarterly growth rate of the sum of net loans and unused commitments Non-performing loans over total loans	601,098 0.0256 0.0706 -0.1223 0.2794 598,014 0.0133 0.0192 0.0000 0.0928
	Δdep CIBD	Changes in total deposits scaled by lagged total assets Cost of interest-bearing deposits	601,097 0.0164 0.0486 -0.0747 0.1988 596,481 0.0361 0.0172 0.0036 0.0708
	Δcoredep Changes in core deposits scaled by lagged total assets A dummy variable for the presence of mergers and acquisitions. It is equal to one if the asset growth rate is 596,590 0.0140 0.0445 -0.0726 0.1770 M&A higher than 10% during the quarter and zero otherwise 601,098 0.0638 0.2444 0.0000 1.0000
	UDF L REL	Unexpected deposit flows for large banks: residual from equation (1). Real estate exposure defined as the share of loans secured by real estate in loan portfolio.	29,278 0.0000 0.0453 -0.1725 0.2197 598,845 0.5851 0.2053 0.0872 0.9459
	UDF S ROE	Unexpected deposit flows for small banks: residual from equation (1). Return on equity.	553,937 0.0000 0.0426 -0.2544 0.2996 598,248 0.1014 0.0975 -0.2638 0.3059
	UDF DL INF	Unexpected deposit flows for large banks: the difference between large bank i's deposit growth rate and the growth rate of the aggregate deposits of all large banks. Percentage change in consumer price index	29,147 0.0040 0.0667 -0.1435 0.2793 601,098 1.0992 0.8790 -5.0123 3.3233
	rgdpc	The growth rate of GDP per capita	601,098 0.0036 0.0061 -0.0234 0.0164
	UDF 570,752 0.0189 0.0599 -0.1096 0.2861 TED spread The difference between the three-month LIBOR and the three-month T-bill interest rates 601,098 0.0053 0.0032 0.0015 0.0245
	UDF med	Unexpected deposit flows, the difference between a bank's deposit growth rate and the median of deposit growth rate among all banks for each quarter.	601,048 0.0085 0.0599 -0.1341 0.2745
		Unexpected core deposit flows for large banks: residual from equation (1).			
	UDF corL	Core deposits are defined as deposits in domestic offices excluding time deposits over $250,000 and brokered deposits of $250,000 or less. Prior to March 31, 2010, they were defined as deposits in domestic offices excluding time deposits of $100,000 or more and brokered deposits under $100,000.	28,916 0.0000 0.0398 -0.1651 0.2204
	UDF corS Unexpected core deposit flows for small banks: residual from equation (1)	552,324 0.0000 0.0392 -0.2323 0.2305
	OBFLR The exposure to off-balance-sheet funding liquidity risk	601,098 0.1208 0.1688 0.0000	0.7908
	size	Total assets (billion USD)	601,098 973	23,600	0.113 2,100,000
	leverage Equity to total assets ratio	599,279 0.1030 0.0367 0.0555	0.2704
		(continued)			

DS

Unexpected deposit flows for small banks, the difference between small bank i's deposit growth rate and the growth rate of the aggregate deposit of all small banks.

Table 1B : T-test of the difference of means Types of banks variables Normal time Crisis time p-value

 1B 

		Δloan	2.60%	1.97%	0.00
	Small banks	UDF S	0%	0%	1.00
		OBFLR	11.97%	14.62%	0.00
		Δloan	2.56%	1.97%	0.00
	Large banks	UDF L	0%	0%	1.00
		OBFLR	11.30%	10.01%	0.00

Table 2 : Effect of unexpected deposit flows on banks' net new loan origination

 2 This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		(1)	(2)	(3)	(4)	(5)	(6)
			large			small	
	Dependent variable	Δdep	Δloan	Δloan	Δdep	Δloan	Δloan
	UDF ( 2 , 𝛼 2 )		0.020	0.010		0.091 ***	0.107 ***
			(0.02)	(0.02)		(0.00)	(0.00)
	OBFLR ( 3 , 𝛼 3 )	0.022 *	-0.079 ***	-0.078 ***	0.013 ***	-0.127 ***	-0.128 ***
		(0.01)	(0.02)	(0.02)	(0.00)	(0.00)	(0.00)
	UDF*OBFLR ( 4 )			0.079			-0.119 ***
				(0.06)			(0.02)
	SIZE	-0.029 ***	-0.022 ***	-0.022 ***	-0.021 ***	-0.026 ***	-0.026 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)
	LEVERAGE	0.068 **	-0.002	-0.001	0.331 ***	0.275 ***	0.276 ***
		(0.03)	(0.04)	(0.04)	(0.01)	(0.01)	(0.01)
	NPL	-0.280 ***	-0.574 ***	-0.573 ***	-0.285 ***	-0.509 ***	-0.509 ***
		(0.04)	(0.06)	(0.06)	(0.01)	(0.01)	(0.01)
	CIBD	0.065			0.881 ***		
		(0.09)			(0.03)		
	ROE	0.026 ***	0.040 ***	0.040 ***	0.012 ***	-0.002	-0.002
		(0.01)	(0.01)	(0.01)	(0.00)	(0.00)	(0.00)
	REL	-0.015 **	0.005	0.005	-0.004 **	0.009 ***	0.009 ***
		(0.01)	(0.01)	(0.01)	(0.00)	(0.00)	(0.00)
	M&A	-0.003	-0.000	-0.000	0.003 ***	0.015 ***	0.015 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)
	Lag dependent variable		0.026 *	0.027 *		0.001	0.000
			(0.01)	(0.02)		(0.00)	(0.00)
	Time fixed effect	yes	yes	yes	yes	yes	yes
	Banks fixed effect	yes	yes	yes	yes	yes	yes
	constant	0.617 ***	0.503 ***	0.505 ***	0.294 ***	0.463 ***	0.464 ***
		(0.05)	(0.05)	(0.05)	(0.01)	(0.02)	(0.02)
	r2	0.165	0.175	0.175	0.205	0.155	0.155
	N	29278	27965	27965	553937	540248	540248
	Chow test F statistic	154.51***	110.50***	101.48***			

Table 3 : Effect of unexpected deposit inflows vs. unexpected deposit outflows

 3 This table highlights the conditional impact of unexpected deposit inflows vs. outflows on banks' net new loan origination. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

			Deposit inflow (UDF>0)			Deposit outflow (UDF<0)	
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)
		large	large	small	small	large	large	small	small
	Dependent variable	Δloan	Δloan	Δloan	Δloan	Δloan	Δloan	Δloan	Δloan
	UDF ( 2 , 𝛼 2 )	-0.0393	-0.0463	0.0684 ***	0.0833 ***	0.0391	0.0207	0.0724 ***	0.0741 ***
		(0.03)	(0.03)	(0.01)	(0.01)	(0.03)	(0.04)	(0.01)	(0.01)
	OBFLR ( 3 , 𝛼 3 )	-0.0721 ***	-0.0744 ***	-0.134 ***	-0.130 ***	-0.0832 ***	-0.0780 ***	-0.127 ***	-0.128 ***
		(0.03)	(0.03)	(0.01)	(0.01)	(0.02)	(0.02)	(0.01)	(0.01)
	UDF*OBFLR ( 4 )		0.0536		-0.124 ***		0.138		-0.0117**
			(0.11)		(0.04)		(0.17)		(0.05)
	SIZE	-0.0224 ***	-0.0224 ***	-0.0304 ***	-0.0305 ***	-0.0256 ***	-0.0257 ***	-0.0245 ***	-0.0245 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)
	LEVERAGE	0.0382	0.0378	0.346 ***	0.346 ***	-0.0193	-0.0181	0.221 ***	0.221 ***
		(0.05)	(0.05)	(0.01)	(0.01)	(0.04)	(0.04)	(0.01)	(0.01)
	NPL	-0.513 ***	-0.512 ***	-0.499 ***	-0.500 ***	-0.653 ***	-0.653 ***	-0.491 ***	-0.491 ***
		(0.07)	(0.07)	(0.01)	(0.01)	(0.07)	(0.07)	(0.01)	(0.01)
	ROE	0.0441 ***	0.0442 ***	-0.0162 ***	-0.0162 ***	0.0363 ***	0.0364 ***	0.0146 ***	0.0146 ***
		(0.01)	(0.01)	(0.00)	(0.00)	(0.01)	(0.01)	(0.00)	(0.00)
	REL	0.00332	0.00331	0.00961 ***	0.00956 ***	0.00671	0.00637	0.00710 ***	0.00710 ***
		(0.01)	(0.01)	(0.00)	(0.00)	(0.01)	(0.01)	(0.00)	(0.00)
	M&A	0.00180	0.00183	0.0114 ***	0.0114 ***	0.00533	0.00533	0.0222 ***	0.0222 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.01)	(0.01)	(0.00)	(0.00)
	Lag dependent variable	0.0296	0.0302	0.00463	0.00397	0.0199	0.0202	-0.0157 ***	-0.0157 ***
		(0.02)	(0.02)	(0.00)	(0.00)	(0.02)	(0.02)	(0.00)	(0.00)
	Time fixed effect	yes	yes	yes	yes	yes	yes	yes	yes
	Banks fixed effect	yes	yes	yes	yes	yes	yes	yes	yes
	constant	0.515 ***	0.515 ***	0.547 ***	0.546 ***	0.578 ***	0.579 ***	0.441 ***	0.441 ***
		(0.07)	(0.07)	(0.02)	(0.02)	(0.06)	(0.06)	(0.02)	(0.02)
	r2	0.241	0.242	0.226	0.226	0.196	0.197	0.158	0.158
	N	11809	11809	249945	249945	16156	16156	290301	290301
	Chow test F statistic	110.50***	101.48***			110.50***	101.48***		

Table 4 : GFC and effect of unexpected deposit flows on banks' net new loan origination

 4 This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination considering the global financial crisis (GFC Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		(1)	(2)	(3)	(4)	(5)	(6)
		large	small	large	large	small	small
				GFC periods	Non-GFC periods	GFC periods	Non-GFC periods
	Dependent variable	Δloan	Δloan	Δloan	Δloan	Δloan	Δloan
	UDF ( 𝜑 2 )	0.00831	0.105 ***	0.0434	0.0109	0.0588 ***	0.105 ***
		(0.02)	(0.00)	(0.05)	(0.02)	(0.01)	(0.00)
	UDF* GFC (𝜑 3 )	0.0267	0.140 ***				
		(0.04)	(0.01)				
	OBFLR ( 𝜑 4 )	-0.0730 ***	-0.123 ***	-0.0995	-0.0781 ***	-0.593 ***	-0.122 ***
		(0.02)	(0.00)	(0.07)	(0.02)	(0.03)	(0.00)
	OBFLR * GFC (𝜑 5 )	-0.117 ***	-0.160 ***				
		(0.02)	(0.01)				
	UDF*OBFLR (𝜑 6 )	0.0977	-0.109 ***	-0.0247	0.0932	-0.108 ***	-0.102 *
		(0.07)	(0.02)	(0.13)	(0.07)	(0.05)	(0.02)
	UDF*OBFLR* GFC (𝜑 7 )	-0.0519	-0.220 ***				
		(0.13)	(0.05)				
	Control variables	yes	yes	yes	yes	yes	yes
	Time fixed effect	yes	yes	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes	yes	yes
	constant	0.507 ***	0.462 ***	2.951 ***	0.491 ***	2.464 ***	0.451 ***
		(0.05)	(0.02)	(0.54)	(0.05)	(0.18)	(0.02)
	r2	0.176	0.155	0.393	0.179	0.414	0.152
	N	27965	540248	2459	25506	33448	506800
	Chow test F statistic	12.18***		5.76***		127.83***	

Table 5 : Effect of unexpected deposit flows on banks' net new loan origination according to a bank' liquidity level

 5 This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination according to their liquidity level. Variable definitions can be found in Table1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		(1)	(2)	(3)	(4)	(5)	(6)
		large	large	small	small	large	small
		Less liquid	liquid	Less liquid	liquid		
	Dependent variable	Δloan	Δloan	Δloan	Δloan	Δloan	Δloan
	UDF ( 2 )	0.00211	0.00399	0.0988 ***	0.0502 ***	0.0291	0.137 ***
		(0.02)	(0.04)	(0.00)	(0.01)	(0.02)	(0.01)
	OBFLR ( 3 )	-0.0770 ***	-0.0796 **	-0.125 ***	-0.186 ***	-0.105 ***	-0.130 ***
		(0.02)	(0.04)	(0.00)	(0.01)	(0.02)	(0.01)
	UDF*OBFLR ( 4 )	0.0918	0.0120	-0.0991 ***	-0.0750	0.0148	-0.133 ***
		(0.07)	(0.12)	(0.02)	(0.04)	(0.10)	(0.04)
	LTA					-0.0875 ***	-0.0757 ***
						(0.01)	(0.00)
	UDF*LTA					-0.0415	-0.0692 **
						(0.10)	(0.03)
	OBFLR*LTA					0.0239	-0.00535
						(0.05)	(0.01)
	UDF*OBFLR*LTA					0.268	0.0260
						(0.42)	(0.12)
	Control variables	yes	yes	yes	yes	yes	yes
	Time fixed effect	yes	yes	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes	yes	yes
	constant	0.590 ***	0.371 ***	0.500 ***	0.508 ***	0.555 ***	0.533 ***
		(0.06)	(0.11)	(0.02)	(0.05)	(0.05)	(0.01)
	r2	0.203	0.215	0.175	0.199	0.183	0.162
	N	21019	6943	407691	132551	27962	540241

Table A .1: Correlation matrix

 A 

								Table A.1 (continued)		
		Δloan			Δdep	Δcoredep leverage	UDF L NPL	UDF S REL	UDF med ROE CIBD	UDF DL rgdpc	UDF DS INF	UDF corL TED spread UDF corS	OBFLR	size
	Δloan	1	leverage	1							
	Δdep	0.2993	NPL	1	-0.0734	1						
	Δcoredep	0.2278	0.8491 REL	1 -0.0824	0.0795	1					
	UDF L	0.4348	0.9135 ROE	0.709 -0.1882	1 -0.3121	-0.079	1				
	UDF S	0.1731	0.8918 CIBD	0.7553 -0.1349	0 -0.0949	1 -0.2933	0.0669		1		
	UDF med	0.4256	0.9105 rgdpc	0.6658 0.0103	0.8827 -0.093	0 -0.0191	0.1128	1	-0.1412	1
	UDF DL	0.3027	INF	0.9753	0.8282 -0.0077	0 -0.0166	0.8845 -0.0109	0.021	0	0.1024	1	0.0778	1
	UDF DS	0.3171	0.9723 TED spread	0.8168 0	0.8895 -0.058	0.8919 -0.0509	0.9776 -0.0566 0.3976 0.9912 -0.3599	1 -0.1316	1
	UDF corL	0.3934		0.7076	0.9152	0.7744	0	0.6484			0	0.6692	1
	UDF corS	0.1306		0.7544	0.8929	0	0.8458		0			0.7453	0.7514	0	1
	OBFLR	0.0992		0.0254	0.0148	-0.0156	-0.019	0.0148		0.0345	0.0315	-0.0128	-0.0161	1
	size	-0.034		0.0069	0.0055	0.057	0.045	0.0543		0.0108	0.0163	0.0501	0.0389	-0.1221	1
	leverage	0.088		0.0385	0.0213	-0.0435	-0.1034	-0.0173		0.0765	0.0668	-0.0232	-0.0879	0.0936	-0.1563
	NPL	-0.1734			-0.13	-0.0744	-0.0002	-0.0117	-0.0814	-0.1224	-0.1146	-0.0007	-0.007	-0.0356	0.0721
	REL	-0.0208		0.0318	0.0346	0.0091	0.0039	-0.0445		0.0338	0.0266	0.01	0.0052	-0.0616	0.2708
	ROE	0.022	-0.0487	-0.0669	0.0226	0.015	0.0708	-0.0613	-0.0507	0.0171	0.0078	-0.0421	0.0905
	CIBD	0.0634		0.0674	0.0513	0.0433	0.015	0.0376		0.0293	0.0413	0.0457	0.0119	-0.0589	-0.254
	rgdpc	0.0563	-0.0239	-0.0191	0	0	-0.0254		0.0285	-0.0049	0	0	0.0086	-0.018
	INF	0.0154	-0.0071	-0.018	0	0	-0.0369	-0.0139	0.0037	0	0	0.0029	-0.0128
	TED spread	0.0191		0.0614	0.0194	0	0	-0.0125		0.0345	0.0217	0	0	0.0035	-0.0385
								(continued)			

  Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)
		large		small		large		small	
	Dependent variable	Δdep	Δloan	Δdep	Δloan	Δdep	Δloan	Δdep	Δloan
	UDF ( 2 , 𝛼 2 )		0.0276 *		0.109 ***		0.0100		0.102 ***
			(0.01)		(0.00)		(0.02)		(0.00)
	OBFLR ( 3 , 𝛼 3 )	0.0194 **	-0.0904 ***	0.0134 ***	-0.132 ***	0.0222 *	-0.0779 ***	0.0122 ***	-0.129 ***
		(0.01)	(0.01)	(0.00)	(0.00)	(0.01)	(0.02)	(0.00)	(0.00)
	UDF*OBFLR ( 4 )		-0.00477		-0.126 ***		0.0789		-0.117 ***
			(0.05)		(0.02)		(0.06)		(0.02)
	SIZE	-0.0260 ***	-0.0219 ***	-0.0228 ***	-0.0277 ***	-0.0285 ***	-0.0220 ***	-0.0224 ***	-0.0268 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)
	LEVERAGE	0.0851 ***	-0.00429	0.335 ***	0.281 ***	0.0677 **	-0.000734	0.343 ***	0.252 ***
		(0.02)	(0.03)	(0.01)	(0.01)	(0.03)	(0.04)	(0.01)	(0.01)
	NPL	-0.294 ***	-0.563 ***	-0.282 ***	-0.503 ***	-0.280 ***	-0.573 ***	-0.282 ***	-0.500 ***
		(0.03)	(0.04)	(0.01)	(0.01)	(0.04)	(0.06)	(0.01)	(0.01)
	CIBD	0.0676		0.933 ***		0.0655		0.963 ***	
		(0.07)		(0.03)		(0.09)		(0.03)	
	ROE	0.0285 ***	0.0380 ***	0.0123 ***	-0.00234	0.0265 ***	0.0397 ***	0.0143 ***	0.00245
		(0.00)	(0.01)	(0.00)	(0.00)	(0.01)	(0.01)	(0.00)	(0.00)
	REL	-0.0178 ***	-0.00230	-0.00280 *	0.0107 ***	-0.0151 **	0.00451	-0.00471 ***	0.00793 ***
		(0.01)	(0.01)	(0.00)	(0.00)	(0.01)	(0.01)	(0.00)	(0.00)
	M&A	-0.00398 ***	0.000444	0.00257 ***	0.0150 ***	-0.00290	-0.000149	-0.0000192	0.0123 ***
		(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)	(0.00)
	Lag dependent variable		0.0294 ***		-0.00193		0.0273 *		-0.00426
			(0.01)		(0.00)		(0.02)		(0.00)
	Time fixed effect	yes	yes	yes	yes	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes	yes	yes	yes	yes
	constant	0.546 ***	0.488 ***	0.321 ***	0.493 ***	0.617 ***	0.505 ***	0.315 ***	0.483 ***
		(0.04)	(0.04)	(0.01)	(0.02)	(0.05)	(0.05)	(0.01)	(0.01)
	r2	0.160	0.186	0.212	0.157	0.165	0.175	0.200	0.154
	N	55827	53376	527388	513779	29278	27965	496511	478438

Table A .3: Using bank size as a continuous variable

 A This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination using our baseline models with bank size as a continuous variable. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		(1)	(2)	(3)
	Dependent variable	Δdep	Δloan	Δloan
	UDF		0.295 ***	0.431 ***
			(0.05)	(0.06)
	UDF*SIZE		-0.0113 ***	-0.0178 ***
			(0.00)	(0.00)
	SIZE	-0.0174 ***	-0.0217 ***	-0.0249 ***
		(0.00)	(0.00)	(0.00)
	OBFLR	0.0163 ***	-0.119 ***	-0.496 ***
		(0.00)	(0.00)	(0.04)
	UDF*OBFLR			-0.908 ***
				(0.24)
	OBFLR*SIZE			0.0208 ***
				(0.00)
	UDF*OBFLR*SIZE			0.0427 ***
				(0.01)
	Control variables	yes	yes	yes
	Time fixed effect	yes	yes	yes
	Bank fixed effect	yes	yes	yes
	constant	0.247 ***	0.398 ***	0.454 ***
		(0.01)	(0.02)	(0.02)
	r2	0.195	0.150	0.152
	N	583215	569299	569299

Table A .4: Baseline models without lagged dependent variable

 A This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination using our baseline models without the lagged dependent variable. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

	Dependent variable	Δloan	
		Large	Small
	UDF ( 2 )	0.0216	0.107 ***
		(0.02)	(0.00)
	OBFLR ( 3 )	-0.0754 ***	-0.128 ***
		(0.02)	(0.00)
	UDF*OBFLR ( 4 )	0.0654	-0.119 ***
		(0.06)	(0.02)
	Control variables	yes	yes
	Time fixed effect	yes	yes
	Bank fixed effect	yes	yes
	constant	0.507 ***	0.464 ***
		(0.05)	(0.02)
	r2	0.175	0.155
	N	27965	540248

Table A .5: Alternative methodologies of unexpected deposit flows' computation

 A This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination using two alternative methodologies of unexpected deposit flows' computation. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

	Dependent variable		Δloan		
		(1)	(2)	(3)	(4)
		large	small	large	small
	UDF ( 2 )	0.0259 **	0.105 ***	0.0205 *	0.106 ***
		(0.01)	(0.00)	(0.01)	(0.00)
	OBFLR ( 3 )	-0.0823 ***	-0.127 ***	-0.0728 ***	-0.128 ***
		(0.02)	(0.00)	(0.02)	(0.00)
	UDF*OBFLR ( 4 )	-0.0128	-0.0965 ***	0.00283	-0.108 ***
		(0.03)	(0.02)	(0.03)	(0.02)
	Control variables	yes	yes	yes	yes
	Time fixed effect	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes
	constant	0.470 ***	0.453 ***	0.751 ***	0.453 ***
		(0.05)	(0.02)	(0.06)	(0.02)
	r2	0.174	0.168	0.191	0.168
	N	27817	553544	29393	553959

Table A .6: Unexpected flow of core deposits

 A This table highlights the conditional impact of unexpected core deposit flows on banks' net new loan origination. Variable definitions can be found in Table 1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		large		small	
	Dependent variable	Δcoredep	Δloan	Δcoredep	Δloan
	UDF cor ( 2 )		-0.00710		0.0750 ***
			(0.02)		(0.00)
	OBFLR ( 3 )	0.0155 *	-0.0766 ***	0.00762 ***	-0.129 ***
		(0.01)	(0.02)	(0.00)	(0.00)
	UDF cor *OBFLR ( 4 )		0.0556		-0.0967 ***
			(0.07)		(0.02)
	SIZE	-0.0202 ***	-0.0214 ***	-0.0177 ***	-0.0249 ***
		(0.00)	(0.00)	(0.00)	(0.00)
	LEVERAGE	0.00944	-0.00511	0.247 ***	0.259 ***
		(0.02)	(0.04)	(0.01)	(0.01)
	NPL	-0.143 ***	-0.565 ***	-0.191 ***	-0.507 ***
		(0.03)	(0.06)	(0.01)	(0.01)
	CIBD	0.269 ***		0.913 ***	
		(0.07)		(0.03)	
	ROE	0.0141 ***	0.0402 ***	0.00315 ***	-0.00157
		(0.00)	(0.01)	(0.00)	(0.00)
	REL	-0.0128 ***	0.00539	-0.00606 ***	0.00929 ***
		(0.00)	(0.01)	(0.00)	(0.00)
	M&A	-0.00476 ***	0.00156	-0.000691	0.0194 ***
		(0.00)	(0.00)	(0.00)	(0.00)
	Lag dependent variable		0.0281 *		0.00350
			(0.01)		(0.00)
	Time fixed effect	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes
	constant	0.426 ***	0.491 ***	0.243 ***	0.449 ***
		(0.04)	(0.05)	(0.01)	(0.02)
	r2	0.162	0.175	0.203	0.154
	N	28916	27617	552324	538692

Table A .7: "Traditional" banks

 A This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination of "traditional" banks. Those banks are the ones with total deposits to total assets ratio and total loans over total assets higher than 30%. Variable definitions can be found in Table1. Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

	Dependent variable	Δloan	
		large	small
	UDF ( 2 )	-0.0908 ***	-0.130 ***
		(0.02)	(0.00)
	OBFLR ( 3 )	0.111 *	-0.130 ***
		(0.06)	(0.02)
	UDF*OBFLR ( 4 )	0.0151	0.111 ***
		(0.02)	(0.00)
	Control variables	yes	yes
	Time fixed effect	yes	yes
	Bank fixed effect	yes	yes
	constant	0.522 ***	0.497 ***
		(0.05)	(0.01)
	r2	0.193	0.167
	N	26051	512487

Table A .8: Unexpected flow of deposits captured by using macroeconomic variables

 A This table highlights the conditional impact of unexpected deposit flows on banks' net new loan origination. Variable definitions can be found in Table1. Columns (1)-(4) are captured from equation (1) by using macroeconomic factors as TED spread and inflation (INF). In Columns (5) and (6), we use equation (3), and replace time dummy variables by the growth rate of GDP per capita (rgdpc). Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

				(0.02)			(0.00)	(0.02)	(0.00)
	Time fixed effect	no		no	no		no	no	no
	Bank fixed effect	yes		yes	yes		yes	yes	yes
	constant	0.452 ***		0.502 ***	0.173 ***		0.451 ***	0.341 ***	0.305 ***
		(0.04)		(0.05)	(0.01)		(0.02)	(0.03)	(0.01)
	r2	0.132	large	0.175	0.172	small	0.155	large 0.156	small 0.138
	Dependent variable N	Δdep 29278		Δloan 27965	Δdep 553937		Δloan 540248	Δloan 27965	Δloan 540248
	UDF ( 2 )			0.0139			0.103 ***	0.00625	0.103 ***
				(0.02)			(0.00)	(0.02)	(0.00)
	OBFLR ( 3 )	0.0323 **		-0.0777 ***	0.0282 ***		-0.127 ***	-0.0658 ***	-0.100 ***
		(0.01)		(0.02)	(0.00)		(0.00)	(0.02)	(0.00)
	UDF*OBFLR ( 4 )			0.0676			-0.0868 ***	0.0729	-0.112 ***
				(0.06)			(0.02)	(0.06)	(0.02)
	SIZE	-0.0200 ***		-0.0219 ***	-0.0113 ***		-0.0251 ***	-0.0146 ***	-0.0172 ***
		(0.00)		(0.00)	(0.00)		(0.00)	(0.00)	(0.00)
	LEVERAGE	0.116 ***		0.000217	0.374 ***		0.280 ***	0.0714 **	0.327 ***
		(0.03)		(0.04)	(0.01)		(0.01)	(0.04)	(0.01)
	NPL	-0.252 ***		-0.573 ***	-0.261 ***		-0.507 ***	-0.651 ***	-0.566 ***
		(0.03)		(0.06)	(0.01)		(0.01)	(0.04)	(0.01)
	CIBD	-0.221 ***			0.124 ***				
		(0.04)			(0.01)				
	ROE	0.0194 ***		0.0397 ***	0.00659 ***		-0.00194	0.0514 ***	0.00418 **
		(0.01)		(0.01)	(0.00)		(0.00)	(0.01)	(0.00)
	REL	-0.00787		0.00465	0.00734 ***		0.0102 ***	0.0116	0.0236 ***
		(0.01)		(0.01)	(0.00)		(0.00)	(0.01)	(0.00)
	M&A	-0.00370 **		-0.000386	0.00339 ***		0.0146 ***	-0.00196	0.0146 ***
		(0.00)		(0.00)	(0.00)		(0.00)	(0.00)	(0.00)
	TED spread	0.677 ***			0.107 ***				
		(0.12)			(0.03)				
	INF	0.000585 *			-0.000134 *				
		(0.00)			(0.00)				
	rgdpc							0.357 ***	0.316 ***
								(0.07)	(0.02)
	Lag dependent variable			0.0267 *			0.000235	0.0312 **	0.000931

Table A .9: Excluding mergers and acquisitions

 A 

  Standard errors are in parentheses. *indicate statistical significance at the 10% level. **indicate statistical significance at the 5% level. ***indicate statistical significance at the 1% level. Right-hand side variables are lagged one quarter.

		large		small	
	Dependent variable	Δdep	Δloan	Δdep	Δloan
	UDF ( 2 )		0.0685 ***		0.0707 ***
			(0.02)		(0.00)
	OBFLR ( 3 )		0.00829		-0.0705 ***
			(0.09)		(0.03)
	UDF*OBFLR ( 4 )	-0.00471 ***	-0.00598 ***	-0.00821 ***	-0.0144 ***
		(0.00)	(0.00)	(0.00)	(0.00)
	SIZE	0.0448 **	0.00937	0.137 ***	0.0676 ***
		(0.02)	(0.03)	(0.01)	(0.01)
	LEVERAGE	-0.227 ***	-0.524 ***	-0.187 ***	-0.429 ***
		(0.02)	(0.04)	(0.00)	(0.01)
	NPL	-0.0137		0.570 ***	
		(0.06)		(0.02)	
	CIBD	0.0228 ***	0.0403 ***	0.0241 ***	0.0193 ***
		(0.00)	(0.01)	(0.00)	(0.00)
	ROE	0.0171 **	-0.0904 ***	0.00521 ***	-0.120 ***
		(0.01)	(0.02)	(0.00)	(0.00)
	REL	-0.00314	0.00199	-0.00210 **	0.00721 ***
		(0.00)	(0.01)	(0.00)	(0.00)
	Lag dependent variable		0.0389 **		-0.0370 ***
			(0.02)		(0.00)
	Time fixed effect	yes	yes	yes	yes
	Bank fixed effect	yes	yes	yes	yes
	constant	0.110 ***	0.155 ***	0.102 ***	0.276 ***
		(0.02)	(0.04)	(0.01)	(0.01)
	r2	0.164	0.233	0.133	0.117
	N	26688	23707	520872	484782

For robustness, instead of growth rate, we also measure new loan extension by scaling the change in loans by lagged total assets. In this way, we obtain a scaling consistent with the scaling for unexpected deposits. Our baseline findings continue to hold with this alternative measure and available upon request.

As a robustness check, we perform our baseline estimations excluding mergers and acquisitions, i.e., exclude all observations with quarterly deposit growth that is greater than 10%. Our basic results continue to hold and presented in TableA.9 in the Appendix.

For robustness tests, we use as macroeconomic factors the TED spread, the percentage change in the consumer price index, and the growth rate of GDP per capita instead of time fixed effects. Our baseline results continue to hold and presented in TableA.8 in the Appendix.

We remove time dummy variables and include the growth rate of real GDP per capita in robustness checks to control for loan demand.

Note that 3.02% = 2.56%+(0.0426 * 0.107) *100

For robustness, we try alternative cut-off points. We replicate the findings when traditional banks are taken as banks with both total deposits to total assets and total loans to total assets ratios are simultaneously greater than their median values (50 th percentiles) and 75 th percentiles. Our findings are consistent and available upon request.
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Table A.10: Effect of unexpected deposit flows on small banks net new loan production at different levels of the exposure to off-balance-sheet funding liquidity risk

This table shows the marginal effects of unexpected deposit flows on small banks' net new loans. To compute these marginal effects, we regress the following equation: