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Capital Constraints, Asymmetric Information, and Internal Capital Markets in Banking: New Evidence

1.  Introduction

A growing literature investigates the role of internal capital markets in mitigating financial constraints faced by the subsidiaries of a conglomerate.  Much of this literature focuses on correlations between the investment and the cash flows of the different segments of the same conglomerate, as well as a comparison of those correlations with those of stand-alone firms in the same industries as the conglomerate subsidiaries.  However, the findings of such studies provide only indirect evidence in support of the operation of internal capital markets, as well as being subjected to widespread criticism.  In order to obtain direct evidence about the operation of internal capital markets, it is important to investigate the actual mechanism of capital allocation within a conglomerate.  
This study provides direct evidence that internal capital markets are operative by investigating the mechanism through which resources are transferred among subsidiaries of a banking organization.  Several features of the banking industry make it particularly interesting for studying the mechanisms through which internal capital markets operate.  First, since bank subsidiaries have individual bank charters, the individual subsidiaries are well defined.  Thus, the individual bank subsidiaries are not subject to the criticism that reported business segments may not correspond to well-defined divisions due to the discretion of nonfinancial conglomerates in defining and reporting their business segments.  Second, because we focus on the banking subsidiaries of banking organizations, we avoid the problems associated with relying on imperfectly measured Tobin’s Qs for the various industries represented by a conglomerate’s business segments.  Third, because balance sheet and income data are available for all banks, not just for those in publicly traded banking organizations, data are available for banks and banking organizations of all sizes and with differing degrees of transparency.  This latter point is particularly important for distinguishing between the effects emanating from access to internal capital markets and those due to better access to external capital markets due to the increased transparency associated with being publicly traded.  Fourth, Stein (1997) suggests that conglomerates that are relatively more homogeneous and less transparent have stronger incentives to operate internal capital markets.  Multibank holding companies fit these criteria better than nonfinancial conglomerates, insofar as they consist primarily of banking subsidiaries and are deemed by some to be more opaque than nonfinancial firms.
  Fifth, unlike manufacturing firms, banks face regulatory capital requirements, both at the conglomerate level and at the level of the individual bank subsidiaries.  As a result, each bank subsidiary of a multibank holding company (MBHC) faces its own capital requirement, creating an additional motivation for within-MBHC (internal) capital management.  Sixth, since bank capital requirements are expressed in terms of the ratio of a bank’s capital to its assets, in order to satisfy the individual capital-to-assets ratio requirements of its subsidiaries, an MBHC can shift resources internally not only by moving capital from subsidiaries with excess capital to those subsidiaries with a relatively greater need for capital, but by moving assets (loans) from those subsidiaries that are relatively short of capital to those with capital available to support additional assets.  

Similar to shifting capital among a conglomerate’s subsidiaries, this second mechanism also is based on using internal (secondary loan) markets to mitigate the financial constraints associated with asymmetric information.  Asymmetric information between loan sellers and loan buyers creates a “lemons” problem in the secondary loan market, making it difficult to sell, and risky to buy, loans from unaffiliated banks.  Thus, being affiliated with an MBHC confers an advantage on banks desiring to make transactions in the secondary loan market relative to stand-alone banks that must make transactions with unaffiliated entities.  
While the internal loan sales market may be viewed as an additional mechanism through which internal capital markets operate within banking organizations, insofar as it redistributes assets among the MBHC bank subsidiaries in a way that better utilizes the total capital capacity of an MBHC, it also provides an additional benefit.  By allowing those bank subsidiaries that have a comparative advantage in originating loans (for example, arising from strong local loan demand, monopoly power, or expertise in originating loans) to specialize in loan originations, the efficiency of the holding company’s operations may be enhanced.  Thus, a bank subsidiary with an advantage over its other affiliates in loan originations need not be constrained in its lending by its individual capital as long as the holding company has sufficient capital to hold the new loans.
 
MBHCs have two distinct incentives to shift capital and loans among their subsidiaries in order to mitigate financial constraints facing their subsidiaries.  The first motivation arises from bank regulation, since each individual bank subsidiary faces a minimum required capital ratio.  Thus, MBHCs have an incentive to move capital from better capitalized subsidiaries to less well capitalized subsidiaries, and assets from less well capitalized to better capitalized subsidiaries, when a less capitalized subsidiary is near or below its minimum capital requirement.
  The second motivation that may generate an internal movement of funds within an MBHC arises due to differences in the loan origination opportunities across its subsidiaries.
  In this case, MBHCs would be expected to move capital from subsidiaries with weaker loan origination opportunities to those with better loan origination opportunities.  Alternatively, MBHC subsidiaries with better loan origination opportunities may originate loans and sell them to their affiliated subsidiaries with weaker loan origination opportunities.  
While MBHCs have two alternative methods for shifting resources among their bank subsidiaries, one should not expect the parent MBHC to be indifferent about which method is used in particular circumstances.  While, on efficiency grounds, one should expect MBHCs always to focus loan origination activity at the bank subsidiaries that have the best loan origination opportunities and the best expertise in originating loans, the need for net loan sales activity within the internal secondary loan market occurs only when those subsidiaries do not have sufficient capital to support the additional loans originated, although such a capital shortfall also can be addressed through capital transfers.  On the other hand, when a bank subsidiary needs to raise its capital ratio, one might expect that most of the adjustment would occur through the internal capital transfer mechanism, since, for example, an increase in a bank’s capital ratio from 5 percent to 6 percent would require a reduction in assets (loans) of about 17 percent.
  In order to avoid such large dislocations, the MBHC would likely rely on capital transfers as the primary mechanism when major capital ratio adjustments must be made.  Of course, at times, the need to raise capital ratios at poorly capitalized subsidiaries and the desire to direct resources to those subsidiaries with the best lending opportunities may be in conflict, so that the MBHC faces a tradeoff in deciding how to allocate its capital among its subsidiaries.  Further complicating the analysis, an MBHC may embrace a policy of subsidizing its weaker subsidiaries, consistent with the “dark side” of internal capital markets (for example, Scharfstein and Stein 2000; Rajan, Servaes and Zingales 2000).  

We find evidence that MBHCs actively use both capital transfers and net loan sales to allocate funds among their bank subsidiaries in order to mitigate financial constraints on individual subsidiaries.  In particular, capital transfers are driven primarily by regulatory incentives.  While net loan sales also respond to the relative capital ratios of an MBHC’s subsidiaries, we find strong evidence that net loan sales respond to the relative return on assets of subsidiaries in a manner consistent with efficiency-enhancing specialization, whereby an MBHC focuses its loan origination activities at those subsidiaries with a comparative advantage in loan origination. 

Finally, by comparing the patterns of loan sales and purchases of stand-alone banks with those of banks affiliated with an MBHC, we also provide evidence that internal secondary loan markets allow the affiliates of an MBHC to mitigate the asymmetric information problem associated with buying and selling loans in the external secondary loan market.  These findings suggest that it is the asymmetry of information in the secondary loan market that prevents stand-alone banks from participating in that market more actively, and, therefore, makes the loan “production” of stand-alone banks relatively more constrained by their capital.  Internal secondary loan markets, however, allow the subsidiaries of an MBHC to mitigate the asymmetric information problem, thus making it possible for less well capitalized subsidiaries of an MBHC to originate loans and sell them to other, better capitalized subsidiaries of their MBHC.  
The next section provides some background in order to place the current study in the context of the existing literature.  Section 3 contains a discussion of the data and provides some preliminary evidence in support of the main hypotheses of this study.  Section 4 provides a more formal description of the hypotheses, empirical specifications, and variables used in the hypothesis tests.  Sections 5 and 6 contain the empirical results for capital transfers and net loan sales, respectively.  Section 7 concludes.  
2.  Background


For a subsidiary of a conglomerate, financial constraints imposed by the frictions associated with accessing external capital markets that arise from asymmetric information can be mitigated by the subsidiary’s access to the internal capital market of the conglomerate with which it is affiliated.  Alchian (1969), Weston (1970), Gertner, Scharfstein and Stein (1994), Li and Li (1996), and Stein (1997), among others, argue that internal capital markets can mitigate the asymmetric information problem and provide a better allocation of funds within the conglomerate, increasing investment efficiency.  An alternative argument, however, is that internal capital markets may reduce investment efficiency because of agency conflicts between division managers and the chief executive officer (CEO), as well as between the CEO and shareholders (for example, Scharfstein and Stein 2000; Rajan, Servaes and Zingales 2000).  Whether internal capital markets operate actively and whether they allocate corporate resources to their best use have become important empirical issues. 

Recent empirical research on the operation of internal capital markets in the nonfinancial sector, following Fazzari, Hubbard and Petersen (1988), has primarily focused on investigating the degree to which a subsidiary’s investment is correlated with its cash flow and/or the cash flows of other subsidiaries of the conglomerate (for example, Lamont 1997; Shin and Stultz 1998).  While the findings of such studies have been interpreted by the authors as evidence supporting the existence of active internal capital markets, in many cases other authors have provided alternative interpretations.
  Other criticisms of the investment-cash flow literature are more general.  For example, because conglomerates have discretion in identifying business segments, the reported segments may not match the conglomerate’s actual operating divisions (see, for example, Hyland and Diltz 2002).
  Taking another tack, Kaplan and Zingales (1997) question whether investment-cash flow correlations are valid indicators of financing constraints, while Poterba (1988) argues that the significance of cash flows may be due to measurement error in average Tobin’s Q, and Cooper and Ejarque (2003) argue that the correlation is driven primarily by market power.  In addition, Erickson and Whited (2000) find that the significance of cash flows disappears with the use of measurement-consistent GMM estimators.  
Studies of the operation of internal capital markets in the banking sector have adopted strategies similar to those used for nonfinancial firms, and thus are not immune to many of the criticisms levied against the studies of nonfinancial firms, as well as introducing additional problems of their own.  Treating bank loan growth as an analogue to investment by a nonfinancial firm, the banking studies have concentrated primarily on investigating loan growth-cash flow sensitivities of the subsidiaries of an MBHC.  In particular, Houston, James and Marcus (1997) provide evidence that loan growth at subsidiary banks is sensitive to the holding company’s cash flow and to the loan growth of other subsidiaries within the holding company.  Houston and James (1998) find that the loan growth of banks affiliated with an MBHC is less sensitive to the bank’s cash flow, capital ratio and liquidity, and more sensitive to local economic conditions, compared to stand-alone banks.  Campello (2002) shows that when monetary policy tightens, the loan growth of stand-alone banks is more constrained by their cash flow compared to the loan growth of banks affiliated with multibank holding companies.  
As is the case with the studies for nonfinancial firms, these findings provide only indirect evidence for the operation of internal capital markets, as well as having credible alternative explanations.  In particular, the evidence in each of these studies may be related to the degree to which banks are able to access external capital markets  Because banks affiliated with publicly traded banking organizations have better access to external funds compared with non-publicly traded banks (Holod and Peek 2007), when adequate controls for banks being, or not being, publicly traded are not included in the analysis, it is difficult to establish that behavioral differences are due to the banks’ access to internal capital markets.  Thus, while both Houston and James (1998) and Campello (2002) show that banks affiliated with MBHCs behave differently than stand-alone banks, we can not be certain that those differences are associated with the operation of internal capital markets, and not due to differences in their access to external funds associated with being affiliated with publicly traded MBHCs.
  

In addition, these studies do not recognize a special characteristic of the banking industry relative to the nonfinancial sector.  In the nonfinancial sector, insofar as firms need physical capital in order to produce output, funds can be transferred internally among the subsidiaries in order to allow the pattern of investment across subsidiaries to differ from that of cash flows, so that those subsidiaries with the best investment opportunities can increase productive capacity.  In contrast, banks do not necessarily need additional (physical or financial) capital in order to “produce” additional loans.  Banks that do not have excess capital that can support additional loans on their own balance sheet can still “produce” (originate) loans and then sell those loans.

This feature of the banking industry creates an additional mechanism (relative to nonfinancial conglomerates) for the operation of internal capital markets.  Rather than moving capital from subsidiaries with excess capital to subsidiaries with a relative need for additional capital, either due to a low capital ratio or to exceptional loan origination opportunities, MBHCs can move loans (assets) from those subsidiaries in need of capital to those subsidiaries with excess capital capacity.  Furthermore, the ability to shift loans among affiliates within a given MBHC allows for specialization, insofar as those bank subsidiaries that are best at originating loans, or that have the best loan origination opportunities, can specialize in loan origination even if they do not have sufficient capital to subsequently hold those new loans on their balance sheet, instead selling those loans to their affiliates that do have the capital capacity to hold the loans.  Such specialization can increase the efficiency of the banking organization.  Thus, in the banking industry, not only can capital be shifted to subsidiaries with capital shortfalls or better production opportunities, but the output of the production process (loan originations) of the subsidiaries with the best opportunities can be shifted to the subsidiaries with excess capital capacity.  In this sense, the internal secondary loan market may be viewed as an additional mechanism through which internal capital markets operate in the banking industry, insofar as it redistributes assets among the MBHC bank subsidiaries in a way that better uses the total capital capacity of an MBHC.
Because this second mechanism has been overlooked in the literature investigating the operation of internal capital markets in the banking industry, finding that a change in bank loans outstanding (on-balance-sheet loans) is sensitive to bank cash flows does not necessarily mean that the “production” of bank loans is constrained by a bank’s cash flows.  Investigating only loan growth-cash flow sensitivities of the subsidiaries of an MBHC, while ignoring the possibility of loan sales and purchases among the affiliates of the same MBHC, may produce results that are misleading, or at least difficult to interpret, about the extent to which internal capital markets within banking organizations operate.   
An important issue in the internal capital markets literature is the identification of the potential recipients and donors of funds.  A common strategy is to identify “good” and “bad” subsidiaries to determine whether conglomerates allocate relatively more funds to “good” subsidiaries, for example, those subsidiaries with the best investment opportunities.  However, the analysis is somewhat more complicated here, since a banking organization has an additional incentive to reallocate capital among its bank subsidiaries:  each individual bank subsidiary of an MBHC faces a regulatory capital-to-assets ratio requirement.  As a result, an MBHC should be expected to redistribute resources in such a way that each bank subsidiary meets its individual minimum capital requirement.  Therefore, in the banking industry, funds should flow not only from subsidiaries with relatively poor loan origination skills and lending opportunities to those with better expertise and opportunities (efficiency motive), but also from better capitalized to more poorly capitalized subsidiaries (regulatory motive).  
For the banking industry, the measures corresponding to investment opportunities for nonfinancial firms would be related to loan origination expertise and lending opportunities (loan demand).  While studies of nonfinancial conglomerates that have segments in different industries typically use the industry Tobin’s Q ratio to measure investment opportunities of a particular segment, a method widely criticized (for example, see Whited 2001; Villalonga 2004),  this is not applicable to a study of the banking sector, since all the bank subsidiaries are in the same industry.  Instead, a measure of a bank’s performance can serve as a proxy for origination expertise, while local economic conditions can serve as a proxy for the loan origination opportunities.  

This study also addresses the role of internal secondary loan markets in “helping” the subsidiaries of an MBHC overcome the asymmetric information problem between buyers and sellers in the external secondary loan market, and, as a result, mitigating financial constraints faced by the individual bank subsidiaries.  This is done by comparing the patterns of loan sales and purchases of stand-alone banks with those of banks affiliated with an MBHC.  Theories of financial intermediation (for example, Diamond 1984; Boyd and Prescott 1986) that emphasize the special role of banks in evaluating and monitoring borrowers suggest that banks would have less incentive to perform those special functions for loans that they intend to sell.  This moral hazard problem, coupled with the asymmetry of information between loan sellers and loan buyers, may create a “lemons” problem in the secondary loan market, making it more difficult for banks to sell loans to, and riskier for banks to buy loans from, unaffiliated entities.

However, the moral hazard and asymmetric information problems are mitigated considerably if loan sales transactions are between the affiliates of the same MBHC.  Therefore, unlike a stand-alone bank that may face difficulty selling and buying loans, a bank affiliated with an MBHC will actively buy loans from, and sell loans to, its affiliate banks.  Furthermore, net loan sales of a bank affiliated with an MBHC, insofar as they are less constrained by the lemons problem, are likely to be more responsive to the bank’s capital-to-assets ratio and a measure of its performance, such as return on assets, compared to the net loan sales of a stand-alone bank.  
3.  Data and Preliminary Evidence

The individual bank-level data are taken from the Consolidated Report of Condition and Income database (Call Reports).  Variables measured at the bank holding company level are constructed by aggregating individual bank-level data for each MBHC.
  The sample includes all commercial banks insured by the Federal Deposit Insurance Corporation (FDIC).  The data needed to construct the series for the capital transactions between a subsidiary and its parent MBHC are available only on an annual basis, because small banks (with assets below $100 million) with no foreign offices reported capital transactions with their parent MBHC only in their fourth quarter report prior to 2001:Q1.
  Given the large number of small banks in the sample and their importance for analyzing the operation of internal capital markets, it is crucial to include these banks in the analysis.  Therefore, rather than using quarterly data for large banks only, we use annual data for all banks.  Our annual sample covers the period from 1987 to 2007.  We do not include data prior to 1987 for reasons of data availability and consistency due to changes in the bank call reports.
Bank holding companies may pursue different strategies to allocate capital among their subsidiaries.  They may have their undercapitalized subsidiaries (or those most in need of additional capital) pay smaller dividends, while having subsidiaries with higher capital ratios (excess capital) pay more.  Alternatively, they may have the same dividend requirements for all of their subsidiaries, but downstream capital to those subsidiaries most in need of additional capital and upstream capital from those subsidiaries with excess capital (relative to those less well capitalized subsidiaries) by means of capital sale, acquisition, or other transactions.  Therefore, the variable indicating capital transactions of a bank with its parent MBHC (CapTrans) is constructed as a comprehensive measure of capital transfers between a bank and its parent MBHC.  CapTrans is measured as the sum of dividends paid to the parent holding company (with a negative sign), bank capital sale and acquisition, and other transactions with the parent MBHC not included in the first two items.  A positive value of CapTrans is associated with a transfer of capital to a bank from its parent MBHC, while a negative value indicates a transfer from the bank subsidiary to its parent MBHC.    


The data on bank loan sales and purchases are available on a quarterly basis.  The loan sales item in the Call Reports includes loans originated by the reporting bank that have been sold or participated to others during the calendar quarter, while the loan purchases item indicates the volume of loans purchased by the bank during the calendar quarter.  Both items exclude loans secured by one-to-four family residential real estate and loans to individuals, two types of loans that are often packaged into marketable securities.  Unfortunately, banks were required to report their loan sales and purchases only during the period from 1987:Q2 to 1993:Q4.  
Foreign-owned banks, banks located outside the continental United States, credit card banks, and banks that are not active in the loan market, defined as banks with a maximum loans-to-assets ratio less than 5 percent, are excluded from the sample.  We also omit banks affiliated with MBHCs that have negative MBHC capital.  These are MBHCs that will soon fail, and, in any case, do not have sufficient capital to shift among their individual bank subsidiaries to meet minimum capital requirements.  However, individual banks with negative capital that are affiliated with MBHCs with positive capital are not omitted from the sample.  In addition, de novo bank observations are eliminated by omitting the first eight quarters of a bank’s life.  To avoid discrete jumps in the values of the variables associated with bank mergers, we omit the annual observation for the year in which a merger occurs.  For the quarterly database, the bank-quarter observations in which a merger occurs, as well as the observations for the subsequent quarter of adjustment to the merger, are removed from the sample.  Finally, the sample excludes observations with extreme values (outliers), defined as observations with values for the dependent and independent bank variables that deviate by more than four standard deviations from the variable’s mean value.  After applying these filters, the sample based on annual observations used to investigate the determinants of capital transfers within MBHCs includes a total of 45,048 observations, while the quarterly sample used to investigate the determinants of net loan sales includes 87,670 observations for banks affiliated with MBHCs, and a total of 291,119 observations when stand-alone banks are included.  
Using the annual data for banks affiliated with an MBHC, the top panel of Table 1 shows the sample mean values of capital transfers (components and total) between a bank and its parent MBHC for the five quintiles of banks based on their capital-to-assets ratio.
  The lower panel of Table 1, using the quarterly data for banks affiliated with an MBHC, shows the sample mean values of bank loan sales, loan purchases, and net loan sales, defined as loan sales less loan purchases.  All items in Table 1 are scaled by the value of bank assets in the previous period to make them comparable.  

As revealed by Table 1, banks with high capital ratios tend to upstream more funds to their parent MBHC, compared to banks with low capital ratios.  In particular, subsidiaries with higher capital ratios pay considerably more dividends to their parent MBHC, and subsidiaries with lower capital ratios receive relatively more capital through capital sale and acquisition and other transactions with their parent holding company.  These patterns are consistent with the hypothesis that the internal movement of funds within banking organizations is driven by individual bank capital requirements.  Thus, Table 1 provides evidence consistent with a functioning internal capital market within MBHCs, suggesting that MBHCs do move capital among their subsidiaries based on differing capital positions. 
The patterns of loan sales, loan purchases, and net loan sales of the subsidiaries of an MBHC are consistent with the hypothesis that MBHCs use loan sales and purchases among their subsidiaries as an additional mechanism for the internal allocation of funds.  As one can see from the lower panel of Table 1, banks with lower capital ratios tend to sell more, and buy fewer, loans than do banks with higher capital ratios.  Furthermore, banks in the two lowest capital-to-assets ratio quintiles are, on average, net loan sellers, while banks in the higher capital-to-assets ratio quintiles are net loan buyers.  These patterns are consistent with the hypothesis that the low capital subsidiaries of an MBHC sell loans to the higher capital subsidiaries of its MBHC.
  
One might argue that it is a bank’s capital position relative to the average capital position of the other affiliates of its MBHC that matters, not just the bank’s absolute capital ratio.  Indeed, if all of the subsidiaries have approximately the same capital-to-assets ratio, regardless of the value of that ratio, there may be little need for a reallocation of funds within the MBHC.  Thus, in Table 2, we group banks on the basis of the deviation of the bank’s capital ratio from the average capital ratio of its parent MBHC.  As expected, the patterns observed in Table 2 are similar to those in Table 1, indicating that MBHCs use both capital transfers and loan sales mechanisms to manage within-MBHC capital allocation.  

As was mentioned in the previous section, the asymmetry of information between loan sellers and buyers in the external secondary loan market, and the resulting “lemons” problem, should make it difficult for stand-alone banks to actively participate in that market.  In contrast, access to the internal secondary loan market of its parent MBHC should allow a subsidiary of an MBHC to avoid the asymmetric information problem associated with buying and selling loans in the external secondary loan market, thus providing a substantial advantage to a subsidiary of an MBHC compared to a stand-alone bank in terms of its ability to sell and buy loans.  Table 3 shows that this is the case.  Using quarterly data, the table shows the mean values of loan sales, loan purchases, and net loan sales, each scaled by bank assets measured at the end of the previous period, separately for stand-alone banks and for banks affiliated with an MBHC, with each set of banks grouped by asset size.
  

Table 3 shows that banks affiliated with an MBHC make substantially more loan sales and loan purchases compared to stand-alone banks in each bank size category.  This provides clear evidence that banks affiliated with an MBHC participate more actively in the secondary loan market compared to stand-alone banks.  Also notable is that banks in the largest size class, those with assets in excess of 5 billion constant (1983) dollars, are considerably more active in the secondary loan market on the loan sales side.  They are much more likely to originate large loans and participate them out to smaller banks and to nonbank loan buyers.  For such banks, loan sales activity is a line of business and is unlikely to be driven by the operation of internal capital markets.  This makes the loan sales (and thus the net loan sales) observations for such very large banks irrelevant for the analysis of internal capital markets.  
Table 4 provides further evidence that access to the internal loan market of an MBHC, not better access to the external secondary loan market, explains the sharp differences in the patterns of loan sales and purchases between banks affiliated with an MBHC and stand-alone banks.  In particular, Table 4 groups banks affiliated with an MBHC into two categories:  banks affiliated with a publicly traded MBHC and banks affiliated with a non-publicly traded MBHC.  If it is access to the external rather than internal secondary loan market that explains the more active participation of the subsidiaries of an MBHC in the secondary loan market, one would expect the subsidiaries of a publicly traded MBHC to participate in the secondary loan market much more actively compared to the subsidiaries of a non-publicly traded MBHC, since the former are less informationally problematic due to their relatively greater transparency.
  

Table 4 shows that banks affiliated with a non-publicly traded MBHC tend to be more active sellers of loans in the secondary loan market than are banks affiliated with a publicly traded MBHC, especially for the smaller asset size classes.  In fact, banks affiliated with a non-publicly traded MBHC buy and sell more loans than do banks affiliated with a publicly traded MBHC.  This finding, coupled with the fact that both banks affiliated with a publicly traded MBHC and those affiliated with a non-publicly traded MBHC are considerably more active in the secondary loan market (compare Tables 3 and 4) than are stand-alone banks, suggests that it is access to the internal loan market of an MBHC that explains the differences in the patterns of loan sales and purchases between banks affiliated with an MBHC and stand-alone banks.  The finding that banks affiliated with an MBHC participate more actively in the secondary loan market compared to stand-alone banks underscores the important role of internal secondary loan markets in “helping” the subsidiaries mitigate the asymmetric information problems between loan sellers and loan buyers.  Furthermore, the fact that the greater relative activity in the secondary loan market by banks affiliated with non-publicly traded MBHCs is particularly apparent for banks in the smaller size classes reinforces the idea that transparency matters.  That is, the less transparent non-publicly traded banks may rely relatively more on internal (to the MBHC) loan sales and purchases precisely because they have relatively poorer access to external capital and credit markets compared to banks in publicly traded MBHCs.
This raises the question of whether access to the internal loan market mitigates the capital constraint on the subsidiary’s loan originations.  If so, one would expect the relationship between a bank’s capital ratio and its net loan sales to be stronger for a subsidiary of an MBHC compared to a stand-alone bank.  To address this question, Table 5 shows loan sales, loan purchases, and net loan sales for stand-alone banks and for banks affiliated with an MBHC, grouped into quintiles using bank capital ratios.  As revealed by the table, the strongest relationship between the capital ratio and net loan sales is observed for banks affiliated with an MBHC.  Low capital banks affiliated with an MBHC are clearly net loan sellers, while high capital banks are net loan buyers.  In contrast to banks affiliated with an MBHC, stand-alone banks exhibit a considerably weaker inverse relationship between their capital position and net loan sales.  These patterns are consistent with the hypothesis that by having access to the internal secondary loan market of their parent MBHCs, the low capital subsidiaries are able to originate loans and sell them to their higher capital affiliates, thus mitigating any capital constraint on their loan “production” (origination).  

To summarize, the preliminary evidence suggests that MBHCs do move funds among their subsidiaries with differing capital-to-assets ratios.  Not only do they move capital from better capitalized to less well capitalized subsidiaries, but they also use loan sales and loan purchases between their bank subsidiaries as a tool for moving loans from less well capitalized to better capitalized subsidiaries.  Furthermore, banks affiliated with an MBHC participate more actively in the secondary loan market, and their net loan sales are more strongly related to their capital ratios, compared to stand-alone banks.  These observations reflect the better ability of individual banks affiliated with an MBHC to mitigate the asymmetric information problems in the secondary loan market by having access to the internal loan market of their parent MBHC.  The subsequent sections focus on more formal tests of the main hypotheses of this study.
4.  Hypotheses and Specifications
The discussion in the previous sections can be formalized into three sets of testable hypotheses.  The first set, containing two hypotheses, concerns the movement of capital within an MBHC.  H1:  MBHCs move capital from better capitalized to less well capitalized subsidiaries in order to satisfy regulatory capital requirements.  
H2:  MBHCs move capital from bank subsidiaries with weaker loan origination opportunities to those with better opportunities (due to better origination expertise or stronger loan demand).  
The hypotheses in the second set concern the net loan sales of banks affiliated with MBHCs and parallel the two hypotheses associated with capital transfers. 
H3:  MBHCs move loans from less well capitalized to better capitalized subsidiaries.

H4:  MBHCs move loans from bank subsidiaries with better loan origination opportunities to those with poorer opportunities.  
The third set of hypotheses concerns predicted differences, with respect to net loan sales, in the behavior of banks affiliated with MBHCs from that of stand-alone banks.  Because access to the internal loan market of a parent MBHC mitigates any capital constraint on a subsidiary’s loan originations, we hypothesize that:

H5:  Net loan sales of a bank affiliated with an MBHC are more responsive to the bank’s capital-to-assets ratio compared to net loan sales of a stand-alone bank; that is, the difference will be negative (since the predicted sign of the estimated coefficient is negative).  
Finally, because a bank that is affiliated with an MBHC and that has superior expertise in loan originations (relative to its affiliate banks) is able to specialize in originating loans and then selling those loans to its same-MBHC affiliates, we hypothesize that:

H6:  The response of net loan sales to the bank’s return on assets (ROA) for a bank affiliated with an MBHC will be larger than that of a stand-alone bank; that is, the difference will be positive. 

The empirical analysis is based on three equation specifications.  The first two specifications are used to investigate the movement of funds within an MBHC, and, therefore, are estimated for the sample of banks affiliated with an MBHC.  The first specification uses annual data for the period 1987 to 2007 to test the first two hypotheses concerning capital transfers.  The second specification uses quarterly data for the period 1987:Q2 to 1993Q4 to test the third and fourth hypotheses concerning net loan sales.  The third specification uses quarterly data for the period 1987:Q2 to 1993Q4 to test the final two hypotheses about net loan sales based on a comparison of banks affiliated with an MBHC to stand-alone banks.

Equation 1, used for tests of the first two hypotheses, is:
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                                       (1)

where CapTrans is the amount of capital transfers between a bank and its parent MBHC, scaled by the bank’s previous period assets.  This variable includes dividends (with a negative sign), bank capital sale and acquisition, and other transactions with the parent MBHC not included in the first two items.  Because capital transfers to a bank should depend on the bank’s position relative to that of its affiliates in the same MBHC, each of the explanatory variables is constructed as the deviation of the bank’s value for that variable from that of the MBHC; that is, the bank’s value minus that for the aggregate formed from all banks in the MBHC. 
The equation includes two explanatory variables related to an MBHC’s need to transfer capital among its subsidiaries to satisfy regulatory capital requirements.  First, one would expect a subsidiary’s capital transfer from its parent MBHC to be negatively related to the subsidiary’s (end of previous period) capital-to-assets ratio measured relative to that for its MBHC (DevCapitalRatio).
  By measuring the deviation of the bank’s capital-to-assets ratio from that of its MBHC, we capture the relative need for, as well as the ability to provide, additional capital by the bank compared to that for the other subsidiaries of its MBHC.  
The nonperforming loans ratio (NPL), measured as the lagged value of nonperforming loans (loans 90 or more days past due + nonaccrual loans) scaled by assets, can serve as a proxy for two different incentives for an MBHC to reallocate funds among its subsidiaries.  First, a high value for NPL indicates a subsidiary’s need for additional capital, insofar as nonperforming loans indicate a need to reserve for, and eventually charge off, some portion of those problem loans.  Again, the NPL ratio is measured as the deviation of the bank’s NPL ratio from that of its MBHC (DevNPL).  Thus, for this purpose, a higher nonperforming loan ratio measured relative to that for the MBHC indicates a greater (relative) need for capital, other things equal, implying that DevNPL should have a positive estimated coefficient.

In contrast, the nonperforming loan ratio also can serve as an indicator of the quality of bank management and/or the quality of bank lending opportunities, although it is a backward looking measure insofar as it reflects loans previously originated.  In this role, a higher (relative) nonperforming loan ratio indicates lower (relative) quality bank management or worse (relative) lending opportunities, other things equal, implying that DevNPL should have a negative estimated coefficient as the MBHC reallocates capital to those subsidiaries that will use it most productively.  Thus, which of the two conflicting roles for DevNPL dominates, on average, in the allocation of capital within MBHC internal capital markets becomes an empirical question.  Of course, a factor likely to influence this outcome is whether a subsidiary’s high nonperforming loan ratio is due to bad management or bad luck (for example, operating in a geographical location suffering from poor economic performance).  However, including measures that serve as proxies for local economic conditions (discussed below) control, in part, for good or bad luck, insofar as, for example, a recession or a commercial real estate collapse will adversely impact both well managed and poorly managed banks.  
Capital transfers also should depend on the loan origination opportunities of a bank relative to those of the other banks affiliated with its MBHC.  We use two measures of a bank’s loan origination opportunities.  The first is the lagged value of state employment growth for the state in which the bank is headquartered measured relative to that for the weighted (by assets) average state employment growth for all of the banks in the MBHC (DevGSEmpl).  This variable controls for the strength of local loan demand faced by the bank relative to that for its affiliate banks in the same MBHC.  We expect the bank’s (relative) employment growth to have a positive estimated coefficient as MBHCs shift capital to subsidiaries with the best lending opportunities from those with weaker opportunities in order to allocate their capital more efficiently.  However, because bank deregulation has allowed bank branching across state borders in recent years, measures of economic activity within the state in which a bank is headquartered have become less precise measures of the lending opportunities of those banks with branches in multiple states.
The second measure of a bank’s loan origination opportunities is the lagged value of a bank’s return on assets (ROA), which should reflect the profitability of (past) loan originations by the bank, measured relative to the ROA for the bank’s MBHC (DevROA).
  A high (relative) ROA may reflect either strong local loan demand or a competitive advantage in the local loan market relative to its competitors, due either to local market power or to the bank’s expertise in evaluating loan applications and the subsequent monitoring of borrowers.  However, the expected sign for the ROA coefficient is ambiguous.  While one might expect capital transfers in the direction of high (relative) ROA banks, the fact that a bank’s profits contribute to a bank’s retained earnings, and thus to additions to the bank’s capital, means that the MBHC may not need to transfer additional capital to the bank over and above the bank’s own retained earnings.  In fact, if retained earnings are in excess of the capital needs of the bank, the bank still could be a net provider of capital to the other subsidiaries of its MBHC, especially if the local economic environment has deteriorated, for example due to fluctuations associated with the business cycle, so that current and future lending opportunities are worse than those that gave rise to the high (past) ROA. 
We also include two additional explanatory variables, DevLiq and DevLRAssets, to control for a bank’s liquidity and size, respectively.  Liquidity is measured as the previous period’s sum of cash, securities, and federal funds sold, scaled by the bank’s total assets.  As with the other explanatory variables, a bank’s liquidity is measured relative to that for its MBHC.  We anticipate a negative estimated coefficient on this variable.  To the extent that liquid assets can be sold quickly without taking a substantial haircut on their value, holding a larger share of liquid assets in its portfolio gives the bank more flexibility to raise its capital ratio by shrinking its assets.
We include the previous period’s value of the logarithm of bank assets in constant 1983 dollars measured relative to that for its MBHC (DevLRAssets) to control for the effect of a bank’s size (relative to the size of its banking organization) on a bank’s capital transfer.  We anticipate a negative estimated coefficient on this variable, insofar as the smaller is the bank and the larger is its MBHC, the easier it is to make the necessary capital transfers (measured relative to the bank’s assets), since it would require fewer dollars of capital for a smaller bank.  Finally, the equation includes fixed (time) effects to control for the macroeconomic environment, and fixed (bank) effects to control for unobservable (time invariant) bank characteristics.  In addition, we calculate cluster-robust standard errors that allow for heteroskedasticity and within-cluster error correlation for banks that are members of the same MBHC.  
The second equation, used for tests of the third and fourth hypotheses, is:
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                                      (2)

  where NetLoanSales is the amount of net loan sales made by a bank in a particular quarter, scaled by the bank’s assets at the end of the previous quarter.  This equation includes the same set of explanatory variables as equation (1), and the explanations for the expected signs on the estimated coefficients parallel those for capital transfers.  For example, we expect the bank’s (relative) capital ratio to have a negative estimated coefficient.  As with equation (1), this equation includes both fixed (time) effects and fixed (bank) effects, with MBHC clustered errors.  
The third equation, used to test hypotheses five and six, is:
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    (3)

Because the bank sample for this specification includes both banks that are affiliated with an MBHC and independent (stand-alone) banks, the explanatory variables are now measured in absolute terms rather than as deviations from the values for the  bank’s MBHC, as in equations (1) and (2).  In this specification, a bank’s previous period capital-to-assets ratio, as well as the other control variables, are interacted with MBHC, a (0, 1) dummy variable that takes a value of one if a bank is affiliated with an MBHC, and zero otherwise.  The effect of the capital ratio on net loan sales is expected to be negative for both stand-alone banks and banks affiliated with an MBHC.  However, net loan sales of a bank affiliated with an MBHC should be more responsive to the bank’s capital ratio.  In terms of the coefficients in equation (3), in addition to γ1 being negative, the differential effect, δ1, also is expected to be negative.  Similarly, we expect the effect of ROA on net loan sales of MBHC-affiliated banks to be larger than that for stand-alone banks; that is, the differential effect for banks in an MBHC should be positive.  The equation also includes the measures for the nonperforming loan ratio, the growth rate of employment for the state in which the bank is headquartered, bank liquidity, and bank size.  The equation includes both time fixed effects, fixed (bank) effects, and MBHC clustered errors. 
5.  Empirical Results: Capital Transfers
Table 6 contains the summary statistics for the variables used in the regressions investigating capital transfers for banks affiliated with MBHCs, as well as the underlying untransformed variables.  We show the summary statistics for the untransformed measures (that is, before being transformed into deviations from the bank’s MBHC values) since such measures are much more familiar and can be more easily interpreted.  

The results from estimating equation (1), shown in Table 7, provide strong evidence in support of the operation of internal capital markets within MBHCs.  As expected, the evidence indicates that MBHCs respond to regulatory capital requirements for their individual bank subsidiaries by transferring capital from those subsidiaries with more abundant capital to those with a greater need for additional capital, since a subsidiary’s capital transfers are negatively related to the deviation of the subsidiary’s capital ratio from its parent MBHC’s capital ratio.  Furthermore, this regulatory motive for allocating capital is reinforced by the estimated effects on the nonperforming loan ratio.  A bank having a higher nonperforming loan ratio relative to that of its MBHC, indicating a potential need for additional capital to resolve problem loans, is associated with receiving more capital transfers.  Thus, the regulatory effect dominates the “efficiency” effect whereby a high nonperforming loan ratio signals low quality bank management, providing an incentive for the MBHC to allocate capital away from poorly performing subsidiaries to those better performing subsidiaries with a lower nonperforming loan ratio in order to increase the productivity, and thus the efficiency, of the capital employed by the MBHC.  However, these results also are consistent with a “dark side” of internal capital markets interpretation.  

The results also suggest that MBHCs allocate additional capital to those bank subsidiaries with the best lending opportunities in order to improve efficiency.  As expected, faster employment growth in the state in which the bank is headquartered relative to that for its MBHC increases capital transfers to the bank.  However, this effect is not statistically significant, although the lack of statistical significance may be related to the difficulty in isolating lending opportunities using state employment growth once deregulation allowed branching across state lines.  
The negative estimated coefficient on the bank’s ROA relative to that for its MBHC is consistent with increased retained earnings associated with the higher ROA reducing the need for the MBHC to provide capital transfers to the bank.  On the other hand, this result also is consistent with a dark side interpretation, whereby poor performance by a bank results in larger capital transfers as the MBHC subsidizes its poorly performing subsidiaries, harming the efficiency of the conglomerate. 

The estimated coefficient on the liquidity ratio is negative and statistically significant, suggesting that a bank that holds more liquid assets relative to its affiliates receives less capital transfers.  Finally, bank size relative to the size of its MBHC has a negative estimated coefficient.  This is consistent with smaller banks receiving larger capital transfers relative to the size of their assets, other things equal, because the smaller bank size means that fewer dollars of capital will need to be transferred to have a given effect on the bank’s capital-to-assets ratio.  Thus, capital transfers to a smaller bank impose a smaller burden on the MBHC than is the case for a larger bank.  In fact, as a given bank accounts for a larger share of the MBHC’s assets, it becomes increasingly difficult for the remaining (much smaller) subsidiaries to meet any additional capital requirements of the large subsidiary. 
Next, we want to investigate further the roles of three of the key determinants of capital transfers indicated in Table 7:  the capital ratio, nonperforming loans and ROA.  Table 8 contains the results from a more detailed look at the regulatory effect by allowing differential effects to emanate from three groups of banks:  less well capitalized banks (capital ratio less than 5 percent), medium capitalized banks, and relatively well capitalized banks (capital ratio greater than 8 percent).
  In particular, we are interested in the extent to which the results in Table 7 reflect primarily the needs of the relatively poorly capitalized banks for additional capital compared to the ability of the better capitalized banks to provide help.  
The results in Table 8 indicate that the capital ratio effect is strongest for the least well capitalized banks; that is, as a relatively poorly capitalized bank’s capital ratio declines further, it receives a larger capital transfer from its MBHC compared to the same sized capital ratio decline by a medium capitalized bank, with the difference being statistically significant.  At the same time, among the group of banks with capital ratios greater than 8 percent, having a higher capital ratio results in the bank providing a larger capital transfer, although the marginal effect is smaller.  This makes sense, insofar as a bank in the lowest capital group becomes even more desperate for capital the lower is its capital ratio, implying that capital transfers should be even more sensitive to a given reduction in capital.  Yet, once a bank becomes very well capitalized, it has the ability to provide capital transfers to its less well capitalized affiliates, so that having an even larger capital cushion has a relatively weaker effect on it being willing to provide even larger capital transfers. 
A similar story can be told for nonperforming loans, insofar as many of the nonperforming loans will require loan write offs and additional loan loss provisioning.  For a bank that already has a relatively low capital ratio, having a relatively high nonperforming loan ratio indicates the likelihood of a further deterioration in its capital ratio unless it receives capital transfers.  On the other hand, for a very well capitalized bank, having a slightly higher or lower nonperforming loan ratio is unlikely to change its need for, or ability to provide, capital transfers.  With respect to ROA, the effect on capital transfers increases (in absolute value) as we move from the lowest to the highest capitalized group of banks.  One explanation for this pattern is that once a bank is very well capitalized, a higher ROA provides additional funds that the bank does not need to add to its capital through retained earnings so that it is relatively more willing to provide capital transfers to its less well capitalized affiliates.  On the other hand, for a bank in the least well capitalized group, even if it achieves a higher ROA, it still needs capital so that the reduction in capital transfers from the MBHC is reduced only slightly.  Finally, the pattern of the estimated coefficients on the bank size measure suggests that smaller poorly capitalized banks receive the largest capital transfers, other things equal, consistent with the fact that it is easier to recapitalize a small bank because it takes less resources to increase the capital ratio by a given amount the smaller is the level of the bank’s assets.
The specification presented in Table 9 further investigates the effects of nonperforming loans and ROA in an attempt to distinguish between the effects on capital transfers of good luck compared to good management.  This is achieved by decomposing the deviation of a bank’s NPL and ROA from that of its MBHC into the component attributable to the average performance of banks in the state in which it is headquartered and that part that is idiosyncratic.  The basic idea is that differences between good luck and bad luck will be reflected primarily in differences in performance across geographic locations, while relatively good or bad management will be reflected in the extent to which a bank outperforms or underperforms the other banks in the same location that are subject to the same local economic conditions.  
The evidence in Table 9 indicates that capital transfers are related to differences in performance related to management quality, rather than to differences due to location.  However, the signs on the estimated coefficients suggest that good management is not rewarded by the parent banking organization.  Instead, banks with relatively more nonperforming loans and a relatively lower ROA (compared to other banks headquartered in the same state) receive more capital transfers.  Such evidence is consistent with both the dark side of internal capital markets and the regulatory capital incentive, whereby poorly performing banks need (and receive) additional capital.  On the other hand, if it were simply the need for additional capital that is driving this effect, one should observe an effect of the same magnitude from the state-MBHC deviations. 
  
6.  Empirical Results: Net Loan Sales
A.  Banks in multibank holding companies

Table 10 contains the summary statistics for the regression sample used in the estimation of equation (2) that consists of quarterly observations of banks affiliated with MBHCs.  Again, as with Table 6, we have included the underlying variables as well as the variables measured as deviations from the values for the bank’s MBHC that are used in the regressions.  Table 11 contains the results from estimating equation (2).  This evidence suggests that, unlike manufacturing conglomerates that rely only on capital transfers to reallocate funds among their subsidiaries, an MBHC actively uses the second distinct mechanism of net loan sales to shift assets among its bank subsidiaries in order to reallocate the use of the MBHC’s overall capital capacity.  We show two sets of results.  The first column contains the results for all of the banks affiliated with an MBHC.  The second column includes only those banks with assets below five billion 1983 dollars.  We prefer the latter results, since loan sales (and thus net loan sales) at the largest banks are dominated by loan sales being a line of business, rather than by considerations associated with reallocating funds within the MBHC (see Table 3).  However, the results for the two bank samples are essentially the same.  We focus only on the results that omit the largest banks for the remainder of the study.
Consistent with MBHCs reallocating funds in order to meet regulatory capital requirements at the individual bank subsidiary level, a lower bank capital ratio relative to that for its MBHC results in more net loan sales in order to reduce the bank’s assets, and thus raise its capital-to-assets ratio.  The results for ROA are consistent with MBHCs shifting loans among their subsidiaries in order to improve efficiency, with a higher ROA relative to that of its MBHC inducing a bank to make more net loan sales.  To the extent that a high relative ROA indicates that a bank has relatively better lending opportunities and/or superior expertise in evaluating loan applications, such a bank might be expected to originate more loans than can be carried by its capital capacity and then sell those loans to its affiliates with weaker lending opportunities or less expertise.  Thus, with respect to net loan sales, we find evidence consistent with specialization, and thus the reallocation of resources in a way that increases efficiency.  However, it is not surprising that, unlike for capital transfers that were dominated by the regulatory capital motive, the efficiency motive dominates the ROA effect on net loan sales because net loan sales are a much less effective way to increase capital-to-assets ratios compared to direct capital transfers, as noted above.  

The results also indicate that increased liquidity is associated with reduced net loan sales, perhaps because a bank that holds a greater proportion of its asset portfolio in liquid assets is better able to sell those assets in order to make room in its portfolio for additional loans, reducing the need to sell those loans.  Bank size also is inversely related to net loan sales.  Thus, smaller banks tend to have larger net loan sales, perhaps because the absolute amount of loan sales required to raise its capital-to-assets ratio is small relative to the size of the MBHC.  None of the other explanatory variables have statistically significant estimated coefficients. 
As with capital transfers, we investigate further to see if there are differences in the effects on net loan sales across banks grouped by capital ratios.  For net loan sales, the differences are less prevalent.  Only two effects differ significantly:  that for the capital ratio between the poorly capitalized and medium capitalized bank groups, and that for liquidity between the poorly capitalized and most well capitalized bank groups.  These results suggest that an increase in the capital ratio for banks in the medium capital group will reduce net loan sales by the most, perhaps because the increase in the capital ratio will move them away from a precarious capital ratio, reducing the pressure on the bank to sell loans to raise its capital ratio.  On the other hand, once a bank is in the most poorly capitalized group, a further deterioration in its capital ratio does not lead to a large increase in loan sales, perhaps because the low-capital problem is more effectively addressed directly through capital transfers.  With respect to changes in the liquidity ratio, we do observe a monotonic relationship across bank capital groups, with greater liquidity being associated with larger reductions in net loan sales as we move from the most poorly to the best capitalized bank groups.  A possible explanation for this pattern is that having additional liquidity is not a sufficient offset to the pressures to shrink assets through net loan sales if a bank is poorly capitalized and needs to shrink its assets in order to raise its capital ratio.  On the other hand, a better capitalized bank can easily sell liquid assets to make room on its balance sheet for additional loans, given that it is not under pressure to shrink its assets in order to raise its capital ratio.
The specification in Table 13 decomposes the statistically significant ROA effect shown in Table 11 in an effort to disentangle the good management contribution from the good lending opportunities contribution.  The results indicate that the effect is coming from the Bank-State component that primarily reflects the good management contribution.
  That is, the more a bank outperforms the other banks headquartered in the same state, the greater is its net loan sales.  On the other hand, if the higher ROA is simply due to the bank being headquartered in a state that performs better so that the bank’s higher ROA is more likely to be due to good lending opportunities associated with local economic performance and less likely to be related to the superior expertise of bank management, the bank does not exhibit a significantly higher rate of net loan sales.  This is consistent with MBHCs allowing their bank affiliates that show superior management skills or loan origination expertise to specialize in originating loans and sell their excess loans to their affiliate banks that have relatively less expertise.  Thus, net loan sales are an avenue for the MBHC to increase its efficiency in loan originations.  
B.  Banks in MBHCs relative to stand-alone banks


Table 14 contains the summary statistics for the sample of stand-alone banks that are added to the sample of banks affiliated with an MBHC used in equation (3).  The results for equation (3) investigating differences in net loan sales behavior between banks affiliated with an MBHC and stand-alone banks are shown in Table 15.  As expected, the capital ratio has a negative effect on net loan sales for both stand-alone banks and banks affiliated with an MBHC.  More importantly, the effect of the capital ratio on the net loan sales of banks affiliated with an MBHC is more than four times as large (in absolute value) as that of stand-alone banks, and the difference (δ1 in equation 3) is negative and statistically significant, as expected.  These results provide strong support for the hypothesis that access to the internal secondary loan market of an MBHC allows relatively poorly capitalized subsidiaries to improve their capital ratio by selling loans to other subsidiaries within the same MBHC, while allowing better capitalized subsidiaries to utilize their excess capital capacity to buy loans from their less well capitalized affiliates.  This finding stresses the role of internal secondary loan markets in helping the bank subsidiaries avoid the asymmetric information problems faced by loan sellers and loan buyers in the external secondary loan market, and, as a consequence, mitigating any capital constraint on a subsidiary’s loan originations.  Similarly, ROA has a positive estimated coefficient for both bank categories, with the difference being positive and statistically significant, as predicted.  As with the capital ratio, the ROA effect for banks affiliated with MBHCs is more than four times as large as that for stand-alone banks.  The positive difference in the estimated coefficient is consistent with banks affiliated with an MBHC being able to exploit their relative expertise in originating loans and/or their local market power by specializing in originating loans that can be sold to their same-MBHC affiliates that have less loan origination expertise or local market power.  Liquidity also has significant negative effects for both bank categories, and a difference that is negative and statistically significant.  This suggests that increased liquidity reduces net loan sales by more for banks affiliated with an MBHC than for stand-alone banks.  This would be consistent with stand-alone banks being less willing to reduce their liquid assets in order to retain loans because those liquid assets are more valuable to them because they do not have the protection from adverse shocks that a parent holding company can provide. 

To provide further evidence that it is access to the internal loan market of their parent MBHCs that mitigates capital constraints on the loan originations of the subsidiaries of an MBHC, we re-estimate equation (3) for the subsample of non-publicly traded banks.  If the observed differences between stand-alone banks and banks affiliated with an MBHC in the sensitivity of net loan sales to the capital-to-assets ratio and the liquidity ratio is due only to better access of the latter to the external secondary loan market, that difference should disappear once the sample is restricted to the relatively more opaque, non-publicly traded banks.  The results are shown in Table 16.  Even for this subsample of banks affiliated with non-publicly traded banking organizations, the effects of the capital ratio and the liquidity ratio on the net loan sales of the two types of banks are essentially unchanged.  In contrast, the difference between the ROA coefficients is almost twice as large as in Table 15, with the change being due to the increase in the estimated coefficient for banks affiliated with an MBHC.  These findings provide additional evidence that access to the internal secondary loan market of an MBHC mitigates any capital constraints on loan originations of the MBHC’s subsidiaries, enhancing MBHC efficiency by allowing its better performing bank subsidiaries to specialize in originating loans.  
7.  Conclusions       

By investigating the mechanisms underlying capital allocation within banking organizations, this study provides more convincing evidence that internal capital markets are operative within banking organizations and that they are used to mitigate financial constraints faced by their bank subsidiaries.  We show that MBHCs react to incentives for internal capital management within the MBHC arising from both regulatory requirements and efficiency concerns, moving funds among their subsidiaries in response to differing capital ratios, differing needs for additional capital, and differing loan origination opportunities.  

Importantly, this study shows that internal capital management within an MBHC involves not only the movement of capital among subsidiaries, but also the movement of assets (loans) by means of loan sales and purchases among the subsidiaries of an MBHC.  This second mechanism has been overlooked in the existing literature on the operation of internal capital markets within banking organizations.  Ignoring this mechanism may seriously understate the volume of activity in the internal capital markets within banking organizations. 

This study also provides new evidence on the role of internal secondary loan markets in helping the subsidiaries of an MBHC avoid the asymmetric information problems faced by participants in the external secondary loan market, and, as a result, mitigating the financial constraints faced by the subsidiaries.  It is shown that having access to the internal loan market of their parent MBHCs, the subsidiaries of MBHCs buy and sell more loans than stand-alone banks, which face a “lemons” problem associated with buying and selling loans in the external secondary loan market.  Furthermore, it is shown that net loan sales of a bank affiliated with an MBHC are more responsive to the bank’s capital-to-assets ratio compared to the net loan sales of a stand-alone bank, and that this difference is not due to differences in transparency (and thus access to external capital markets) associated with being publicly traded.  This finding suggests that access to the internal loan market of its MBHC mitigates the capital constraint on a subsidiary’s loan originations. 
With respect to the tradeoffs between the two incentives for capital reallocation faced by MBHCs, the regulatory motive dominates the efficiency motive for direct capital transfers, while the efficiency motive dominates the regulatory motive for net loan sales, in part because net loan sales are a less effective way to raise a bank subsidiary’s capital ratio.  The evidence strongly supports the hypothesis that MBHCs allow their subsidiaries with the best lending opportunities, due either to expertise in loan originations or to strong loan demand, to specialize in loan originations and then sell excess loans to their affiliate banks with weaker lending opportunities.


Table 1.  Capital transfers and net loan sales of bank subsidiaries with differing capital ratios

Banks affiliated with an MBHC
Mean values measured as a percent of assets
	Annually, 1987-2007
	Capital-to-Assets Ratio (end of previous period, percent)

	
	Below 20th percentile
	20th-40th percentiles
	40th-60th percentiles
	60th-80th percentiles
	Above 80th percentile

	Number of observations
	9,007
	9,014
	9,018
	9,014
	8,995

	Dividends 
	0.54
	0.68
	0.76
	0.87
	0.95

	Capital Sale & Acq. 
	0.03
	0.01
	0.02
	0.00
	0.00

	Other trans. with HC 
	0.19
	0.09
	0.05
	0.03
	0.03

	Cap. trans. with HC 
	-0.32
	-0.58
	-0.69
	-0.84
	-0.92

	Quarterly, 1987:Q2-1993:Q4
	
	
	
	
	

	Number of observations
	17,533
	17,542
	17,541
	17,533
	17,521

	Loan Sales 
	1.03
	0.85
	0.71
	0.60
	0.67

	Loan Purchases 
	0.71
	0.68
	0.73
	0.73
	0.77

	Net Loan Sales 
	0.32
	0.17
	-0.02
	-0.13
	-0.10


Table 2.  Capital transfers and net loan sales of bank subsidiaries, grouped by relative capital ratios

Banks affiliated with an MBHC
Mean values measured as a percent of assets
	Annually, 1987-2007
	Deviation from the MBHC Capital-to-Assets Ratio (end of previous period, percentage points)

	
	<-3
	Between 

-3 and -2
	Between 

-2 and -1
	Between 

-1 and 1
	Between 

1 and 2
	Between 

2 and 3
	>3

	Number of observations
	749
	1,409
	4,730
	28,859
	4,839
	2,072
	2,390

	Dividends 
	0.54
	0.54
	0.61
	0.74
	0.93
	0.99
	0.95

	Capital Sale & Acq. 
	0.08
	0.04
	0.02
	0.01
	0.00
	0.01
	0.01

	Other trans. with HC 
	0.30
	0.19
	0.13
	0.07
	0.03
	0.03
	0.06

	Cap. trans. with HC 
	-0.16
	-0.31
	-0.46
	-0.66
	-0.90
	-0.95
	-0.88

	Quarterly, 1987:Q2-1993:Q4
	
	
	
	
	
	
	

	Number of observations
	707
	1,851
	7,495
	59,162
	10,264
	4,129
	4,062

	Loan Sales 
	0.91
	0.76
	0.87
	0.79
	0.68
	0.65
	0.67

	Loan Purchases 
	0.80
	0.54
	0.70
	0.70
	0.81
	0.80
	0.91

	Net Loan Sales 
	0.11
	0.22
	0.17
	0.09
	-0.13
	-0.15
	-0.24


Table 3.  Loan sales and loan purchases, grouped by bank type and bank size 

Mean values measured as a percent of assets for the 1987:Q2 to 1993:Q4 period

	
	Assets (1983 $ millions)

	
	<25
	25-50
	50-100
	100-500
	500-1,000
	1,000-5,000
	>5,000

	
	Stand-alone banks

	Number of observations
	87,129
	58,698
	37,387
	19,708
	890
	655
	10

	Loan Sales
	0.51
	0.37
	0.33
	0.37
	0.25
	0.28
	0.55

	Loan Purchases
	0.33
	0.24
	0.18
	0.18
	0.20
	0.29
	0.08

	Net Loan Sales
	0.18
	0.13
	0.15
	0.19
	0.05
	-0.01
	0.47

	
	Banks affiliated with an MBHC

	Number of observations
	20,518
	20,879
	19,209
	20,304
	2,685
	3,057
	1018

	Loan Sales
	0.99
	0.72
	0.65
	0.63
	0.66
	0.81
	2.76

	Loan Purchases
	1.09
	0.70
	0.58
	0.52
	0.51
	0.80
	0.81

	Net Loan Sales
	-0.09
	0.02
	0.07
	0.11
	0.15
	0.01
	1.95


Table 4.  Loan sales and loan purchases of banks affiliated with publicly traded and non-publicly traded MBHCs, grouped by bank size

Mean values measured as a percent of assets for the 1987:Q2 to 1993:Q4 period
	
	Assets (1983 $ millions)

	
	<25
	25-50
	50-100
	100-500
	>500

	
	Banks affiliated with publicly traded MBHCs

	Number of observations
	3,129
	7,717
	10,552
	15,047
	6,323

	Loan Sales
	0.95
	0.63
	0.62
	0.66
	1.05

	Loan Purchases
	0.87
	0.63
	0.59
	0.50
	0.68

	Net Loan Sales
	0.09
	0.00
	0.03
	0.16
	0.37

	
	Banks affiliated with non-publicly traded MBHCs

	Number of observations
	17,389
	13,162
	8,657
	5,257
	437

	Loan Sales
	1.00
	0.77
	0.69
	0.53
	1.03

	Loan Purchases
	1.13
	0.75
	0.57
	0.57
	0.82

	Net Loan Sales
	-0.13
	0.02
	0.12
	-0.04
	0.21


Table 5.  Loan sales and loan purchases of banks with differing capital ratios, categorized by bank type

Mean values measured as a percent of assets for the 1987:Q2 to 1993:Q4 period
	
	Capital-to-Assets Ratio (end of previous period, percent)

	
	Below 20th percentile
	20th-40th percentiles
	40th-60th percentiles
	60th-80th percentiles
	Above 80th percentile

	
	Stand-alone banks

	Number of observations
	40,887
	40,896
	40,894
	40,896
	40,904

	Loan Sales 
	0.53
	0.50
	0.43
	0.35
	0.30

	Loan Purchases 
	0.30
	0.29
	0.27
	0.25
	0.19

	Net Loan Sales 
	0.23
	0.21
	0.16
	0.10
	0.11

	
	Banks affiliated with an MBHC

	Number of observations
	17,533
	17,542
	17,541
	17,533
	17,521

	Loan Sales 
	1.03
	0.85
	0.71
	0.60
	0.67

	Loan Purchases 
	0.71
	0.68
	0.73
	0.73
	0.77

	Net Loan Sales 
	0.32
	0.17
	-0.02
	-0.13
	-0.10


Table 6.  Summary statistics for the regression variables for the Capital Transfers equations
	Variable
	# of obs.
	Mean
	S. D.
	Min
	Max

	CapTrans
	45,048
	-0.67
	0.95
	-6.73
	5.49

	CapitalRatio
	45,048
	8.69
	2.25
	-0.45
	19.40

	NPL
	45,048
	0.69
	0.76
	0.00
	4.81

	GSEmpl
	45,048
	1.87
	1.71
	-10.75
	8.55

	ROA
	45,048
	1.14
	0.76
	-10.79
	10.93

	Liquidity
	45,048
	37.99
	14.55
	0.02
	93.19

	RAssets (mil.)
	45,048
	375
	4,809
	1.19
	590,873

	Deviation CapitalRatio
	45,048             
	0.20
	1.61
	-9.85
	13.04

	Deviation  NPL
	45,048
	-0.06         
	0.61
	-3.97
	4.24

	Deviation GSEmpl
	45,048
	0.02         
	0.50
	-13.62
	8.66

	Deviation  ROA
	45,048
	-0.03          
	0.61
	-10.43
	9.19

	Deviation  Liquidity
	45,048
	0.88         
	9.25
	-60.40
	71.73

	Deviation LRAssets
	45,048
	-1.93                 
	1.39
	-8.78
	-0.001


Table 7.  Determinants of capital transfers

Banks affiliated with an MBHC

	
	CapTransit

	Deviation CapitalRatio​it-1
	-0.158**

	
	(0.000)

	Deviation  NPLit-1
	0.031**

	
	(0.001)

	Deviation GSEmpl​it-1
	0.020

	
	(0.160)

	Deviation  ROAit-1
	-0.206**

	
	(0.000)

	Deviation  Liquidityit-1
	-0.002*

	
	(0.05)

	Deviation LRAssetsit-1
	-0.048**

	
	(0.001)

	
	

	 Adj. R2 

Observations
	0.4617

45,048


Annual observations, 1987 to 2007
Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 8.  Determinants of capital transfers – investigating regulatory incentives

Banks affiliated with an MBHC

Annual observations, 1987 to 2007

	
	CapTransit

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	MinK/A < 5%
	5% ≤ MinK/A ≤ 8%
	MinK/A > 8%
	Diff. (1) – (2)
	Diff. (1) – (3)
	Diff. (2) – (3)

	Deviation CapitalRatio​it-1
	-0.222**
	-0.166**
	-0.129**
	-0.056**
	-0.093**
	-0.037**

	
	(0.000)
	(0.000)
	(0.000)
	(0.002)
	(0.000)
	(0.002)

	Deviation  NPLit-1
	0.081**
	0.024*
	0.027
	0.057
	0.054
	-0.003

	
	(0.009)
	(0.028)
	(0.145)
	(0.078)
	(0.131)
	(0.902)

	Deviation GSEmpl​it-1
	0.028
	0.026
	-0.017
	0.002
	0.045
	0.043

	
	(0.407)
	(0.097)
	(0.493)
	(0.955)
	(0.254)
	(0.137)

	Deviation  ROAit-1
	-0.135**
	-0.205**
	-0.257**
	0.070
	0.122*
	0.052

	
	(0.001)
	(0.000)
	(0.000)
	(0.092)
	(0.023)
	(0.152)

	Deviation  Liquidityit-1
	-0.003
	-0.002
	-0.002
	-0.001
	-0.001
	0.000

	
	(0.347)
	(0.087)
	(0.292)
	(0.743)
	(0.729)
	(0.947)

	Deviation  LRAssetsit-1
	-0.042*
	-0.033*
	-0.011
	-0.009
	-0.031
	-0.022

	
	(0.028)
	(0.023)
	(0.678)
	(0.586)
	(0.275)
	(0.363)

	
	
	
	
	
	
	

	Adj.  R2 

Observations
	0.4690

45,048
	


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 9.  Determinants of capital transfers – splitting ROA and NPL

Banks affiliated with an MBHC

Annual observations, 1987 to 2007

	
	CapTransit

	Deviation CapitalRatio​it-1
	-0.160**

	
	(0.000)

	Deviation  NPLit-1(Bank-State)
	0.042**

	
	(0.000)

	Deviation  NPLit-1(State-BHC)
	0.022

	
	(0.152)

	Deviation GSEmpl​it-1
	0.013

	
	(0.324)

	Deviation  ROAit-1(Bank-State)
	-0.227**

	
	(0.000)

	Deviation  ROAit-1(State-BHC)
	-0.031

	
	(0.172)

	Deviation  Liquidityit-1
	-0.002*

	
	(0.042)

	Deviation LRAssetsit-1
	-0.050**

	
	(0.000)

	 Adj. R2 

Observations
	0.4674

45,048


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 10.  Summary statistics for the regression variables for the Net Loan Sales equations

	
	Banks affiliated with an MBHC

	Variable
	# of obs.
	Mean
	S. D.
	Min
	Max

	NetLoanSales
	87,670
	0.05
	2.33
	-25.44
	25.59

	CapitalRatio
	87,670
	8.01
	1.90
	-1.10
	17.12

	NPL
	87,670
	0.97
	1.00
	0.00
	6.49

	GSEmpl
	87,670
	0.51
	0.51
	-3.05
	3.28

	ROA
	87,670
	0.24
	0.21
	-1.27
	1.68

	Liquidity
	87,670
	40.68
	14.12
	0.86
	93.08

	RAssets (mil.)
	87,670
	368
	3,061
	1.04
	135,676

	Deviation CapitalRatio
	87,670
	0.28         
	1.43
	-7.89
	11.25

	Deviation  NPL
	87,670
	-0.13          
	0.83
	-5.78
	5.43

	Deviation GSEmpl
	87,670
	0.01         
	0.17
	-2.98
	2.79

	Deviation  ROA
	87,670
	-0.001         
	0.18
	-1.76
	1.95

	Deviation  Liquidity
	87,670
	1.49         
	9.85
	-49.47
	67.76

	Deviation LRAssets
	87,670
	-2.24        
	1.58
	-8.78
	-.002


Table 11.  Determinants of net loan sales 

Banks affiliated with an MBHC

	
	NetLoanSalesit

	
	All banks
	Banks with assets < $5 billion

	Deviation CapitalRatio​it-1
	-0.080**
	-0.079**

	
	(0.000)
	(0.000)

	Deviation  NPLit-1
	0.002
	0.002

	
	(0.927)
	(0.919)

	Deviation GSEmpl​it-1
	-0.063
	-0.081

	
	(0.355)
	(0.246)

	Deviation  ROAit-1
	0.178**
	0.180**

	
	(0.003)
	(0.002)

	Deviation  Liquidityit-1
	-0.025**
	-0.025**

	
	(0.000)
	(0.000)

	Deviation  LRAssetsit-1
	-0.071**
	-0.068**

	
	(0.004)
	(0.006)

	 Adj. R2 

Observations
	0.4057

87,670
	0.3879


86,652


Quarterly observations, 1987:Q2 to 1993:Q4

Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 12.  Determinants of net loan sales – investigating regulatory incentives 

Banks affiliated with an MBHC

Bank observations with assets < 5 billion 1983 dollars

Quarterly observations, 1987:Q2 to 1993:Q4

	
	NetLoanSalesit

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	MinK/A < 5%
	5% ≤ MinK/A ≤ 8%
	MinK/A > 8%
	Diff. (1) – (2)
	Diff. (1) – (3)
	Diff. (2) – (3)

	Deviation CapitalRatio​it-1
	-0.033
	-0.096**
	-0.068*
	0.063**
	0.035
	-0.028

	
	(0.126)
	(0.000)
	(0.028)
	(0.006)
	(0.347)
	(0.391)

	Deviation  NPLit-1
	0.027
	-0.011
	0.075
	0.038
	-0.048
	-0.086

	
	(0.342)
	(0.617)
	(0.159)
	(0.256)
	(0.403)
	(0.099)

	Deviation GSEmpl​it-1
	-0.041
	-0.104
	-0.074
	0.063
	0.033
	-0.030

	
	(0.766)
	(0.112)
	(0.805)
	(0.642)
	(0.920)
	(0.920)

	Deviation  ROAit-1
	0.178
	0.176**
	0.137
	0.002
	0.041
	0.039

	
	(0.112)
	(0.017)
	(0.404)
	(0.988)
	(0.836)
	(0.829)

	Deviation  Liquidityit-1
	-0.019**
	-0.025**
	-0.034**
	0.006
	0.015*
	0.009

	
	(0.000)
	(0.000)
	(0.000)
	(0.118)
	(0.015)
	(0.079)

	Deviation  LRAssetsit-1
	-0.023
	-0.069**
	-0.020
	0.046
	-0.003
	-0.049

	
	(0.509)
	(0.007)
	(0.643)
	(0.054)
	(0.952)
	(0.178)

	
	
	
	
	
	
	

	  Adj. R2 

Observations
	0.3882

86,652
	


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 13.  Determinants of net loan sales – splitting ROA 

Banks affiliated with an MBHC

Bank observations with assets < 5 billion 1983 dollars

Quarterly observations, 1987:Q2 to 1993:Q4

	
	NetLoanSalesit

	Deviation CapitalRatio​it-1
	-0.078**

	
	(0.000)

	Deviation  NPLit-1
	-0.000

	
	(0.999)

	Deviation GSEmpl​it-1
	-0.076

	
	(0.276)

	Deviation  ROAit-1(Bank-State)
	0.221**

	
	(0.000)

	Deviation  ROAit-1(State-BHC)
	0.055

	
	(0.544)

	Deviation  Liquidityit-1
	-0.025**

	
	(0.000)

	Deviation  LRAssetsit-1
	-0.068**

	
	(0.006)

	Adj.  R2 

Observations
	0.3880

86,652


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 14.  Summary statistics for the regression variables for the Net Loan Sales equations

Bank observations with assets < 5 billion 1983 dollars

	Variable
	# of obs.
	Mean
	S. D.
	Min
	Max

	
	Banks affiliated with an MBHC

	NetLoanSales
	86,652
	0.02
	2.27
	-25.44
	25.59

	CapitalRatio
	86,652
	8.03
	1.90
	-1.10
	17.12

	NPL
	86,652
	0.96
	1.00
	0.00
	6.49

	GSEmpl
	86,652
	0.51
	0.51
	-3.05
	3.28

	ROA
	86,652
	0.24
	0.21
	-1.27
	1.68

	Liquidity
	86,652
	40.79
	14.13
	0.86
	93.08

	RAssets (mil.)
	86,652
	177.56
	467.60
	1.04
	4,998.26

	
	Stand-alone banks

	NetLoanSales
	204,467
	0.16
	1.34
	-11.46
	11.93

	CapitalRatio
	204,467
	9.18
	2.95
	-4.22
	22.67

	NPL
	204,467
	1.12
	1.23
	0.00
	7.61

	GSEmpl
	204,467
	0.52
	0.50
	-3.05
	3.28

	ROA
	204,467
	0.23
	0.27
	-1.69
	2.07

	Liquidity
	204,467
	45.43
	15.04
	2.29
	94.78

	RAssets (mil.)
	204,467
	54.89
	130.98
	0.89
	4,998.75


Table 15.  Comparing net loan sales of MBHC-affiliated and stand-alone banks 

Bank observations with assets < 5 billion 1983 dollars

1987:Q2 to 1993:Q4
	
	Dependent Variable:  NetLoanSalesit/Assetsit-1

	
	Banks affiliated with an MBHC 
	Stand-alone banks
	Difference

	CapitalRatio​it-1
	-0.056**
	-0.012**
	-0.044**

	
	(0.000)
	(0.011)
	(0.000)

	NPLit-1
	0.005
	-0.007
	0.012

	
	(0.763)
	(0.181)
	(0.469)

	GSEmpl​it-1
	0.006
	0.025**
	-0.019

	
	(0.786)
	(0.005)
	(0.417)

	ROAit-1
	0.232**
	0.053**
	0.179**

	
	(0.000)
	(0.000)
	(0.002)

	Liquidityit-1
	-0.018**
	-0.010**
	-0.008**

	
	(0.000)
	(0.000)
	(0.000)

	LRAssetsit-1
	0.026
	0.046
	-0.020

	
	(0.599)
	(0.297)
	(0.535)

	Adj.  R2 

 Observations
	0.3752
291,119
	


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
Table 16.  Comparing net loan sales of MBHC-affiliated and stand-alone banks 

Observations of non-publicly traded banks with assets < 5 billion 1983 dollars

Quarterly observations, 1987:Q2 to 1993:Q4

	
	Dependent Variable:  NetLoanSalesit/Assetsit-1

	
	Banks affiliated with an MBHC 
	Stand-alone banks
	Difference

	CapitalRatio​it-1
	-0.051**
	-0.009
	-0.042**

	
	(0.000)
	(0.059)
	(0.004)

	NPLit-1
	0.003
	-0.005
	0.008

	
	(0.876)
	(0.359)
	(0.703)

	GSEmpl​it-1
	-0.006
	0.026**
	-0.032

	
	(0.863)
	(0.004)
	(0.318)

	ROAit-1
	0.393**
	0.051**
	0.342**

	
	(0.000)
	(0.001)
	(0.000)

	Liquidityit-1
	-0.019**
	-0.010**
	-0.009**

	
	(0.000)
	(0.000)
	(0.001)

	LRAssetsit-1
	0.126
	0.092
	0.034

	
	(0.071)
	(0.070)
	(0.476)

	Adj.  R2 

 Observations
	0.3836
245,746
	


Notes:  p – values are shown in parentheses   

*  indicates significance at the 5 percent level

** indicates significance at the 1 percent level
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Footnotes

� While Morgan (2002), for example, argues that banks are more opaque than nonfinancial firms, Flannery, Kwan and Nimalendran (2004) are among those that argue that bank assets are no more opaque than those of nonfinancial firms.





� Alternatively, a bank without sufficient capital to hold additional loans within its banking organization still can originate loans and move them off of its balance sheet through securitization.  However, the degree of participation in such activity depends on the ease of access to external markets that, in turn, will likely depend on the characteristics of the banking organization, such as size and transparency.





� While we will refer to regulatory requirements in the text, this should be interpreted more broadly as target capital ratios set by bank management (see, for example, Hancock and Wilcox 1993).  In fact, most banks typically hold levels of capital above the minimum required by bank regulators.  Furthermore, the source of strength doctrine, whereby the holding company must serve as a source of strength for each of its individual bank subsidiaries, in combination with the ability to shift capital among its bank subsidiaries through internal capital markets suggests that MBHCs need not equate capital ratios across its subsidiaries.  Thus, even if management has the same target capital ratio for each of its bank subsidiaries, it is not necessary for them to continually rebalance capital among the subsidiaries, since adjustments can be made as needed through internal capital markets as long as the MBHC maintains sufficient total capital. 





� An additional motivation for banks to buy and sell loans is to diversify their loan portfolios.  While Demsetz (2000) finds support for the diversification motive for bank secondary loan market activity, she finds no strong evidence that such banks increase their buying activity relative to their selling activity, or vice versa.  Since we are concerned with net loan sales, the difference between loan sales and loan purchases, they should be essentially unaffected by the diversification motive.  In fact, the inclusion of Demsetz’s proxies for bank diversification incentives had neither qualitative nor quantitative effects on the main results of this study.





� This reduction would be required to raise the unweighted capital ratio or the risk-based capital ratio if the reduction in risk-weighted assets is achieved through the sale of loans with a 100 percent weight; an even higher percentage reduction would be required for loans with a lesser weight.





� For instance, Chevalier (2004) suggests that Lamont’s (1997) finding that investment by a non-oil segment of a conglomerate falls in response to a reduction in the cash flow of the oil-extracting segment may not necessarily reflect the working of internal capital markets, but rather reflect the responses of these seemingly unrelated segments to a common shock (e.g., unfavorable local economic conditions, if both segments have the same geographic location).





� Maksimovic and Phillips (2002) are an exception to using COMPUSTAT segment data, instead doing their analysis using plant-level data. 





�  While Houston and James (1998) do compare banks affiliated with an MBHC to stand-alone banks, the comparison is flawed because the contrast is between banks affiliated with publicly traded MBHCs and stand-alone banks that are, for the most part, non-publicly traded.  Campello (2002) faces a similar problem, since he compares banks affiliated with an MBHC that are predominately publicly traded (see his Table VI) with stand-alone banks that are predominately non-publicly traded. 


 


� Rather than aggregating individual bank data, one may use financial statements filed by the Bank Holding Companies (FR-Y9 forms).  Unfortunately, only MBHCs with assets above $150 million file their financial statements on a consolidated basis.  Therefore, by using consolidated financial statements, one would have to exclude the smallest MBHCs from the sample.  Aggregating individual bank data for each MBHC, on the other hand, allows consideration of all MBHCs, including the smallest ones. 





� Prior to 2001:Q1, banks with no foreign offices were required to file different reports, depending on their asset size (FFIEC 034 for banks with assets below $100 million, FFIEC 033 for banks with assets between $100 million and $300 million, and FFIEC 032 for banks with assets above $300 million).  For small banks filing the FFIEC 034 report, Schedule RI-A, which shows changes in equity capital, was reported only in the December report.  Beginning in 2001:Q1, all banks without foreign offices, regardless of their asset size, file the same report – FFIEC 041.  As a result, currently all banks report Schedule RI-A quarterly.





� The banks are first divided into quintiles for each year (each quarter in the lower panel).  Then the quintiles shown are formed by aggregating the first quintiles for each year (quarter) to obtain the first quintile for the sample, etc.


 


� Note, however, that loan sales and purchases reported by banks do not distinguish between loan sales and purchases made between affiliates of the same MBHC and those conducted with counterparties external to the MBHC.  Therefore, one might argue that the patterns observed in Table 1 may not necessarily indicate loan selling and buying between a high capital and a low capital subsidiary of the same MBHC, but rather indicate that low capital subsidiaries of an MBHC sell loans in the external loan market, while high capital subsidiaries buy loans in the external loan market.  





� Stand-alone banks include banks that are not affiliated with a bank holding company, as well as banks that are affiliated with a one-bank holding company. 





� Holod and Peek (2007) provide evidence that banks affiliated with a publicly traded MBHC have better access to external sources of funds, such as large time deposits, compared to banks affiliated with a non-publicly traded MBHC.





� We use the (unweighted) leverage capital ratio rather than the risk-based capital ratio.  The risk-based capital ratio is not available for much of our sample period, and it is important to measure the capital ratio consistently across time.





� We could use return on equity (ROE) instead of ROA.  However, since some banks in our sample have negative (book) equity, as well as equity values very close to zero, using ROE is problematic.





� The equation also allows for separate constant (shift) terms for the bank groups.





� The two ROA estimated coefficients differ from each other significantly at the 1 percent level, but the two NPL coefficients do not differ significantly.





� The two estimated coefficients on ROA do differ significantly from each other at the 5 percent level.
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