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Abstract As an alternative to liquidation, corporate reorganization is especially controversial in distressed or declining industries. Recoveries on average are significantly higher in reorganization outcomes, but is the modern machinery of Chapter 11 responsible? We use a detailed set of American corporate bond defaults from the pre-Chapter 11 era to explore the ex post efficiency of reorganizations. We report the new finding that reorganization recoveries are diminished in cases where the industry is distressed, just as liquidation recoveries are. Thus, even though the fire sales modeled by Shleifer and Vishny (1992) do not apply in reorganizations, impaired asset values do appear through the lower reorganization recoveries. Our results suggest that even in the present day, reorganization may not be a viable mechanism for preserving declining industries.
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When Does Corporate Reorganization Work?



Abstract



As an alternative to liquidation, corporate reorganization is especially controversial in distressed or declining industries. Recoveries on average are significantly higher in reorganization outcomes, but is the modern machinery of Chapter 11 responsible? We use a detailed set of American corporate bond defaults from the pre-Chapter 11 era to explore the ex post efficiency of reorganizations. We report the new finding that reorganization recoveries are diminished in cases where the industry is distressed, just as liquidation recoveries are. Thus, even though the fire sales modeled by Shleifer and Vishny (1992) do not apply in reorganizations, impaired asset values do appear through the lower reorganization recoveries. Our results suggest that even in the present day, reorganization may not be a viable mechanism for preserving declining industries.
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I. Introduction Can distressed firms preserve more value through a reorganization process than by liquidating their assets? And how, if at all, does the answer to this question change if the industry as a whole is declining or in distress? A few years ago, the distinction between reorganization and liquidation seemed to have diminished in importance, especially but not only in the United States, because extremely liquid markets for assets made it easier to sell entire companies in bankruptcy as going concerns. Some argued that traditional reorganization was disappearing. (See, for example, Baird and Rasmussen, 2002). With the tightening of markets for assets, however, the role of reorganization and questions about the significance of industry factors have once again assumed central importance. Our paper has several objectives. The first is to revisit the question of whether reorganization is likely to preserve value more effectively than liquidation-oriented approaches to financial distress. We begin at the point of financial distress, and ask which outcome assures greater recovery to the principal creditors. The second objective is to consider how these outcomes are affected when there is evidence of financial distress within the industry. Do the comparative benefits of reorganization and liquidation change, and what impact does this have on creditor recoveries? Finally, we consider whether the results differ in a declining industry, as compared to healthier industries. To address these questions, we use a time period that predates the enactment of Chapter 11 by fifty years, but which had features remarkably similar to today. In the 1920s, large, financially distressed firms were reorganized—or liquidated—through a non-statutory process known as equity receivership. As with current Chapter 11, the managers usually continued to run the distressed firm after an equity receivership was commenced, and they attempted to negotiate the details of the reorganization with the firm’s creditors. An important advantage of using the data from this era is the ability to assess the extent to which any benefits of reorganization might require specific legislative institutions, versus common-law style standards of practice. To analyze outcomes during the equity receivership era, and to make inferences about their relevance today, we use a unique data set comprising nearly every issuance of publicly traded US corporate bonds that defaulted between 1919 and 1928. The data set allows us to  
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determine how the default was resolved and the overall recovery received by the bondholders. The data set also provides good proxies for industry distress, such as the portion of other bonds in the industry that are also in default at any given time. It also includes other interesting details, such as the amount of the payout to bondholders that consisted of cash. To investigate differences between healthy and declining industries, we distinguish between railroads, on the one hand, and all other firms, on the other. The equity receivership had been devised as a mechanism for reorganizing railroads in the late nineteenth century, and nearly all of the early receiverships involved railroads. By the period of our study, however, the railroad industry was in decline, and equity receivership was used with a wide variety of firms in other industries. Railroads were similar in many respects to the American steel companies in the 1990s, or to the American auto industry today. With respect to our first objective—the distinction between reorganization and liquidation-- earlier studies have generally found higher recoveries in Chapter 11 than in Chapter 7. Studying a sample of relatively small cases between 1995 and 2001, Bris, Welch, and Zhu (2006) found that secured creditors received $902 per $1000 and unsecured creditors $516 in Chapter 11, as compared to just $54 for secured creditors and nothing for unsecured creditors in Chapter 7. Because Chapter 11 can be used to liquidate firms as well as to reorganize them, the Bris et al (2006) findings do not precisely distinguish between reorganization and liquidation. During the earlier period covered by our study, recoveries were significantly higher in reorganization, in accordance with the traditional view. Overall, a large firm was able to preserve over $350 more in firm value if it reorganized through an equity receivership. This pattern held both for non-railroads ($704 recovery per $1000 principal in reorganization, vs. $343 in liquidation) and railroads ($566 in reorganization, vs. $117 in liquidation). The data speak only to ex post efficiency. It is possible that liquidation-based insolvency rules are more efficient in some governance systems, due to their ex ante effect. (See, for example, Skeel (1998)). From an ex post perspective, however, our findings show that reorganization produced significantly higher recoveries, after accounting for several economic factors. For our second objective—the significance of industry distress—Shleifer and Vishny (1992) provide the classic model. In their model, industry bidders are constrained themselves when a financially distressed firm needs to sell assets, because the distress conditions often will



 



4



affect an entire industry. If industry distress prevents industry bidders from bidding, the price paid for the distressed firm’s assets may be lower than their value in best use. The Shleifer and Vishny model explains how fire sales can occur even if markets are otherwise quite robust. Subsequent studies, such as Acharya et al (2007), have found evidence that industry distress does indeed depress creditor recoveries. The original model considers only liquidation, however. They do not address the question whether industry-specific factors may also affect recoveries in a traditional reorganization. To test whether Shleifer-Vishny’s fire sale hypothesis holds true in reorganization as well as liquidation cases, we test whether industry distress influences recoveries. We find evidence that bondholder recoveries were lower if the company’s industry was in distress, and thus that distress has analogous effects in reorganization. This finding suggests that the terms of a reorganization are indeed influenced by the external conditions within the industry. However, substantial differences in recovery between reorganizations and liquidations remain even after accounting for the industry distress channel. To explore our third concern, the efficacy of reorganization in a declining industry, we compare railroad defaults to defaults in all other industries during the time period covered by our study. Although bondholders recovered substantially more in cases involving non-railroads than with railroads, most of the differences can be explained by the level of distress within the industry and other economic factors. As with non-railroads, railroad bondholders recover much more in a reorganization than in a liquidation. We find evidence, however, that by the end of the 1920s, reorganization was used primarily by non-railroads rather than by railroads. Railroads were much less likely to reorganize, and they preserved less value by doing so. This finding suggests that the subsequent codification of reorganization in 1934, which removed growing doubts about whether the receivership process was legally permissible for non-railroads, responded to clear a economic imperative. The finding may have important implications for assessing the U.S. government’s involvement in the auto industry bankruptcies in 2009, a possibility we discuss in the concluding section of the paper. In addition to the three principal objectives, the data enable us to explore several other key questions as well. The first is the effect of delay on recovery. In the 1980s and early 1990s, the length of Chapter 11 cases was widely thought to undermine creditor recoveries. In more
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recent years, Chapter 11 cases have proceeded much more quickly, due to creditors’ use of contractual mechanisms to increase their influence over the progress of the case. Focusing on current Chapter 11, a number of scholars have studied the relation between bankruptcy costs and the time spent in bankruptcy. LoPucki and Doherty (2004) find that debtor size and the time spent in bankruptcy are the strongest predictors of the magnitude of professionals’ fees in a case. Lubben (2008, p. 110), however, finds that size (measured as reported assets plus total debt) is important but that the significance of time disappears if factors such as complexity are taken into account. These studies do not directly test whether creditors’ recoveries are related to the duration of the insolvency proceeding. An exception is Helwege (1999) who finds no association between time in default and the value of the firm after accounting for several bargaining related channels. We find that creditor recoveries do indeed decline as the length of the case increases, as the earlier criticism of Chapter 11 assumed. For each year in default, a bondholder’s recover declined by $35 per $1000 principal of debt. But whether this decline represents actual bankruptcy costs or simply substitutes for bargaining channels is something that our data does not reveal. We also consider whether bondholders who were secured recover more than those that were not. The data suggest that secured bondholders recovered $210 more per $1000 on average than unsecured bondholders. This finding needs to be interpreted with caution, however, because a very high percentage of bonds were collateralized. Finally, our data enable us to determine the amount of cash, as opposed to stock or debt instruments, that was paid to bondholders. Cash played a somewhat different role in equity receiverships than in current Chapter 11 cases, because equity receivership law required that dissenting bondholders be given a cash payment in full satisfaction of the firm’s obligations to them. For the period of the study, the data show that differences in cash payouts cannot explain the higher recoveries in non-railroad cases. There are questions this study cannot fully answer. Our data set is not large enough to permit fine-grained differentiation among different industries in the 1920s, for instance. More work also is needed to determine the extent to which market conditions in the 1920s are sufficiently similar to the better developed markets of today to permit firm conclusions about the efficacy of reorganization, the effects of industry distress, and the implications for declining
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industries. But the analysis provides a new window into reorganization in the 1920s, and into issues that have particular importance today. The remainder of the paper is organized as follows. Section II describes the equity receivership process that was used in the 1920s, distinguishing between its use for reorganization and for liquidation, and explaining the differences between railroads and other corporations. Section III describes our data set and provides simple summary statistics. Section IV contains our regression analysis of industry condition, time in default, security, and the fraction of recovery paid in cash. In Section V, we test which kinds of firms are most likely to reorganize. Section VI concludes.



II. Equity receivership in the 1920s



For most of the nineteenth century, the United States did not have a permanent federal bankruptcy law. Congress enacted laws in 1800, 1841, and 1867—repealing each of the first two after two years, and the third after eleven—before finally enacting permanent legislation in 1898. None of these laws was well designed for the financial distress of a large corporation. They focused primarily on individuals and small businesses, providing for liquidation and later a “composition”—that is, a very simple restructuring of a small business’s debts. The procedures that were actually used for resolving a larger corporation’s financial distress were developed in tandem with the emergence of the railroads as America’s first publicly held companies. The rapid expansion of the railroads, especially in the second half of the nineteenth century, was accompanied by frequent failures, particularly during periods of economic crisis. In the mid 1870s, for instance, between 16 and 18% of the nation’s railroad track was in default, and in 1894 and 1895, it was 19.41% and 18.6%. (Swain, 1898). Responding to a perceived public interest that viable railroads be preserved rather than liquidated, courts, at the urging of the investment banks that had underwritten a railroad’s securities and their lawyers, devised a procedure for restructuring troubled railroads. (Skeel, 2001, pp. 56-69). Known as equity or railroad receivership, this reorganization device was fashioned from ordinary foreclosure law. It was the world’s first mechanism for reorganizing large scale corporations, and has the same essential features as Chapter 11, the current corporate reorganization rules in the United States.
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By 1919, at the outset of our data set, the equity receivership device was well established for railroads, and it was increasingly used to resolve the financial distress of other publicly held corporations as well. Although a few corporations filed for bankruptcy under the 1898 Bankruptcy Act, railroads were explicitly excluded from the Act’s coverage and most substantial corporations used equity receivership. There was no equity receivership statute. Equity receivership was judicially created and developed entirely in the courts. As we discuss in more detail below, the process was subject to increasing uncertainty as it applied to non-railroads during the period of our study.



A. Liquidation vs. reorganization and the receivership process



If a railroad or other corporation that had issued bonds to ordinary investors was in danger of default, or had defaulted, it had several basic options. A few reinstated or restructured their bonds without initiating an equity receivership. Companies that restructured informally in this fashion are not included in our study. Most companies initiated an equity receivership, which was generally used to reorganize the company but could also be used for a liquidation. Although a non-railroad corporation could file for bankruptcy under the 1898 Act, the 1898 Act was not designed to handle the financial distress of a substantial corporation, as we have noted. Only a handful of companies in our data set filed for bankruptcy under the 1898 Act. They were comparatively small companies, and each used the 1898 Act to liquidate the firm’s assets. Nearly all of the other firms in the study either reorganized through the equity receivership process, or liquidated after initiating an equity receivership. To commence an equity receivership, a general creditor or creditors of the company filed a document known as a “creditors’ bill” asking the court to seize control of the company’s assets, and to appoint a receiver to run the business. In addition, a secured creditor, usually a secured bondholder, commenced a foreclosure proceeding. Although these actions theoretically were designed solely for creditors’ benefit, they often were orchestrated by the managers themselves, or with the managers’ blessing. Managers sometimes even initiated the receivership themselves, a practice most famously employed by robber baron Jay Gould in the Wabash receivership of 1884. (Skeel, 2001, p. 64). Once the receivership was underway, committees were formed, usually by the investment banks that had underwritten each class of stock or bonds, to negotiate
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with the company’s managers over the terms of a reorganization. If the managers and banks reached agreement, the committees would be combined into a single reorganization committee that would make the only bid at the foreclosure “sale.” The principal currency used in the bid was the old stock and bonds of the investors whose interests were represented by the committee. In return for their old securities, the investors would receive new securities with reduced terms or priorities. In the receivership of the Chicago, Milwaukee, St. Paul and Pacific Railroad, for instance, one of the best known (and most controversial, due in part to complaints about the professionals’ fees) receiverships in the dataset, Warrington reports that the reorganization plan provided for a “[r]eduction of fixed interest debt from $469,521,196 to $242,069,200, thus reducing fixed interest charges from $21,800,000 to about $11,467,000 … annually.” In addition, over $185,000,000 of obligations coming due in the next decade were converted into long term obligations, with most of the interest charges contingent on the railroad’s earnings. To further reduce the overall debtload, the plan also converted ordinary unsecured claims into stock in the reorganized entity. To fund the reorganization, the reorganizers asked the preferred and common stockholders to pay a cash assessment. The preferred stockholders agreed to pay $28 per share and common stockholders $32 in return for retaining an interest in the reorganized railroad, which raised a total of $70,032,548 in cash from the preferred stock and $60,698,820 from the common stock. (Warrington, 1936, pp. 45-46). In a liquidation, the receiver that was appointed to take control of the business would sell its assets and distribute the proceeds to creditors. The New York and North Shore Traction Company, for instance, an urban electric railway, defaulted on a class of its bonds on April 1, 1919. After the New York City Board of Estimate and Appointment announced that the firm’s franchises were forfeited due to a failure to continue operating its lines in January, 1921, the bondholders asked for a receiver, began foreclosure proceedings and obtained an injunction that prevented the city from taking over any of the railroad’s property. Two years later, the company’s non-New York assets were sold for $75,000, and it subsequently turned over the New York rail properties to the city of New York in return for 50% of the profits of the line. (Warrington, 1936, pp.74-75).



 



9



Throughout our analysis, we distinguish between firms in the study that were liquidated and those that were restructured. This enables us to test the efficacy of reorganization, both in general and for industries that are distressed or in decline.



B. The railroad industry vs. other corporations during the 1920s



The other key distinction during the period of our study is the distinction between railroads, on the one hand, and other corporations, on the other. Although the equity receivership was originally devised for reorganizing railroads, the same procedure was used to restructure non-railroads as these corporations achieved comparable size and complexity. In the period covered by our dataset, more than half of the companies that defaulted and for which a receivership was commenced were non-railroads. The distinction between railroads and non-railroads is significant for three reasons. The first factor is the diverging trajectories of railroads and the other industries that feature prominently in our study. By the beginning of our study, the glory days of the railroads were already receding into the distance. The railroads were, and were increasingly understood to be, a declining industry. Lubben (2004, p. 1431) shows, for example, that railroads significantly underperformed other stocks after World War I. In this regard, they occupied a somewhat similar position to the status of the American steel and auto industries in more recent years. The divergence in fortunes of the railroads and other American industries, makes this divide a particularly useful one to study. The second factor stems from the origins of the equity receivership as a procedure devised with railroads in mind. When courts approved an equity receivership, they frequently noted the special public interest attached to the railroad industry. As the receivership strategy was used in an increasing number of cases involving non-railroads, questions arose as to whether this extension into other contexts was legitimate. By the end of the period covered by our study, several important Supreme Court cases had added fuel to the fire, hinting darkly that the answer might well be no. In Harkin v. Brundage, a 1928 case, the Supreme Court suggested that it would take a closer look in non-railroad cases at the collusive techniques that reorganizers
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commonly used to establish federal court jurisdiction over a receivership.1 Several years later, the Court emphasized that courts had looked favorably on the receivership device only because a railroad was a “public service corporation” that supplied a “service in furtherance of the public good.”2 Finally, railroads were traditionally thought to have a different capital structure than other corporations. Because many of the larger railroads had been formed through a series of mergers with smaller roads, after which creditors retained the collateral they had held before the mergers, railroads often had an unusually complex capital structure. By the time covered by our study, many of the railroads had already been restructured through the equity receivership process, and had emerged with simpler capital structures. As a result, any distinctions may have been less pronounced than in the nineteenth century, or disappeared altogether. But it is possible that railroads’ capital structure differed from other industries. Shortly after the period covered by our dataset, Congress responded to the growing uncertainty, as well as the effects of the liquidity crisis created by the Great Depression, by codifying corporate reorganization for the first time. In 1933, Congress added a new section for railroad reorganization to the 1898 Act; and the following year, it enacted a very similar section for other kinds of corporations. The new provisions eliminated the questions about non-railroad receiverships and largely incorporated existing practice into the 1898 Act. From this time forward, large scale corporate reorganization has been included as part of the general federal bankruptcy law in the United States. For each of these reasons, the distinction between railroads and other kinds of corporations was crucial during the period of our study. By dividing our data into cases involving railroads and those involving other firms, we will be able to assess an issue of particular relevance today: the difference between bankruptcy outcomes in declining and nondeclining industries. Our analysis therefore focuses on four groups of outcomes: 1) railroads that reorganized during the period of our dataset; 2) railroads that liquidated; 3) nonrailroads that reorganized; and 4) nonrailroads that liquidated.                                                          1



Harkin v. Brundage, 276 U.S. 36, 52 (1928). The receivership could only be filed in federal court if the debtor and the creditors came from different states. A company that wished to initiate a receivership therefore arranged for an out-of-state creditor to file the creditors’ bill. The filing in collusive in that it was arranged by parties—the company and its creditors—that were ostensibly opponents in the judicial proceeding. 2 Shapiro v. Wilgus, 287 U.S. 348, 356 (1932).
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III. Corporate bond defaults



The corporate bond data was compiled by hand from a doctoral dissertation submitted to the University of Pennsylvania by William Warrington in 1936. The dissertation—which is entitled “The Nature and Extent of Losses to Bondholders in Corporate Reorganization and Liquidation 1919-1928--” contains a qualitative and quantitative description of every known individual bond issuance by an American corporation that defaulted between 1919 and 1928. We generate our data set from this dissertation and glean bond characteristics and default outcome for each bond according to both the promised terms and actual recovery values reported by Warrington (1936). Warrington indicates that the original sources are contemporary publications and announcements, including: Moody Industrials, Moody Public Utilities, Standard Statistics, Poor Industrials, the Commercial and Financial Chronicle; individual court and bank letters; and announcements released by the individual firm. To assess the accuracy of the data culled from the dissertation, we verified by web search specific case facts (default date, date of emergence, and liquidation details) for a sample of ten percent of the issues. We do not find any errors.



A. Sample construction



The dissertation contains 386 bond defaults over the 10-year period, for which we are able to obtain recovery values for 205 cases. This large reduction in the sample occurs because we require a recent (one month) traded price for securities offered in reorganization or the amount of cash paid per bond in liquidations. In addition, we require the bond default date and the default resolution date to be available. These dates are reported for 180 of the 205 bonds. The 386 bonds detailed in the dissertation also include reinstatements. These are cases where issuers default on principal or coupon but later make creditors whole and the firms continue without transfer of firm assets to a second party. The removal of reinstatements reduces the sample from 180 bonds to 158 bonds. Finally, some of our independent variables are missing for
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12 of the 158 bonds. To maintain consistency in our analysis we also exclude these 12 bonds to arrive at our final sample size of 146 cases.



B. Data



We define Default Date as the date of the first missed payment of coupon or principal. The first default date reported is January 1919 and the last default date reported is December 1928. Time To Maturity is defined as the original maturity date minus Default Date, measured in years. Time in Default is the time the bond spent in default, measured in years. Issue Size is the outstanding nominal amount of the bond at the date of default. Coupon Rate is interest promised, measured in percent per annum. We define Secured as an indicator variable for the presence of collateral. Each bond is classified as a secured or unsecured bond. Plain bonds without specific collateral were the minority - out of 146 bonds, 13 are unsecured, 133 are secured. Among the different classes of bonds present in our data set, first mortgage bonds, first and junior liens, second mortgage bonds, general mortgage bonds, and collateral trusts were considered to be secured bonds. We considered plain debentures and income bonds as unsecured bonds. Recovery is the market value of total proceeds (cash and marketable securities) paid out per $1000 face value at the end of default.3 In every case, we are able to distinguish the amount paid out in cash from the amount paid out in marketable securities. The value of marketable securities is obtained by multiplying the face value of securities with the price closest to the date of reorganization as reported in the dissertation. Recovery is not recorded if the prices of marketable securities cannot be obtained.



C. Descriptive statistics



Summary statistics for the entire sample and our four sub-samples appear in table 1. Coupon Rate varies between 3.5 and 8 percent per annum. The average time to maturity remaining at default is 9.6 years. We observe significant variation in Issue Size as the face value of sample bonds ranges between $50,000 and $68 million. The average issue size and maximum                                                          3 We measure recovery in nominal terms. This does not create a measurement issue as the CPI index was 16.5 at the beginning of our data set in 1919, and 16.6 at the end of our data set in 1928, which essentially leads to a zero inflation rate on average. In addition, the standard deviation of the monthly inflation rate was one percent. 
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issue size appear relatively small compared to today’s times, but if inflated by the CPI the average issue size is nearly $70 million and the maximum issue size is $853 million. The average recovery is $501. The maximum recovery of $1250 exceeds $1000 in some instances as bondholders recover missed coupons from the default to resolution as well as the principal amount owed on the bond. How does this compare to more recent default outcomes? On average, our recovery rate is similar to the values reported in Franks and Torous (1994) who analyze 37 firms that reorganize under Chapter 11 between 1983 and 1990, and find an average recovery rate of $50.9 per $100 face value. Acharya et al. (2007) report an average price of defaulted instruments of 51.2% covering 465 firm defaults in the U.S. between 1981 and 1999. Bris, Welch, and Zhu (2006) study the differences between 61 Chapter 7 and 225 Chapter 11 cases between 1995 and 2001 in Arizona and New York, and report that unsecured bondholders received nothing in liquidation, secured bondholders received $5.4 on average per $100 face value. After completing Chapter 11, unsecured bondholders received $51.6, and secured bondholders $90.2 on average per $100 face value. Compared to our data, however, Bris et al. (2006) study the outcomes of smaller firms. The average time spent in default is 3.49 years (41 months), which is longer than observed in studies that employ more recent data. For example, Helwege (1999) examines 129 defaulted junk bonds and find the average time in default in roughly 20 months. Bris et al. (2006) report a mean time in default of 1.9 and 2.3 years for liquidations and reorganizations, respectively. An unusual feature of our data set is that cash played a role in both liquidations and reorganizations - the mean of cash paid out in recovery is $207. Table 1 also contains summary statistics for four group sub-samples-- non-railroad reorganizations, railroad reorganizations, non-railroad liquidations, and railroad liquidations, respectively. The non-railroad industry group consists of power utilities and manufacturing firms while the railroad group consists of electric and steam railroads. Coupon, Time to Maturity, and Time in default do not display a great deal of sub-sample variation and an F-test equality of means does not reject the null hypothesis. There is, however, substantial variation in issue size and recovery. Mean issue size is $9.53 million for railroad reorganizations and $3.76 million for non-railroad reorganizations. The issue size pattern for liquidations is quite different as mean issue size differs by only $0.79 million. Non-railroad reorganizations ($704) recover more than
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railroad reorganizations ($566), and non-railroad liquidations ($343) recover more than railroad liquidations ($117). Statistical tests across the groups confirm that issue size and recovery means and medians are different. Cash has a mean value of $282 for non-railroad reorganizations and $172 for railroad reorganizations. This could be slightly misleading, however, as the non-railroad subsample has higher recovery. It is potentially more useful to compare the proportion of recovery paid in cash and we find that approximately 42% of recovery is paid cash for both the railroad and non-railroad sub-samples. The Appendix shows the list of all firms contained in the sub-samples. The total number of firms listed in the Appendix is less than 146 since some firms default more than once during our sample period.



IV. Regression Analysis



We test the extent to which different economic channels can explain the cross-sectional variation in recovery across the four groups using regression analysis. We design our test to be able to directly test for differences among the groups, i.e. instead of using group-specific indicator variables, we formulate cumulative groups: Group 1 is a dichotomous variable that takes a value of one for all reorganizations and non-railroad liquidations and zero otherwise. Group 2 is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Group 3 is a dichotomous variable that takes a value of one for non-railroad reorganizations and zero otherwise. Hence, if we regress Recovery on a constant, Group 1, Group 2, and Group 3, then the constant extracts the average recovery of railroad liquidations, the coefficient estimate on Group 1 shows the incremental recovery for non-railroad liquidations above railroad liquidations, the coefficient estimate on Group 2 shows the incremental recovery for railroad reorganizations, and so forth.



A. Industry condition



The first economic channel that we test is an industry distress hypothesis based on Shleifer and Vishny (1992). We employ ordinary least squares with White’s (1980) heteroscedasticity correction to estimate the following model:



 



15



Recovery = Constant + b1*Group1 + b2*Group2 + b3*Group3 + b4*Issue Size + b5*Industry Defaults + b6*Other Defaults + b7*Failure + b8*Time to Maturity + b9*Coupon Rate+ ,



where Industry Defaults is the total amount of debt in default for the same industry grouping minus Issue Size. Other Defaults is the total amount of debt in default across all industry groupings at the time of default minus the sum Issue Size and Industry Defaults. Issue Size, Industry Defaults, and Other Defaults are in hundreds of millions. Failure is the business failure rate per 10,000 firms in the year of recovery. The estimation results are presented in table 2. Our prior is that a larger Industry Default realization is associated with a lower recovery rate, since fewer bidders within the same industry group induce depressed firm values in an asset-specific and liquidity-constrained environment, similar to the fire-sale effect. We find support for our hypothesis based on a statistically significant and negative b4 estimate among several specifications4, and also note that the amount of defaulted debt of other industries does not explain the cross-section of recovery. The industry distress channel can also explain differences in asset values among railroad and non-railroad liquidations, as the coefficient estimate for Group1 is insignificant. This is not surprising, as the original argument in Shleifer and Vishny (1992) is based on a liquidation mechanism. Somewhat surprisingly, however, the inclusion of Industry Defaults also leads to an insignificant Group3 coefficient, suggesting that industry distress also matters for firms in reorganization. While asset specificity is also given for firms that reorganize, such a result goes beyond the argument made in Shleifer and Vishny (1992).5 It is important to note that industry conditions do not explain differences of liquidations versus reorganizations, and a significant coefficient estimate for Group2 remains. We find further support for the industry distress channel as our results are robust after controlling for the general state of the economy.                                                          4 While the industry defaults coefficient is only marginally significant in specifications two and three on Table 2, the industry defaults coefficient is significantly different from zero at the five percent level in three of the four specifications presented in Table 6. 5 We acknowledge this result could be driven in part by cases that Warrington (1936) labels as a reorganization, but are in fact the sale of an intact firm to a third party. We identify 15 out of the 106 reorganizations in our sample for which this occurs. After excluding those cases and repeating the test, industry conditions still explain differences in asset values among railroad and non-railroad reorganization, but statistical significance is weaker. These test results are available upon request.
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B. Time in default



As a second channel, we explore the extent to which the time spent in default matters for recovery values. Clearly, every month spent in default accrues bankruptcy costs, such that we expect time in default and ex-post recovered values to be negatively correlated. This negative correlation can be observed in table 1, where the group of firms with lowest recovery spends 4.13 years in default, on average, the group with the highest recovered amounts spends 2.89 years in default, respectively. However, by estimating the amount of asset value lost per unit of time spent in default, can we also explain the differences in recovery among the four groups? To answer this question, we estimate the following model:



Recovery = Constant + b1*Group1 + b2*Group2 + b3*Group3 + b4*Time in Default + b5*Failure + b6*Time to Maturity + b7*Coupon Rate+ ,



and the results are shown in table 3. We find that a significant fraction of asset value is lost per year spent in default - based on the b4 coefficient estimate, and after controlling for the general state of the economy, approximately $35 per $1,000 face value. Interestingly, the time spent in default does not appear to explain the differences among the four subgroups. The Group1 – Group3 coefficient estimates alter slightly after the inclusion of Time in Default, but substantial gaps remains. It is not clear how this finding compares to current bankruptcy cases, but the question is important. Much of the criticism of Chapter 11 in the 1980s and 1990s centers on the duration of Chapter 11 cases. A substantial recent literature considers the significance of case length to overall bankruptcy costs, with a particular focus on professionals’ fees. LoPucki and Doherty find that duration of the case is a major factor in costs (LoPucki and Doherty (2004), p. 120), whereas Lubben (2008, p. 110) questions this finding. While costs may well affect recoveries, these studies do not address creditor recovery is related to case length.
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C. Secured bonds



A large fraction but not all of our default proceedings are subject to specific collateral. This could be a potential determinant of firm values, and possibly also explain the crosssectional variation of recovery. We estimate the following model:



Recovery = Constant + b1*Group1 + b2*Group2 + b3*Group3 + b4*Secured + b5*Secured*Industry + b6*Failure + b7*Time to Maturity + b8*Coupon Rate+ ,



where Secured is a dichotomous variable which takes a value of one for issues with specific collateral and zero otherwise, Industry is a dichotomous variable which takes a value of one for non-railroads and zero otherwise. The estimation results are shown in table 4. First, we note that Secured by itself does not help to explain any variation in recovery among the four sub samples. Adding Secured to our specification (Model 2) suggests that secured creditors hold on to significantly more asset value compared to unsecured creditors, in our case $210. This result, however, should be interpreted with some care due to the small cross-sectional variation of this variable. After refining our analysis by interacting Secured and Industry, we find that the importance of Secured alone vanishes - showing that the result could simply be an industry-fixed effect. On one hand, non-railroad firms could simply be in a better economic condition. On the other hand, as mentioned earlier we have some reason to believe that railroad companies are subject to a larger degree of creditor heterogeneity which could also lower the value of collateral.



D. Fraction of recovery paid in cash



During our time period, firms undergoing reorganization redeemed some fraction of firm value in cash. Although cash also is a feature of contemporary reorganizations, it had an additional, distinct role in equity receiverships. After comparing the significance of cash in the two eras, we describe our results below. In a contemporary reorganization, the cash received by bondholders or other creditors would come as part or all of the recovery received by that class of creditors. The debtor might propose to pay a class of unsecured creditors a mixture of cash and debt, for example, $10 in
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cash plus 50% of the face value of each $100 of their claim to be paid out over some period of time.6 During the equity receivership period, reorganizers needed cash for an additional reason as well. With respect to any given class of claims, the proposed plan only bound the creditors who affirmatively agreed to it. Any dissenting creditors were entitled to payment in cash. The court determined the amount of cash that dissenters would receive by setting a value, the “upset price,” that theoretically reflected the liquidation value of creditors’ claims. The upset price was extremely important, because a high upset price could make it very difficult for the reorganizers to persuade a substantial majority of creditors to agree to the reorganization. As Warrington (1936) notes, the upset price “must be high enough to fairly compensate the [dissenting] bondholders but, at the same time, not so high that the reorganization committee will be unable to provide the cash required for the purchase price.” (p.67). In most cases, the upset price was significantly lower than the value a bondholder would receive from the reorganization. (Weiner, 1927). The cash set aside for bondholders in an equity receivership would thus be used for two different purposes with respect to any given class of bondholders. Bondholders who agreed to the reorganization might receive cash as all or part of their payment under the reorganization plan. Dissenting bondholders, on the other hand, would receive cash as the payment of the upset price of their bonds. Our data set does not permit us to distinguish between the two types of cash payments to bondholders. We speculate, however, that higher amounts of cash may reflect a greater amount of heterogeneity among the creditors in a class and thus higher levels of dissent. Higher cash needs could also reflect greater skepticism about the prospects for the company in reorganization or in some cases an upset price that was high enough to encourage a comparatively high number of creditors to dissent and insist on the cash payment. To explore our cash hypothesis, we estimate the following regression model:



Recovery = Constant + b1*Industry + b2*Cash + b3*Failure + b4*Time to Maturity + b5*Coupon Rate+ ,                                                          6



Cash is used for other purposes in a bankruptcy case as well. Administrative claimants such as the debtor’s lawyers and other professionals must be paid in cash, and a firm is permitted to pay small creditors in cash. But we focus on the cash portion of recoveries for ordinary creditors.
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which is now estimated on the sample of 106 reorganizations only. We confirm that at least 20% of firm value is recovered in cash on average, see table 5. This closely resembles the descriptive results in table 1, also showing that Cash cannot explain the substantial difference between railroad and non-railroad recovery.



E. What remains unexplained?



Up to this point, we have tested several channels in isolation. It is possible, however, that our failure to include one set of explanatory factors in other models obscures the relative importance. Hence, we test our entire laboratory in one model, given by the equation



Recovery = Constant + b1*Group1 + b2*Group2 + b3*Group3 + b4*Issue Size + b5*Industry Defaults + b6*Other Defaults + b7*Time in Default + b8*Secured + b9*Failure + b10*Time to Maturity + b11*Coupon Rate+ ,



the results for this estimation are presented in table 6. We find that several economic channels are at work simultaneously, including industry conditions, market-wide conditions, time aspects, etc. They can explain differences in recovery among railroad and non-railroads in liquidation, as the importance of Group 1 vanishes. They can also explain differences in recovery among railroad and non-railroads in receivership, as the importance of Group 3 vanishes. However, our laboratory does not contribute to explaining the differences in firm values observed in liquidation versus reorganization, as given by Group 2. It appears that during the 1920’s creditors tried to preserve substantial going-concern value through receivership, close to $300 per $1,000 face value. These findings do not differentiate among types of firms, thus begging the question of which kinds of firms and their creditors were benefiting from receiverships in the 1920s, and to what extent. To address this question, we distinguished between railroad and non-railroad firms in the regressions described in the next section.
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V. Which firms did reorganize in the 1920s?



To explore the reorganization decision, we estimate a logistic model given by



Outcome = Constant + c1*Coupon Rate + c2*Secured + c3*Issue Size + c4*Failure-Pre + c5*Industry + c6*Industry*Industry Defaults + c7*(1-Industry)*Industry Defaults + ,



where Outcome is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Failure-Pre is the business failure rate per 10,000 firms in the year of default, and we include this variable to control for the state of the economy at the time default occurs. Results are presented in table 7. Three observations stand out: First, we find that larger firms tend to reorganize, since Issue Size is positively associated with Outcome. This is consistent with evidence on outcomes in Chapter 11 today. Some studies find that 95% of the very largest corporate debtors confirm reorganization plans, as compared to less than 25% of small debtors. (See, for example, Bussel & Warren (2009), p. 672.) Second, there appears to be an industry effect in that non-railroad firms tend to reorganize, not railroad firms. Hence, during the time of our sample period nonrailroad companies had appropriated the advantages of reorganization and its possibilities to preserve asset value. Railroad firms, and this is our third observation, show no tendency to make use of receivership to reorganize, even when their industry conditions were severe.



VI. Conclusion



The data presented here show that bondholders received significantly higher recoveries in the 1920s if their company was reorganized, than if it was liquidated. The higher recoveries were robust even to the differences between railroads and non-railroads, to differences in levels of industry distress, and several other economic factors. These results can not directly address the issue of ex ante efficiency, because it is possible that weak recoveries and liquidation are associated with governance that is ex ante efficient. But the results provide evidence that reorganization was efficient ex post during the period of our study.
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In an extension of the Shleifer-Vishny (1992) model of assets sales by a distressed firm, the data also show that recoveries in reorganization are lower if the industry as a whole is in distress. Our findings suggest that industry conditions shape recoveries in bankruptcy, even if the company is reorganized rather than liquidated. This provides support for the theoretical contention that reorganization functions like a hypothetical sale of the company being reorganized. Although both railroad and non-railroad bondholders fared better in reorganization than in liquidation, reorganization was primarily used for non-railroads during the 1920s. This finding is surprising historically, because receivership was still viewed as a railroad reorganization device during this period. One implication of the finding is that the decision by Congress to establish a statutory reorganization provision in 1934 responded to an economic imperative. Judicial decisions had raised questions whether the receivership process was permissible for non-railroads, or whether it could only be used to reorganize railroads. Yet nonrailroads were the industries for whom reorganization was most important and most effective in the 1920s. The 1934 legislation removed the uncertainties that had clouded this development. The finding that railroads were not the principal beneficiaries of reorganization may also have important implications for today. It suggests, for instance, reorganization cannot rescue a declining industry. The steel industry bankruptcies of the 1990s, which led to liquidation sales to buyers like Wilber Ross, may therefore have been inevitable, contrary to the complaints of many observers in the popular press when the companies were sold. The finding may also suggest that the U.S. government was responding to reorganization realities when it decided not to let Chrysler file an ordinary Chapter 11 case in 2009. Whether the decision was desirable can be debated. But the evidence from the period of our study suggests that an ordinary reorganization might not have preserved the company. Our study raises other interesting questions that our data set does not allow us to confidently answer, such as the exact role of cash, and the effects of the complexity of a firm’s capital structure or heterogeneity within a class of bonds. Each of these factors also are likely to have important implications for understanding the efficiency of reorganization.
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  Appendix: Firms by sub-groups Non-railroad reorganizations Memphis Consolidated Gas & Electric Co. Middle States Oil Corp. New England Oil Refining Co New Jersey Steamboat Co. New York & Cuba Mail SS Co. Oil Lease Development Co. Portland Flouring Mills Co. Public Light & Power Co. Riordan Co. Ltd. Rolph Navigation & Coal Co. South Carolina Gas & Electric Co. South Carolina Light,Power Southern Gem Co. United Oil Producers Corp Virginia-Carolina Chemical Company Washington-Idaho Water,Light&Power Co. West Va. Coal & Coke Co Wilson & Co



American Writing Paper Co. Atlantic Fruit Co. Caddo Central Oil & Refining Corp. Canadian Light & Power Co of Montreal Chalmers Motor Corporation Colorado Springs Electric Co. Colorado Springs Light & Power Co. Consolidated Copper Mines Company Consolidated Steel & Iron Corp. Distillers Securities Corp Dryden Paper Co. Ltd Dryden Pulp & Paper Co. Ltd. Eastern Vermont Public Utility Corp Falcon Tin Plate Co. Hess Steel Corp. Hortonia Power Co. Indiahoma Refining Co. J. H. Williams & Co.



Railroad reorganizations Indianapolis Northern Traction Company Indianapolis, New Castle & Eastern Trac. Co. Indianapolis, Shelbyville & SE Traction Co. Interborough Metropolitan Co Jefferson Traction Co. Kansas City & Pacific Railroad Kansas City Railways Co Kansas City, Kaw Valley & Western Railway Keokuk & Des Moines Railway Muncie & Union City Traction Co. Muncie, Hartford & Fort Wayne Railway Co. New Orleans Railway New York Municipal Railway Corp New York Railways Co Newton Railways Rockford & Freeport Electric Railway Co. Rockford & Interurban Railway Co. Schuylkill Traction Co. St. Louis & Suburban Railway Co St. Louis Transit Co Toledo & Western Railroad Co. Union Traction Co of Indiana United Railways Co. of St. Louis Western Ohio Railway



Aurora, Elgin & Chicago Railroad Co. Binghamton Railroad Co Binghamton Railway Co Binghamton, Lestershire & Union RR Company Boston & Main Railroad Brooklyn Rapid Transit Co Chicago Elevated Railways Co Chicago, Milwaukee & Puget Sound Ry Chicago, Milwaukee & St Paul Railway Co. Christopher & Tenth St. RR Cincinnati, Georgetown & Portsmouth Railroad Colorado, Wyoming & Eastern Railway Columbus & Ninth Ave Railroad Co Denver & Rio Grande Railroad Denver City Tranway Co Denver Tramway Co. Denver, Northwestern Railways Co Fitchburg Railroad Flushing & College Pt, Electric Rwy Co. Frankford, Tacony & Holmesburg St Railway Humboldt Transit Company(Eureka, Cal.) Indiana Northern Traction Co. Indiana Union Traction Co. Indianapolis & Cincinnati Traction Co. Indianapolis & Southeastern Traction Co.
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Non-railroad liquidations Avery Company Cleveland Akron Bag Co. Continental Asphalt and Petroleum Co. Downey Shipbuilding Co. Illinois Coal Co.



Kaministiqua Pulp and Paper Co. Mahagami Pulp and Paper Co. Peen Steel Castings Co. Vermont and Quebec Power Corp. Wayne Coal Co.



Railroad liquidations Lowell & Fitchburg St. Railway Maryland, Delaware & Virginia Ry. Co. Mesabe Railway Company Michigan Railroad Co Milford & Uxbridge St. Railway Milford Holliston & Framingham St. Railway Morris County Traction Company New York & North Shore Traction Company Northern Cambria Railway Olean, Bradford & Salamanca Railway Plymouth&Brockton St. Railway Co Southern Cambria Railway Co Washington, Alexandria & Mt.Vernon Railway



Auburn & Syracuse Electric Railroad Co Boise & Interurban Railway Ltd. Boise Valley Traction Company Chicago & Interurban Traction Company Chicago, Peoria & St. Luis R. R. Co. Cleveland & Erie Railway Dayton,Covington & Piqua Traction Co Detroit & Port Huron Shore Line Ry Detroit, Bay City & Western R. R. Co. Detroit, Jackson & Chicago Ry Detroit, Ypsilanti, Ann Arbor & Jackson Ry Grand Rapids,Holland & Lake Michigan Ry Illinois Central Electric Ry Joplin & Pittsburgh Railway Co.
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Table 1 Descriptive Statistics This table provides summary statistics for the sample of corporate bond defaults between 1919 and 1928. Coupon is the coupon rate expressed in percent per annum. Time to Maturity is the remaining time to maturity from default, in years. Issue Size is the nominal amount outstanding at time of default, expressed in millions of dollars. Secured is a dichotomous variable, which takes a value of one for issues with specific collateral and zero otherwise. Time in Default is the elapsed time from default to liquidation or reorganization. Recovery is expressed in dollars of securities or cash recovered per $1000 of principal, for liquidations and reorganization. Cash is the dollars of recovery paid in cash. Variable



Mean



Median



Sd. Deviation



Minimum



Maximum



5.00 6.50 1.50 1.00 3.50 503.60 50.00



1.14 11.69 10.80 0.29 2.03 379.29 310.98



3.50 0.00 0.05 0.00 0.00 0.00 0.00



8.00 74.00 67.83 1.00 8.50 1250.00 1088.33



1.12 8.08 4.64 0.40 1.76 338.14 369.95



5.00 0.00 0.14 0.00 0.50 0.00 0.00



8.00 24.00 24.50 1.00 6.83 1250.00 1088.33



0.87 14.52 15.30 0.22 2.35 334.21 285.39



3.5 0.00 0.05 0.00 0.00 0.00 0.00



7.50 74.00 67.83 1.00 8.50 1000.00 1000.00



Panel A: Whole Sample (146 observations) Coupon Time to Maturity Issue Size Secured Time in Default Recovery Cash



5.68 9.64 5.49 0.91 3.49 501.02 206.77



Panel B: Non-railroad reorganizations (45 observations) Coupon Time to Maturity Issue Size Secured Time in Default Recovery Cash



6.44 9.07 3.76 0.80 2.89 703.26 282.30



6.00 7.00 2.03 1.00 2.50 825.00 0.00



Panel C: Railroad reorganizations (61 observations) Coupon Time to Maturity Issue Size Secured Time in Default Recovery Cash



 



5.07 9.15 9.53 0.95 3.57 566.38 172.69



5.00 6.00 2.50 1.00 4.25 667.00 44.00
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Table 1, continued Variable



Mean



Median



Sd. Deviation



Minimum



Maximum



Panel A: Non-railroad liquidations (10 observations) Coupon Time to Maturity Issue Size Secured Time in Default Recovery Cash



6.90 10.40 1.84 1.00 3.77 342.98 342.98



7.00 13.50 1.86 1.00 3.25 213.19 213.19



0.99 7.63 1.11 0.00 1.76 382.78 382.78



5.00 0.00 0.30 1.00 1.08 0.00 0.00



8.00 19.00 3.84 1.00 6.25 1000.00 1000.00



0.66 11.22 0.97 0.18 1.57 189.60 189.60



5.00 0.00 0.06 0.00 1.00 0.00 0.00



7.00 35.00 4.05 1.00 8.00 1000.00 1000.00



Panel B: Railroad liquidations (30 observations) Coupon Time to Maturity Issue Size Secured Time in Default Recovery Cash



 



5.36 11.23 1.05 0.96 4.13 117.41 117.41



5.00 8.50 0.76 1.00 4.00 69.84 69.84
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Table 2 Industry Condition Regressions This table contains the results from the regression of recovery on group, industry condition variables, and a set of control variables. Recovery is dollars recovered per $1000 principal. Group 1 is a dichotomous variable, which takes a value of one for all reorganizations and non-railroad liquidations and zero otherwise. Group 2 is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Group 3 is a dichotomous variable which takes a value of one for non-railroad reorganizations and zero otherwise. Issue Size is the nominal amount of debt outstanding at the time of default. Industry Defaults is the total amount of debt in default for the same industry grouping minus Issue Size. Other Defaults is the total amount of debt in default across all industry groupings at the time of default minus the sum Issue Size and Industry Defaults. Issue Size, Industry Defaults, and Other Defaults are hundreds of millions. Failure is the business failure rate per 10,000 firms in the year of recovery. Time to Maturity is the remaining time to maturity from default, in years. Coupon is the coupon rate expressed in percent per annum. Associated heteroscedasticity-robust t-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 146 observations. Variable Constant Group 1 Group 2 Group 3



Model 1



Model 2



Model 3



Model 4



117.41 2.04 225.57 1.96 223.39 2.08 136.88 2.21



348.76 2.85 69.23 0.53 357.30 2.73 4.79 0.05 31.48 1.25 -120.53 -2.55 -13.80 -0.48



1452.03 4.64 89.62 0.72 306.57 2.44 59.22 0.63 18.40 0.75 -68.69 -1.46 13.37 0.47 -11.52 -3.80



0.31



0.34



0.39



1475.03 4.12 63.38 0.47 328.52 2.39 36.51 0.35 17.26 0.71 -86.44 -1.79 7.64 0.27 -11.20 -3.69 -3.37 -1.52 4.04 0.15 0.40



Issue Size Industry Defaults Other Defaults Failure Time to Maturity Coupon Adj. R-square



 



29



Table 3 Time in Default Regressions This table contains the results from the regression of recovery on a set of group variables, time in default, and a set of control variables. Recovery is dollars recovered per $1000 principal. Group 1 is a dichotomous variable, which takes a value of one for all reorganizations and non-railroad liquidations and zero otherwise. Group 2 is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Group 3 is a dichotomous variable which takes a value of one for non-railroad reorganizations and zero otherwise. Time in Default is the elapsed time from default to liquidation or reorganization. Failure is the business failure rate per 10,000 firms in the year of recovery. Time to Maturity is the remaining time to maturity from default, in years. Coupon is the coupon rate expressed in percent per annum. Associated heteroscedasticity-robust t-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 146 observations. Variable Constant Group 1 Group 2 Group 3



Model 1



Model 2



Model 3



Model 4



117.41 2.04 225.57 1.96 223.39 2.08 136.88 2.21



302.15 3.96 209.48 1.89 214.72 2.08 106.20 1.76 -44.78 -3.52



1459.65 4.82 194.28 1.84 189.38 1.92 148.27 2.54 -35.56 -2.88 -11.10 2.81



0.31



0.36



0.42



1421.48 4.08 176.66 1.55 206.61 1.86 134.03 1.90 -34.89 -2.76 -11.11 -3.91 -1.83 -0.86 10.64 0.39 0.42



Time in Default Failure Time to Maturity Coupon Adj. R-square
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Table 4 Secured Regressions This table contains the results from the regression of recovery on a set of group variables, secured, and a set of control variables. Recovery is dollars recovered per $1000 principal. Group 1 is a dichotomous variable, which takes a value of one for all reorganizations and non-railroad liquidations and zero otherwise. Group 2 is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Group 3 is a dichotomous variable which takes a value of one for non-railroad reorganizations and zero otherwise. Secured is a dichotomous variable, which takes a value of one for issues with specific collateral and zero otherwise. Industry is a dichotomous variable which takes a value of one for nonrailroads and zero otherwise. Failure is the business failure rate per 10,000 firms in the year of recovery. Time to Maturity is the remaining time to maturity from default, in years. Coupon is the coupon rate expressed in percent per annum. Associated heteroscedasticity-robust t-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 146 observations. Variable Constant Group 1 Group 2 Group 3



Model 1



Model 2



Model 3



Model 4



117.41 2.04 225.57 1.96 223.39 2.08 136.88 2.21



-85.85 -0.80 218.46 1.93 233.73 2.20 168.59 2.69 210.28 2.25



140.82 0.87 -132.50 -0.60 581.08 2.69 -153.87 -0.83 -24.21 -0.15 358.88 1.84



0.31



0.33



0.34



1507.08 3.80 -191.88 -0.91 584.65 2.82 -148.96 -0.84 -52.90 -0.35 385.44 2.10 -12.46 -4.48 -2.93 -1.39 6.87 0.25 0.42



Secured Secured*Industry Failure Time to Maturity Coupon Adj. R-square
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Table 5 Cash Regressions This table contains the results from the regression of recovery on industry, cash, and a set of control variables. Recovery is dollars recovered per $1000 principal. Industry is a dichotomous variable, which takes a value of one for non-railroads and zero otherwise. Cash is the dollars of recovery paid in cash. Failure is the business failure rate per 10,000 firms in the year of recovery. Time to Maturity is the remaining time to maturity from default, in years. Coupon is the coupon rate expressed in percent per annum. Associated heteroscedasticity-robust t-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 106 observations. Variable Constant Industry



Model 1



Model 2



Model 3



Model 4



566.38 13.17 136.88 2.07



519.18 11.53 106.92 1.65 0.27 2.77



2013.06 5.68 158.29 2.58 0.23 2.46 -14.34 -4.25



0.03



0.09



0.22



2093.77 5.05 174.22 2.24 0.21 2.19 -14.44 -4.22 -1.73 -0.68 -10.28 -0.32 0.21



Cash Failure Time to Maturity Coupon Adj. R-square
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Table 6 Industry Condition, Time in Default, and Secured Regressions This table contains the results from the regression of recovery on group, industry condition variables, time in default, secured, and a set of control variables. Recovery is dollars recovered per $1000 principal. Group 1 is a dichotomous variable, which takes a value of one for all reorganizations and non-railroad liquidations and zero otherwise. Group 2 is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Group 3 is a dichotomous variables which takes a value of one for non-railroad reorganizations and zero otherwise. Issue Size is the nominal amount of debt outstanding at the time of default. Industry Defaults is the total amount of debt in default for the same industry grouping minus Issue Size. Other Defaults is the total amount of debt in default across all industry groupings at the time of default minus the sum Issue Size and Industry Defaults. Issue Size, Industry Defaults, and Other Defaults are hundreds of millions. Time in Default is the elapsed time from default to liquidation or reorganization. Secured is a dichotomous variable, which takes a value of one for issues with specific collateral and zero otherwise. Failure is the business failure rate per 10,000 firms in the year of recovery. Time to Maturity is the remaining time to maturity from default, in years. Coupon is the coupon rate expressed in percent per annum. Associated heteroscedasticity-robust t-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 146 observations. Variable Constant Group 1 Group 2 Group 3 Issue Size Industry Defaults Other Defaults Time In Default



Model 1



Model 2



Model 3



Model 4



664.51 4.59 109.80 0.87 285.47 2.26 44.33 0.47 13.02 0.53 -125.08 -2.77 -63.44 -2.08 -52.68 -3.71



494.48 2.84 113.04 0.90 285.11 2.27 78.46 0.82 13.84 0.56 -120.65 -2.69 -64.25 -2.13 -49.53 -3.49 155.86 1.74



1270.01 3.94 118.91 0.98 263.23 2.14 108.01 1.15 8.12 0.34 -80.69 -1.75 -32.22 -1.02 -37.67 -2.60 144.12 1.64 -8.72 -2.83



0.39



0.40



0.43



1150.92 3.09 63.46 0.49 320.67 2.40 64.07 0.63 8.71 0.36 -98.44 -2.10 -35.89 -1.14 -36.52 -2.51 174.06 1.95 -8.31 -2.69 -3.12 -1.44 21.11 0.77 0.44



Secured Failure Time to Maturity Coupon Adj. R-square
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Table 7 Logistic Regressions This table contains the results from a logistic model of Outcome on coupon, secure, issue size, FailurePre, Industry, and Industry condition. Outcome is a dichotomous variable which takes a value of one for reorganizations and zero otherwise. Coupon is the coupon rate expressed in percent per annum. Secure is a dichotomous variable, which takes a value of one for issues with specific collateral and zero otherwise. Issue Size is the nominal amount of debt outstanding at the time of default and is in hundreds of millions. Failure-Pre is the business failure rate per 10,000 firms in the year of default. Industry is a dichotomous variable, which takes a value of one for non-railroads and zero otherwise. Industry Defaults is the total amount of debt in default for the same industry grouping minus Issue Size and is in hundreds of millions. Associated Z-statistics are reported underneath the corresponding estimated coefficients. All models are estimated with 146 observations. Variable Constant Coupon Secure Issue Size Failure-Pre



Model 1



Model 2



Model 3



3.33 1.85 -0.06 -0.32 -1.77 -1.59 3.75 2.70 -0.01 -1.32



4.99 2.52 -0.39 -1.65 -1.58 -1.42 3.16 2.40 -0.02 -1.67 1.43 2.52



0.16 0.00



0.20 0.00



4.48 2.20 -0.43 -1.76 -1.59 -1.40 3.33 2.36 -0.02 -1.67 2.02 1.95 0.40 0.27 0.38 0.97 0.16 0.00



Industry Industry*Industry Defaults (1-Industry)*Industry Defaults Pseudo R-square Chi(2)
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