Rescue Culture

In a comprehensive debt-financing model, I show “rescue”-centric bank-
ruptcy anticipates motives creditors do not have. Although out-of-court
settlements dominate and formal procedures are rarely used, insolvent
borrowers nevertheless extract concessions from creditors unless super-
vised reorganisation is 100 percent free. They pay for it, of course, with
inefficient continuation and liquidation, expensive debt and credit-ra-
tioning. Ironically, rescue culture hits hardest the firms it purports to
save yet benefits creditors, whom it claims to check. Firms with long
expected lifespans are either the first denied credit or the first to make
investment choices that guarantee premature liquidation. Creditors, on
the other hand, enjoy a profitable niche lending market in an otherwise
perfectly competitive industry.

1 Introduction

In 1986 the UK. introduced administration: bankruptcy procedures aimed at re-
habilitating insolvent debtors.! Called reorganisation elsewhere and analogous to
U.S. Chapter 11, administration answered political concern that too many financially
distressed firms were unnecessarily liquidated—or left to fail—despite a reasonable
chance of survival (Cork Report 1982). The “rescue culture” it fostered was thought to
maximise profits, prevent job loss and uphold creditors’ long-term interests.

In a comprehensive debt financing model, I show rescue culture neither maxim-
ises profits nor prevents job loss. Instead, it obstructs firm creation in the first place or
supplants otherwise certain survival with upfront investment choices that make pre-
mature liquidation not just highly likely in financial distress but virtually guaranteed
should the firm remain solvent. The only goal rescue culture does serve is creditors’
long-term interests—by introducing a profitable niche lending market in an otherwise
zero-profit industry.

My starting point is that administration is time-consuming, arduous and expens-
ive. United Airlines spent $250 million on legal and professional services related to its
reorganisation; WorldCom topped out at $620 million (Berk and DeMarzo, 2010).
In New York, procedures last three years (Weiss, 1990) and fees eat up 2—4 percent
of firm value (LoPucki and Doherty, 2004; Warner, 1977; Weiss, 1990). Customers
are reticent to buy goods (Titman, 1984), suppliers hesitate to provide inventory and
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'U.K. law reserves “bankruptcy” for financially distressed individuals and “insolvency” for their corporate
counterparts. I use both words per colloquial definitions: bankruptcy is the legal status and insolvency
the state of not being able to pay one’s debts.
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employees leave (Berk et al., 2010). Hungarian trustees delay liquidation (Franks and
Léranth, 2014); their counterparts in Russia embezzle cash (Lambert-Mogiliansky
et al., 2007).

These costs matter: they contribute to expensive debt, delayed liquidation, sub-
optimal investment and credit rationing. Limited liability makes creditors dispropor-
tionately responsible for reorganisation’s impact on future earnings. Insolvent bor-
rowers exploit the imbalance by demanding excessive debt write-downs in obvious
violation to absolute priority. This cuts creditor earnings, discourages voluntary li-
quidation and sometimes renders lending unprofitable.?

Insolvent firms that ought to continue always do—in settlements known as work-
outs.3 Firms with high expected earnings relative to upfront investment have the most
to gain from a workout. So do their creditors. Reorganisation is expensive and prob-
able: not only will equity never willingly liquidate, but if put to a judge she will likely
agree. Bankruptcy has real consequences and creditors a real desire to avoid it; they
quickly acquiesce to intemperate write-downs.*

Potential borrowers lose. Workouts avoid wasteful reliance on an ineffective bank-
ruptcy regime but lender write-downs are still proportional to the cost of that regime.
As is often the case, however, it is firms’ pre-borrowing selves and solvent peers who
really pay the cost.” For some, credit is merely more expensive. For others, it is ra-
tioned or obtained only by inducing premature liquidation.® Higher interest rates
encourage more workouts so creditors do not lend money no matter how much bor-
rowers are willing to pay. To surmount this, firms over-invest in physical or tradable
intangible assets to increase both judicial likelihood of liquidation and a desire to
voluntarily do so themselves.

Insolvent firms that ought to liquidate only sometimes do but nevertheless face
fewer upfront repercussions in the lending market.” Although they frequently con-
tinue when they shouldn’t and intermittently even file for bankruptcy, their shorter
expected lifespans mean equity usually forgo both to liquidate.® From the creditor’s
perspective, workouts (and bankruptcy) are risker; returns are lower. They clearly
prefer lending to borrowers who want them less often.

2Earlier models by Bebchuk (2002) and Longhofer (1997) identified deviations to absolute priority as
key causes of credit-rationing.

This conclusion mirrors empirical findings that economically viable firms prefer workouts to Chapter
11 (Chatterjee et al., 1996).
*Franks and Torous (1994) find that both creditor recovery rates and absolute priority deviations in
favour of equity are much higher in distressed exchanges of publicly traded debt than in Chapter 11.
Sjensen and Meckling (1976) discussed adjudication costs in bankruptcy as contributing to declining
firm value.

6Empirical evidence suggests lenders charge higher interest rates, require shorter maturities and demand
more collateral when weak creditor protections allow borrowers to extract steep deviations to absolute
priority (Qian and Strahan, 2007).

"Bebchuk (2002) similarly finds violations to absolute priority encourage inefficiently risky investment
decisions.

8Chzt'f'cerjee et al. (1996) show empirically that Chapter 11 is dominated by bankrupt firms that should
be liquidated.
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In fact—and despite a perfectly competitive credit market—lending to firms most
prone to bankruptcy can actually be profitable. High interest rates encourage bank-
ruptcy, sure, but when they are very high (and reorganisation very costly) it’s no bet-
ter than shutting down; entrepreneurs are indifferent so creditors liquidate...while
pocketing all of the firm’s initial earnings. If creditors only recuperate their original
investment when liquidation is guaranteed, an exorbitant rate achieves this and makes
them money in the process.’

'These conclusions suggest radically altered bankruptcy procedures such as imme-
diate auctions or distributed options may miss the point (see Baird, 1986; Bebchuk,
1988; Bebchuk, 2000; Aghion etal., 1992). All focus on rigidly respecting debt’s seni-
ority over equity via a legally structured sale or bargaining process. I show, however,
that violations to absolute priority are only harmful once expensive reorganisation
forces debt forgiveness beyond that which creditors would otherwise swallow given
low initial earnings. Since it is hard to see how auction- or option-based reforms are
cheaper than traditional bankruptcy—and their inflexible design may cost more to
implement—they are probably not the panacea many hoped them to be.

Far more suitable is the reorganisation law they sought to replace: Chapter 11. I
show that any particular bankruptcy regulation that neither implicitly reduces future
earnings or explicitly prioritises equity over debt does not constrict lending or dis-
tort investment decisions. When it helps quickly resolve reorganisation and doesn’t
disempower creditors, lending is cheaper and more widespread, investment decisions
more efficient.

Most rules in Chapter 11 meet these criteria: allowing management to remain,
equity first right to a restructuring plan, super-senior emergency financing and U.S.-
style “cramdown’—judicial imposition of a reorganisation plan despite creditor ob-
jection. They cost little to implement, do not categorically prioritise equity over debt
and their absence (or the alternative) does not strengthen creditors’ bargaining posi-
tion. They do reduce time spent in reorganisation (Elayan and Meyer, 2001), discour-
age excessive risk-taking and under-investment (Eberhart and Senbet, 1993; Gertner
and Scharfstein, 1991) and encourage prompt notification of financial distress (Povel,

1999).10

? Although this paper focuses on corporate insolvency, a similar phenomenon may have been partially
responsible for excessive home loans made in the U.S. before 2007. Lenders offered mortgages at
exorbitant rates to low income borrowers that virtually guaranteed default—but likely not before the
borrower made one or more interest payments. Cumbersome personal bankruptcy procedures, low
probability of success and high legal fees induce insolvent borrowers to immediately foreclose; the
lender resells the home. When housing prices are rising (or at least not falling), this loan is effectively
risk free but generates a rate of return above the risk-free interest rate.

0nly legal fees incurred in bankruptcy have priority over debt repayment. No other Chapter 11

rule implicitly reduces future earnings or explicitly prioritises equity, suggesting that the structure
of Chapter 11 probably isn't the main cause of absolute priority deviations and credit-rationing (Be-
bchuk, 2002); the massive fees inherent in the U.S. legal system are. Although wages have similar
priority, their existence does not depend on bankruptcy. Workers must be paid regardless of solvency,
so expected firm value is unaffected by a requirement to pay them first. Appendix B.1 shows that in-
curring losses (e.g., paying wages in excess of available cash flow) before repaying debt does not affect
lending and investment decisions.



I.

Rescue CuLTURE

Notoriously absent from Chapter 11 are several unambiguously harmful regu-
lations that implicitly cost money. Replacing management with court-appointed
administrators—as is done in France—expels specialised skills administrators prob-
ably lack. U.K. and German regulations that insist on administrative oversight burden
firms with additional salaries that have priority over debt. British advertising require-
ments publicise financial distress, causing consumers concerned about warranty valid-
ity to shop elsewhere (Titman, 1984) and employees worried about their jobs to find
new ones (Berk et al., 2010).

Chapter 11 may be the best reorganisation law, but its wider bankruptcy system is
always inferior to one without an automatic stay.!’ Automatic stays are not only re-
dundant, but weaken creditors’ bargaining position. Insolvent borrowers that should
continue offer reasonable workout proposals unless creditors are likely the residual
claimants in reorganisation. In the latter case, however, lenders’ desire to maxim-
ise their own recovery impels action that also maximises the insolvent firm’s value.
Automatic stays therefore anticipate motives that creditors do not have. Eliminat-
ing them makes lenders’ returns in bankruptcy less risky; insolvent borrowers impose
tewer write-downs during workouts.

If the market for equity finance were as competitive as traditional lending is theor-
ised to be, credit-constrained borrowers could turn to family and friends, initial public
offerings or angel investors. But not everyone is blessed with wealthy kin, issuing pub-
lic stock is just not done by tiny enterprises and illiquid venture capital markets favour
entrepreneurs with whom investors share social networks and other superficial sim-
ilarities (Hochberg et al., 2007; Bottazzi et al., 2011; Verheul and Thurik, 2001).12
Thus, eliminating automatic stays—by permitting floating charge liens—is the most
straightforward antidote to bankruptcy’s unpleasant side effects.’* Despite claims by
the Cork Report (1982), lenders are not prone to asset grabbing and firms are not left
to fail (Franks and Sussman, 2005). Distressed British companies secured by floating
charges were less likely liquidated than their counterparts in countries more commit-
ted to their survival (Davydenko and Franks, 2008). Bankruptcies involving floating
charges keep firms as going concerns far more frequently than reorganisation—and
cost significantly less to implement (Djankov et al., 2008).

Yet floating charges are no longer part of British bankruptcy law. The Insolvency
Act 1986 weakened them; the Enterprise Act 2002 removed them. Rescue culture
won. Paradoxically at the expense of its purported aim: “to recognise that the effects of
insolvency are not limited to the private interests of the insolvent, his family, creditors

" An automatic stay is a court order that prevents confiscating collateral or collecting debt payments. It
is the defining characteristic of reorganisation, since without it nothing legally prevents creditors from
de facto liquidating an insolvent firm by seizing the assets it needs to operate.

2Tt’s not hard to guess who has the toughest time getting cash—of Business Insider’s “50 Early Stage
Investors in Silicon Valley You Need to Know”, only two are female and only one black.

13Floatting charges are debt secured by an entire business. In the event of default, the creditor with a
floating-charge lien is granted control rights of the firm with little judicial interference. An alternative
simply removes the specific regulation referring to automatic stays. This may, however, enable borrow-
ers to secure multiple loans with a single asset and exacerbate lender co-ordination problems (Jackson,

1986; Baird, 1986).


http://www.businessinsider.com/sv-angel-50-2012-7?op=1&IR=T&IR=T
http://www.businessinsider.com/sv-angel-50-2012-7?op=1&IR=T&IR=T
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or directors, shareholders and employees, but that other interests of society or other
groups in society are vitally affected...and to ensure that these public interests are

recognised and secured” (Cork Report 1982, §198(1)).

2 Model

An entrepreneur has an idea for a business project. The project lasts two periods and
requires a machine.!* Operating profits each period are X; and X5, where X; and
X are non-negative and independently distributed according to the joint cumulative
distribution function TT.1°

'The machine costs K. Up to time 1, it may be resold for its initial value. After
time 1, it depreciates; its value at time 2 is K, where 0 < Ky < Ky. K and K are
non-random and known at time 0.

'The entrepreneur has no money to buy the machine. He pitches a creditor the
take-it-or-leave-it offer to borrow K at time 0 and owe D at time 1.1 The entre-
preneur and creditor are risk neutral, have symmetric information and the risk-free
interest rate is zero; credit markets are perfectly competitive.

If the lender accepts his offer, the entrepreneur buys the machine. The project
begins and X is realised.

2.1  Solvency

Presume first D < Xj; the project is solvent. 'The entrepreneur decides whether
to operate another period or liquidate. Should he continue, the project generates a
second period’s cash flow, X», after which it comes to the natural end of its life. It is
shut down and the machine sold for Ky. Gross project value is

Vi = X1+ Xo + K.

Should he liquidate, all service and employment contracts are voided, business
operations cease and the machine is sold for its full market value. Gross project value
is instead

Vit = X1 + K.

In both scenarios, the creditor is repaid in full; his returns are D. The entrepreneur
keeps what's left: ES = V. — D if the project is continued and Ef = Vi — D if
it’s liquidated.

“The analysis is applicable to any tangible or intangible depreciable productive asset.

For an extensive form representation of the bankruptcy game, see Appendix C.

16Borrowing more than K is a risk-free transfer of wealth from time 1 to time 0. Since the entrepreneur
is risk-neutral and the risk-free interest rate is zero, the transfer itself confers no benefit. The fact that
loans mature after one period while project returns last for two is fundamental to the model. If loans
could last the entire duration of the project, bankruptcy is irrelevant.
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2.2 Insolvency

Suppose now X1 < D; the project is insolvent: “unable to pay its debts as they fall
due” (UK. Insolvency Act 2016, §123(2)).17 No legal restrictions prevent the entre-
preneur and creditor from settling matters on their own: renegotiating the terms of
their loan contract or jointly agreeing to liquidate. Formal bankruptcy is their fallback
when they fail to do so.

2.2.1 Bankruptcy. Iftheentrepreneur and lender cannot see eye-to-eye on whether
to restructure their debt or liquidate the project, each petitions the court to force the
other to accept his desired result—reorganisation or compulsory liquidation. A judge
adjudicates.

Reorganisation—administration in the U.K.—is a supervised version of continu-
ation.'® The entrepreneur formulates a restructuring plan; a court-appointed admin-
istrator approves and oversees its implementation.

As discussed in the introduction, reorganisation is expensive. Legal and account-
ing fees, lost customers, suppliers and employees, added bureaucracy and even theft
from fraudulent administrators add up. The upshot is delayed production, asset de-
preciation and lower profits. Y € (0, 1) captures this. It measures the fraction of
project value reorganisation wastes. What’s left is only

VE=X1+(1-Y)(Xo+ Ky).

Compulsory liquidation is the second option. In theory, compulsory liquidation
is more transparent, straightforward and faster than reorganisation. Service and em-
ployment contracts are immediately voided and business operations cease. Secured
creditors repossess their liens; a court-appointed administrator auctions off remaining
assets and distributes the proceeds to unsecured creditors.!® Any excess is settled on

Technically it is “cash flow insolvent”. Another test is “balance sheet insolvency” whereby the firm's
liabilities exceed its assets. Usually, balance sheet insolvent firms are also cash flow insolvent; rarely,
however, a firm is currently able to pay its debts but clearly won't be able to in the future. In this
scenario, creditors (or shareholders) can petition the court to declare the company insolvent. Since
every balance sheet insolvent firm must eventually be cash flow insolvent, the entrepreneur has no
opportunity to misuse company funds and the time value of money is zero, I disregard balance sheet
insolvent firms (without loss of generality).

8In Germany and France, control cedes to a court-appointed administrator; in the U.S., it remains with
existing managers. In most countries payments cease on outstanding loans and an automatic stay—
lasting anywhere from three months in Germany to over a year in France—is applied to secured claims.
The firm can usually obtain new financing, often at terms more favourable than existing debt. After a
certain period—at least four months in the U.S. and more than 18 in France—a plan is proposed to
restructure debt and reorganise the firm. In the U.S., this period can be extended indefinitely by the
bankruptcy court. Creditors vote on it and the court approves it; in some jurisdictions equity holders
also have a say. In the U.S. a judge can impose a plan already rejected by creditors. In France, creditors
have no vote; only the court decides whether the plan is implemented.

YGenerally, these proceeds are distributed according to legally defined absolute priority rules. For ex-
ample, in the U.S., administrative and legal fees incurred during proceedings are paid first; next, stat-
utory claims, including unpaid taxes and wages; finally, unsecured debt. Evidence from the U.S.
suggests this ordering is very rarely violated when firms are liquidated in Chapter 7 (Bris et al., 2006).
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equity.

Winding up a business is less ambiguous than rescuing it—giving corruption, bur-
eaucracy and legal fees less scope to eat away a firm’s eventual liquidation value. And
since that value is independent of unrealised future earnings, bankruptcy’s impact on
business reputation is especially irrelevant. Compulsory liquidation, therefore, prob-
ably wastes a smaller fraction of a firm’s time 1 liquidation value than reorganisation
wastes of its time 2 continuation value.?

To incorporate this idea without adding unnecessary complexity, I assume com-
pulsory liquidation incurs no added cost and is instantaneous.?! Gross returns are
therefore identical to those in voluntary liquidation.

Whether reorganised or liquidated, the creditor is no longer guaranteed the full
face value of his loan. Given X; < D, neither Vi¥ nor Vi is necessarily large enough
to cover D. When it isn't, the creditor takes home the entirety of the project’s gross
value; otherwise, he earns D. His gross returns in liquidation and reorganisation are,
respectively

Ct =min{D,Vi'} or CI=min{D, Vi?}.

As before, the entrepreneur keeps whatever remains: EX = ViF — CF if the
project is liquidated and Ef = Vit — CIt if it’s reorganised.

Adjudication. Bankruptcy occurs only if the entrepreneur and his creditor cannot
agree whether to continue operating or liquidate the firm. Both parties expect strictly
higher returns under separate outcomes. As illustrated in Lemma 1 and its proof
(Appendix A), the concavity of creditor returns and convexity of entrepreneurs’ bind
the latter to reorganisation, the former to liquidation.

Lemmal. In bankruptcy, the entrepreneur prefers to reorganise the project; the creditor fo
liquidate it.

Guided by legislation, a judge settles the conflict. Insolvency law calls for re-
organisation when it is “reasonably likely” (Harris Simmons 1989) to maintain “the

¢ is empirically difficult to disentangle the cost of reorganisation from the cost of liquidation. Evid-
ence from the U.S. suggests that legal and accounting fees are roughly eqivalent (Ferris and Lawless,
1997; Ferris and Lawless, 2000), but recovery rates in Chapter 7 are lower than those in Chapter
11 (Weiss, 1990; Bris et al., 2006). (Because these studies cannot compare Chapter 7 and Chapter 11
recovery rates for the same firm, however, the data are not especially informative on the actual cost of
each regime. Additionally, recovery rates in Chapter 7 partially incorporate losses incurred in Chapter
11 given most firms that are eventually liquidated previously attempted a reorganisation.) In contrast,
empirical work conducted in Italy and the U.S. after each country introduced or significantly expan-
ded reorganisation procedures suggest creditors anticipate lower returns when reorganisation is more
likely (Rodano et al., 2012; Scott and Smith, 1986). Indeed, emerging markets with weak institutions
and severe restrictions on reorganisation appear far more capable of recovering creditors’ claims than
their peers with more generous procedures (Djankov et al., 2008).

2'Tn general, however, a nominal court fee may be due—4£200 in the U.K.—and both sides undoubtedly
incur legal and administrative fees they otherwise wouldn’t be subject to if the liquidation were vol-
untary. For example, in the UK., the party petitioning the court for compulsory liquidation must
advertise in the press a number of days before the process takes place.
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survival of the company, and the whole or any part of its undertaking, as a going con-
cern” (U.K. Insolvency Act 2016, §2(3)(a)). Specifically, viable projects—projects with
continuation value greater than their assets’ piecemeal resale value?>—are reorganised,
ie.,

vk < VY, (1.1)

where V? is the time 1 expected value of V.. When the reverse is true, the project is
non-viable: unlikely to survive as a going concern without “unnecessarily harm[ing]
creditors as a whole” (Harris Simmons 1989). Non-viable projects are liquidated at
time 1.

'The judge does not know whether a project before her is viable. Although the
creditor and entrepreneur do, per Lemma 1 the latter has an incentive to present
evidence that the project should be reorganised while the former will argue just as
forcefully for liquidation. The judge, meanwhile, gathers publicly available material
on the project’s assets and earnings and independent market research on similar pro-
jects in the same industry. All together, this information colours her opinion of the
firms’ true value and forms the basis of her ruling. That ruling is correct with probab-
ility p, where p € (1/2,1) depends on the quality and veracity of the documentation
provided by the entrepreneur and creditor as well as the intelligence the judge gathers
herself.23 Creditors’ expected returns just before her official ruling are

—B =R
Cr =qCy +(1-q)Cf,

where ¢ = p if the project is a viable one, 1 —p ifitisntand 5? is the time 1 expected
value of O3,

Even with perfect information the judge’s decision is biased in favour of reorgan-
isation. V? drives her ruling (Equation (1.1)), but the time 1 expected value of Vi¥,

—R . . P —R
V1, really determines whether a bankrupt project is viable or not. Only when V;
exceeds V/I' does the project’s true value—including reorganisation costs—surpass the

.. . —+R  C .
principal amount of the loan. Since V;” < V|, too few bankrupt firms are liquidated
and too many are reorganised.?*

2British administration orders are granted on even weaker terms. The court must only be satisfied that
the project has a “real prospect of” or “good, arguable case for” profitability—i.e., less than the balance
of probabilities (Harris Simmons 1989).

Zp is an inverse function of the variance of information available on the distribution of time 2 earnings.
When financial records provided by the firm are accurate—e.g., because disclosure laws are strong—
and significant outside information exists on similar firms—e.g., because the financial analysis sector
is well developed—the variance of information is low; p is close to 1. When the opposite is true, the
variance of information is high; the judge’s decision is random (p = 1/2).

24Theoretically, the judge could base her decision either wholly or partially on Equation (1.1). How-
ever, insolvency laws rarely (or only vaguely) reference such costs, giving judges little scope or even
desire to adjust their rulings (e.g., judges may prefer to rule in line with legal precedent to prevent
being overturned on appeal; see Gennaioli and Shleifer, 2008). Additionally, given reorganisation’s
costs are difficult to quantify and tend to occur long after a judge has ruled in a particular case, she
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2.2.2 Settlement. Bankruptcy isn't the only option. Creditors and entrepreneurs
can always deal with insolvency on their own. One scenario involves a mutual decision
to wind-up business operations. In another, both parties agree to a workout.

Monetary or in-kind transfers between borrower and lender are common com-
ponents of workout agreements; in liquidation, however, they are usually forbidden.
Paying a director to voluntarily wind up his insolvent firm qualifies as a “preference
payment”—i.e., a payment that “has the effect of putting [its recipient] into a po-
sition which, in the event of the company going into insolvent liquidation, will be
better than the position he would have been in if that thing had not been done” (U.K.
Insolvency Act 2016, §239 (4)(b)).2° Preference payments are not allowed in either
the U.S. or the U.K.26

Voluntarily liquidating an insolvent firm differs very little from compulsory li-
quidation. The process is overseen by a third-party who acts in the creditors” in-
terests. One of his tasks is to inspect the firm’s financial records and recover preference
payments—which I assume he does efficiently and accurately.?’” Without preference
payments, neither side has the power to “bribe” the other to wind up operations; com-
bined with the earlier assumption that liquidation does not erode project value, the
process and proceeds are identical to those in compulsory liquidation.

In a workout, the bankrupt debtor negotiates a revised debt contract with his cred-
itors outside the judicial system. Workouts, when allowed, follow a similar script. In
the U.S., managers propose a plan to restructure the debt; creditors then vote on it.
If unanimously accepted, the plan is implemented without requiring court interven-
tion.?8 Time spent in bankruptcy is reduced or eliminated, making them cheaper
and less stressful than formal reorganisation (McConnell and Servaes, 1991). I as-
sume they are costless.

has few opportunities to educate herself on their extent and incorporate them into future rulings.
Indeed, she may not even wish to make an accurate decision to begin with. Forum-shopping and
judges’ desire to attract high-profile bankruptcy cases may lead to a preference for reorganisation over
liquidation (Gennaioli and Rossi, 2010).

2 Preference payments include most transfers to company directors (and connected persons) one (U.S.)
or two (U.K.) years prior to insolvency.

%TFor a discussion on voidable preferences in the UK., see Hill (2014). In the U.S., paying directors
to liquidate may also fall under U.S. Title 18 (2016, §152(6))—otherwise know as the “bankruptcy
bribery” statue. It states that “a person who knowingly and fraudulently gives, offers, receives or
attempts to obtain any money or property, remuneration, compensation, reward, advantage or promise
thereof for acting or forbearing to act in the case under title 11; [...] shall be fined under this title,
imprisoned not more than 5 years, or both”. (See also U.S. Title 11 (2016, §727(a)(4)(C)).)

T the U.K., all liquidations, regardless of solvency, are overseen by a liquidator with this responsibility.
Inthe U.S., aliquidator is appointed only if the firm undergoes Chapter 7 liquidation or state-governed
“Assignment for the Benefit of Creditors” (ABC) procedures. Yet, even if the borrower and creditor
negotiate a settlement and liquidate assets outside official procedures, creditors may nevertheless re-
cover preferences in bankruptcy court after concluding the sale. (For a discussion of this issue specific
to ABC procedures—a generally weaker mechanism for recovering preferences—see Thorne (2007).)

% Although altering the financial terms of a debt contract outside bankruptcy requires the unanimous
consent of creditors (U.S. Trust Indenture Act 2014), if accepted by at least a supra-majority, the firm
can file for a pre-pack bankruptcy. Pre-pack bankruptcies fast-track approval of (or approve by default)
workout agreements supported by a certain majority of creditors in each class.
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'The debt renegotiation game is very simple; I assume the entrepreneur makes a
take-it-or-leave-it offer to replace the original debt D due at time 1 with a new one
D due at time 2. If accepted, projects operate another period; gross earnings are
identical to V;¥'.?” Under these circumstances, the entrepreneur offers the smallest D
the creditor will accept: one which equates the latter’s expected earnings in a workout,

6‘1}(/, with those of his outside option—bankruptcy (Lemma 2).

Lemma?2. In aworkout, the entrepreneur offers the creditor the smallest D such that 6{3 =
6‘1/[/ Such a D exists if and only zf@? < Vlc

Assuming his proposal is accepted, the entrepreneur’s expected earnings from a
workout are

EY =V -Cy.

—=C . . —B .
Let E be the time 1 expected value of ES. Since C| is only ever at most D,

Elc < EI{V for values of X within a sufficiently small neighbourhood of D. 'The
upshot? Entrepreneurs are better off in a workout than they would be if continuing
while solvent—armed with the threat of bankruptcy, they demand revised terms of
credit at lenders’ expense.>”

2.2.3 Outcome. High bankruptcy costs weaken creditors’ ability to solicit fairer
workouts. From Lemma 2, however, workouts are no worse than bankruptcy and
liquidation may be better. If the former exists, both parties (weakly) prefer to settle;
otherwise, insolvent firms sometimes go bankrupt (Proposition 1).

Proposition 1. Insolvent projects choose between voluntary liquidation and: (i) a workout

if leg < Vlc; (ii) bankruptcy, otherwise.

Without reorganisation, viable firms optimally continue—and per Proposition 1(i),
this is precisely what they do. Liquidation cannot beat an accepted workout and cred-
itors never reject proposals by viable firms.

Non-viable firms optimally liquidate—but their owners sometimes insist on work-
outs that their lenders don’t refuse. Workouts enable entrepreneurs to extract devi-
ations from absolute priority. How much depends on creditor earnings in bankruptcy.

#This assumption effectively grants the entrepreneur all bargaining power in bankruptcy. It is made for
tractability— without further constraints, multiple equilibria are possible. As shown in Appendix B.3,
however, as long as entrepreneurs extract some surplus during debt renegotiations, all conclusions in
this paper hold. Additionally, granting the entrepreneur full power is most consistent with the original
motivation of rescue culture. It is also very likely to hold for viable firms—i.e., those that had originally
planned to operate two periods and more susceptible to the stigma of failure and side eftects of sudden
unemployment (see, e.g., Linn et al., 1985; Fay et al., 2002).

30This discrepancy creates motive for strategic default (see Hart and Moore, 1998; Bolton and Scharf-
stein, 1990). As shown in Appendix B.2, however, strategic default is only harmful when coupled
with expensive reorganisation. Otherwise, it has no effect on the lending market and probably no
effect on interim investment decisions.



2.3  Contracts and credit

My’ (X1)

Reorganisation |Liquidation
Xi

D-Ko 15
Ficure 1.1: To liquidate or not to liquidate?

Notes. Marginal distribution of X1 and X (IT1): gamma distribution with « = 2.25 and
B = 2. Model parameters: Ko = 13.99, Ko = 9.46,q = 0.42and Y = 0.36. D and
liquidation threshold determined per Lemma 3 and Proposition 1, respectively.

When those earnings are low, creditors tolerate larger write-offs. Thus, entrepren-
eurs demand a premium to liquidate: the project’s piecemeal value must offset the
“haircut” debt holders concede in a workout (see Figure 1.1 ).

But workouts aren’t always available. Sometimes creditor gains from a possible
liquidation outweigh the potential cost of an expensive reorganisation—making bank-
ruptcy a worthwhile gamble. And sometimes, time 1 earnings are so low that entre-
preneurs fight liquidation no matter how inefficient continuation may be. The firm

goes bankrupt.

2.3  Contracts and credit

Whatever the interim outcome, entrepreneurs’ returns are aggregate earnings, Vo,
less the amount paid to creditors, Cy, making their unconditional expected value

Ey=Vy—Co. (1.2)

The optimal contract maximises F, subject to the constraint that creditors’ anti-
cipate at least the principal amount of their loan, i.e., Ky < C. Given V and C
are positive, it is obvious from Equation (1.2) that Ej is increasing in the former and
decreasing in the latter; it is less obvious, however, how each reacts to D.

Start with viable firms. Viable projects operate both periods whether solvent or
not—expected aggregate earnings are constant, making 9V (/0D = 0. Solvent firms
satisfy D < X1 so in any outcome creditors receive D, meaning éf = D. Con-
sequently, Cp = 65 , where 55 is the unconditional expected value of creditor re-

turns in bankruptcy. Since C|, is increasing in D, Ey must be decreasing in it.%!

$1Both CF and 6? are non-decreasing in D, making 86113 /9D non-negative.

11
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Entrepreneurs optimally set D as low as possible: Cp = K.

For non-viable firms it is no longer true that V is unaffected by D or that Cy is
always increasing in it. As shown in the proof of Lemma 3, the change in Cy with
respect to D is

oCo [ oCk acy Vo
55 = aD dil + / dit + D (1.3)

where £ and R are the set of outcomes in which creditors accept payoffs consistent
with liquidation and reorganisation, respectively, and II their joint cumulative distri-
bution function.

OV /0D is negative but 86? /0D and OC¥ /0D are positive so dCo/dD may
be positive or negative. A larger D increases creditors’ claims to eventual earnings.
This direct effect is the sum of the first two terms in Equation (1.3). A higher D,
however, also makes workouts and bankruptcy more attractive, depressing V and
thereby indirectly reducing C: the third term of Equation (1.3).

Combine Equation (1.3) with the partial derivative of Equation (1.2) with respect
to D, and E( /D is simply the negative direct effect D has on creditors’ returns.
Although D affects entrepreneurs’ decisions at time 1, and that decision affects ex-
pected project value at time 0, its cost is borne only by lenders so entrepreneurs ignore

it and opt for the smallest D they can; again, Cy = K (Lemma 3).
Lemma 3. The entrepreneur prefers the smallest D such that Cy = K.

The main feature of the optimal contract is that every entrepreneur wants the
cheapest loan he can get his hands on. He may have no choice—for viable projects
0C/dD is positive meaning at most one D exists such that Cp = K.32 Possibilities
are broader for non-viable projects. C/dD is neither definitively positive or negat-
ive; it isn’t necessarily even monotone. Consequently, the D at which Cy = K may
be on the upward or downward slope of C or even occur at several places (Figure 1.2

)

2.3.1 Credit rationing. Unfortunately, borrowing isn't guaranteed. A higher D
affects risk twofold: (i) it increases entrepreneurs’ chances of default; and (ii) reduces
their desire to liquidate. Both eftects result in more workouts and bankruptcy. Mak-
ing either more probable reduces Cy. It is entirely possible Cy does not cover the
creditor’s initial outlay no matter what D the entrepreneur is willing to pay. Credit is
rationed.

Proposition 2. (7) If V? < V?, some firms are credit rationed; the creditor is willing to
lend if and only if Koy < supp, Co. (ii) Ifo < VlB, creditors are willing to lend at any
Ko < D on the extended real number line such that Ef/ = 0 for all X1, Xs.

32There is one technical (and rather pedantic) exception: when Co = K on anon-trivial closed interval.
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1 1 1 1 D
8 9 10 11

F1Gure 1.2: Multiple debt contracts.

Notes. Truncated (at zero) mixture distirubtion: 70 percent gamma distribution with « = 2 and 3
and 30 percent generalised gamma distribution with &« = 2, 8 = 1, v = 2 and shift parameter p
Model parameters: Ko = 7.76, Ko = 2.48,q = 0.49 and Y = 0.99.

1
6.

Credit rationing per Proposition 2(i) happens to both viable and non-viable firms.
For the former, criteria are straightforward. Because C'y is increasing in D, its su-
premum is its limit as D tends to infinity; viable firms are credit-rationed whenever

lim Cp= / lim C7 dll =V} < Ko. (1.4)
D—oo D—oo

Viable projects are funded only when their time 0 expected returns in bankruptcy
are enough to cover the loan’s principal. When it can't, the firm is credit-rationed.

Credit rationing is actually less of a problem for non-viable projects. For a start,
more are liquidated in bankruptcy. As shown in the proof of Proposition 2,

Co=0C0 + / (D —€f> drl, (1.5)

where £* is the set of outcomes in which the firm is voluntarily liquidated. When
D tends to infinity, every firm either engages in a workout or goes bankrupt, mak-
ing Equation (1.4) also the limit of Equation (1.5). Because ¢ = 1 — p, however,
non-viable projects more easily attain Ky < VOB than do viable ones for project para-
meters within a sufficiently small neighbourhood of Vlc = VL. And although those
that satisfy Proposition 2(i) do not go bankrupt, their higher probability of being li-
quidated if they did increases the value of creditors’ outside option during a workout.
Entrepreneurs have less scope to extract concessions ex interim. They are rewarded
with better lending opportunities ex ante.

Lending to non-viable firms is safer for another reason: they often forgo workouts

to voluntarily liquidate. When loaning money to viable projects, creditors expect C| ;

13
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when lending to non-viable projects they earn 65 plus a “bonus™—the integral in
Equation (1.5)—pushing the supremum of Equation (1.5) beyond Equation (1.4).%3
Even if judges reorganised non-viable and viable projects at the same rate, the latter
would still have a tighter credit market. From the creditor’s perspective, liquidation
is safer so lending is safer when entrepreneurs want it more often.

Arguably, one group of non-viable firm has no problem ever getting credit—those
that sometimes file for bankruptcy (Proposition 2(ii)). Any firm guaranteed to liquid-
ate at time 1 is guaranteed a loan. With workouts on the table, however, this promise
is not credible ex ante because lenders capitulate ex inserim. For those that go bank-
rupt, however, creditors resist. Couple that resistance with an excessively high D
and entrepreneur returns in bankruptcy are exactly what they would be in liquidation:
nothing. Assuming firms choose the efficient option when their earnings from doing
so are no worse than the alternatives, liquidation at time 1 is guaranteed.>*

Entrepreneurs take out high interest rate loans per Proposition 2(ii) only as a last
resort.>> Creditors, on the other hand, love them (Corollary 1). They are risk-free, yet
generate a long-run rate of return above the risk-free rate. Not bad for a zero-profit
industry.

Corollary 1. Loans made per Proposition 2(ii) satisfy Ey=0and Ko < C.

Creditor profits are a byproduct of guaranteed liquidation. Lending is predic-
ated on avoiding bankruptcy and exorbitant rates do this—but only by conferring the
creditor absolute rights to X. Since creditor profits are a side effect rather than the
source of lending, no amount of competition will drive them back to zero.

2.3.2 Endogenous collateral. Machines are generally available in several models,
produced by more than one company and sold at various prices. Daily newspapers
with circulation between 150,000-200,000 spend anywhere from $4-25 million on a
press: cost depends on manufacturer reputation, post-purchase service quality, colour
capacity and several additional features that reduce wastage, increase automation and
speed up printing. Farm equipment is available in an even more dramatic range. John
Deere’s 2015 catalogue advertises 20+ tractors, priced $35,000-160,000. Models are
differentiated by horsepower, warranty and special add-ons such as air conditioning,
instrument panels, automatic transmission, bluetooth and surround sound speakers.

30 < D forall X1, X2 making the integral in Equation (1.5) non-negative.

3*The real world relevance of Proposition 2(ii) depends crucially on whether firms actually do liquidate
under such conditions. Evidence in the home mortgage market suggests they do. Lenders are more
frequently and rapidly transferred ownership of houses from delinquent borrowers with little to no
equity in their homes (Ambrose and Capone, 1998; Pennington-Cross, 2010). Borrowers’ quick
surrender may be especially likely when bankruptcy incurs a personal cost, such as lost time. See
also Footnote 29 for a discussion on the likelihood of voluntary liquidation and the entrepreneur’s
original intent to liquidate.

—C _ —B . . .. ..
3Note that V] < V; is not sufficient to guarantee loans are made as in Proposition 2(ii)—only that
such loans exist. Cheaper loans, if obtainable, are preferred (Corollary 1).
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Difterentiated products cater to diverse clientele. Larger newspapers need faster
presses because they print more copies; farming in extreme heat makes air conditioned
tractor cabs (almost) a necessity. It is possible, however, that a spectrum of products
sold at various prices also relieves credit rationing caused by bankruptcy.

Assume the machine comes in a variety of models each of which is equally pro-
ductive when employed by a specific project—utility tractors pick up just as many
bales of hay whether equipped with subwoofers or not, and faster presses have little
bottom-line impact when used by smaller newspapers. The price of a particular model
is Ky < Ky, where K, corresponds to the cheapest, or “base”, model.

Every model retains its full value until time 1. After that, technological change
causes the factors which difterentiate models of the same machine to depreciate faster
than the machine itself.3® Their value at time 2 is zero; every machine is worth K,
where K, is the time 2 resale value of the base model.

Proposition 3. When the product market for machines is sufficiently differentiated, no one
is credit rationed.

From Proposition 3, every project is funded. A sufficiently differentiated product

market ensures a model exists that costs just enough to satisfy V? < leg. Per Pro-
position 2(ii), the entrepreneur who purchases this model guarantees his project is
liquidated at time 1. Loaning him money is riskless, so he always gets credit.

Whether the entrepreneur actually buys an expensive model is a different question.
Viable firms able to get credit for K, choose the base model. Every other firm in every
other circumstance, however, buys an expensive machine, i.e., one that costs

Ko = max{Ky, (1 =Y)(Xy' + K3)} .
where X7 is the upper limit of X5 (Corollary 2).3”

Corollary 2. Viable  firms choose Ko = K at Ko < D if creditors are willing to lend; all
other firms choose KoatKy=D.

Any credit rationed project viable at &, won't get credit at any other K that
leaves Equation (1.1) intact: Equation (1.4) is decreasing in K¢ making loans harder
to get as the machine’s price rises. Since K was already the cheapest model, an en-
trepreneur’s only option is to verifiably grant creditors more bargaining power during
insolvency—by buying a machine expensive enough to reverse Equation (1.1), con-
verting a previously viable project into a newly non-viable one.

3For example, tractors aren’t remarkably different from those produced in 1940 but today’s audio sys-
tems are a big change from earlier gramophones. Similarly, according to Kelley Blue Book, a standard
equipped 2015 Toyota Camry SLE 4-door sedan currently costs 25.7 percent of the price of a stand-
ard equipped 2015 Mercedes-Benz S-Class S550 4-door sedan. That same Camry purchased in 2005,
however, currently costs 89.9 percent of a comparable 2005 Mercedes-Benz S-Class. (Assumes all cars
are in excellent condition.)

37«Sufficient differentiation” in Proposition 3 required only that some K exists such that Vlc < VlB
Corollary 2 applies only if “sufficient differentiation” includes a model which costs K.
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By “over-investing”—i.e., purchasing a machine with greater capabilities (and a
higher price tag) than what he actually needs—the entrepreneur fundamentally alters
the relationship between his project’s value in continuation and its assets’ piecemeal
resale value. Although his project now gets credit, he manages this only by shortening
its lifespan.

Every entrepreneur of a non-viable firm—whether non-viable at K or because
credit is only available if rendered non-viable—wants to subvert entirely his ex interim
incentive to demand a workout. From Proposition 1, non-viable projects are some-
times operated a second period when time 1 earnings are low. But freedom at time
1 means a higher D at time 0. Ex ante, its entrepreneur still prefers D as small as
possible (Lemma 3); by extension he must want liquidation as probable as possible.
Purchasing the expensive machine at K guarantees it.

K assures liquidation much like an exorbitant D would per Proposition 2(ii) but
with one crucial difference: the entrepreneur retains control rights to X;. By setting
D = K the creditor recovers the loan principal in every state; the entrepreneur keeps
all cash flows.

Over-investment by firms not viable at K contributes to a more socially desirable
outcome. Entrepreneurs exploit the value of the machine at time 0 and its worth at
time 2 to induce better behaviour at time 1: increasing K¢ reduces their desire to
demand workouts or bankruptcy; by buying the model that costs K they eliminate
it entirely.

2.4 Policy implications

Proposition 1, Proposition 2 and Proposition 3 imply two fundamental problems
caused by bankruptcy: (i) credit rationing and/or decisions that induce premature
liquidation ex ante; and (ii) inefficient continuation ex inferim. Problem 1 affects vi-
able firms; Problem 2 affects non-viable firms.

Rescue culture supposedly limits liquidating viable firms. When procedures are
expensive, however, the opposite occurs. Minimising Problem 1 means cutting their

cost.3¥ When Y = 0, all viable firms get credit. Ky < Vé% ; per Proposition 2(i)
and Equation (1.4) a D exists that satisfies Lemma 3. Since viable firms continue
even when insolvent (Proposition 1(i)), investment decisions are anyway efficient.
Meanwhile, Proposition 2(ii) applies to all non-viable firms; none are excluded from
the lending market. With sufficiently differentiated product markets for productive

assets, ex interim decisions are efficient as well.3’

38 As T show in a companion paper, judicial errors may also reduce credit-rationing of and self-induced
premature liquidation by viable firms (Hengel, 2015).

3*When the market for machines is insufficiently differentiated, some non-viable firms are always at risk
of filing for bankruptcy when initial earnings are very low—and a fraction of those may be inefficiently
continued due to judicial error. Nevertheless, sub-optimal interim decisions are infrequent. Firms
opt for bankruptcy in only a narrow set of mathematical circumstances predicated mostly by dismal
initial earnings. When low earnings are improbable, D will be low squeezing the range of X that
make bankruptcy attractive. When they are likely, firms may get credit at some D such that Co =
Ko. In this case, however, bankruptcy is not much worse than liquidation, so either the difference



2.4 Policy implications

'The model assumes bankruptcy does not explicitly curtail creditors’ right to D.
Thus, regulations which neither reduce future earnings nor explicitly cut claims do
not impact ex ante lending decisions. As discussed in the introduction, most rules
from Chapter 11 meet these criteria—even super-senior interim financing. As shown
in Appendix B.1, emergency finance prevents existing creditors from blocking new
loans. Nevertheless, interim loans do not alter underlying firm value; contracts adjust
upfront to account for their possibility. Lending conditions and investment decisions
remain efficient.

Yet elevating the value of creditors’ outside option simultaneously addresses Prob-
lems 1 and 2. Several common law countries—most notably the U.K. before 2003—
include a form of bankruptcy that does just that: receivership. Receivership applies to
a special class of creditor—one that holds a lien on more than just the firm’s physical
assets.

“Floating charge” liens apply to an entire business.** In receivership, a creditor
secured by one has full control of the distressed firm. He may operate it himself, sell
it to a third party or liquidate its assets piecemeal. Setting ¢ = 0 simulates receiver-
ship: creditor and entrepreneur disagreement implies the creditor supports liquidation
(Lemma 1); without reorganisation, courts uphold his wish.

Contracts based on receivership replace a payment with an outcome precisely
when that payment is particularly risky. Safer outside options are more valuable,
forcing entrepreneurs to shoulder greater financial responsibility in insolvency. Since
6{3 = O, the creditor always recovers the principal amount of his loan. Lending is
riskless. The entrepreneur asks to borrow Ky and repay exactly that one period later.
The creditor accepts. Every project is funded. Ex ante and ex interim investment
decisions are efficient (Proposition 4).

Proposition 4. In receivership, D = K. There is no credit-rationing. Non-viable firms
liquidate at time 1. Viable firms continue until time 2.

But receivership is not common and its ability to alleviate credit-rationing fre-
quently undermined by regulation. Reformed U.K. procedures took effect in 2003.
The new law limits floating charges to eight exceptional cases.*!

Rescue culture was the obvious rationale. Nevertheless, 60 percent of small-to-
medium-sized firms in British receivership ultimately continued operating as go-
ing concerns—and most lenders that eventually liquidated genuinely tried a rescue

between returns in liquidation and those in continuation are small or judicial likelihood of liquidation
is high. If, on the other hand, no such D is available, the firm only gets credit at an exorbitant rate
(Proposition 2(ii)), thus guaranteeing an efficient outcome at time 1.

“Floating charges may also be more narrowly defined or co-exist with traditional secured loans.

41They are: 1. capital markets; 2. public-private partnerships; 3. utilities; 4. urban regeneration projects;
5. project finance; 6. financial markets; 7. social landlords; and 8. special administration regimes
(notably, transport and water). Each is further limited by several specific provisions in Enterprise Act
2002, e.g., debt exceeding £50 million and contractual “step-in” rights (giving one party rights to “step
in” the shoes of another in cases of serious breach of contract).

17
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first (Davydenko and Franks, 2008; Franks and Sussman, 2005).#? Chapter 11, on the
other hand, rehabilitates only a third of them; the rest are eventually liquidated (Baird
et al., 2007; Kahl, 2001).
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Appendix

A Proofs

Each proof is restricted to only those results not otherwise shown in the text of the
previous section. No separate proof is needed for pProposition 3.

Proof of Lemma 1. (Proof by Contradiction.) Suppose Cf < 6?, where éf is the
time 1 expected value of C{t. By Jensen's inequality,

CL < min{VY, D}, (A.6)

where V? is the time 1 expected value of V3. Equation (A.6) is only satisfied when
L 7Rk P e .
Vi¥ < V715 coupled again with Jensen’s inequality,

EL < max{V) — D,0} < B},

=R . . . .
where E7' is the time 1 expected value of EJ. By assumption, parties enter bank-
=R . . =R .
ruptcy only when they cannot agree, thus EY < E implies C';” < CF, a contradic-
tion. U

Proof of Lemma 2. 'The entrepreneur’s time 2 returns from a workout are
w C w
Ey =Vy — 02 )

where
CYV = min{D,VEL}.
Since O3V is non-negative and non-decreasing in D, EY /oD < 0. The entre-
preneur prefers to set D as small as possible.
Let V? < éf. Because the limit of O}V as D approaches infinity is Vi, 6‘1/‘/ <
6119 for all D. Whatever D the entrepreneur offers, the creditor refuses; the latter is
always better off in bankruptcy.

Let 6119 < V?. By the same logic, there exists some D such that 6‘14/ = 6119.
'This is the smallest D the creditor will accept. Thus, all is proved. ]

Proof of Proposition 1. First let V? < Vlc. Thanks to limited liability, 6119 <V,
thus 6119 < V?. Because O3V is increasing in D, a workout exists per Lemma 2
which combined with V{B < V? implies Ef < EI{V 'The entrepreneur (weakly)
prefers a workout to bankruptcy. He then prefers voluntary liquidation to a workout
if and only ifE‘fV < EL.

Now let Vlc < V?. Assume a workout proposal exists, i.e., 6{3 < Vf. Nev-
ertheless, Vlc < V? implies Ell/v < EJIB: the entrepreneur prefers bankruptcy to a
workout.



A Proofs

Preference for bankruptcy implies actual preference for one of its two outcomes:
liquidation or reorganisation. If the entrepreneur prefers reorganisation to liquid-
ation, he prefers reoganisation to bankruptcy and reorganisation to a workout. But

—R _ =C. .
V1 < V4 implies a workout would generate better returns ex posz yet from Lemma 2

incur identical costs ex interim, meaning £y < E; , which is false. The entrepreneur
cannot prefer reorganiation to liquidation; he must therefore prefer liquidation to re-

. . B T
organisation. By extension, E; < E¥ so he (weakly) prefers to voluntarily liquidate
the project.

If no workout proposal exists, the entrepreneur chooses to voluntarily liquidate if

and only ifE? < EL. O

Proof of Lemma 3. It remains to show that Equation (1.3) represents the change in
C with respect to D and 9V (/D is negative for non-viable firms. First, note that
the inequality in Proposition 1 does not depend on Xj. It is therefore known at
time O whether financially distressed firms choose between voluntary liquidation and
a workout or voluntary liquidation and bankruptcy at time 1.

Per Proposition 1 and its proof, firms liquidate when X} < X7, where X7 solves

EI{V* = El*if V? < V? and Ef* = EF* otherwise. Equivalently,

s(vE-vY) vVl

ol - o = x (A7)
ViE -V, otherwise
Differentiating both sides of Equation (A.7) with respect to D,
oX* D- Xt B
() (P55 ) o as

where II; is the marginal distribution of X;. Equation (A.8) is satisfied only if
0X7/0D = 1.
Let X{T be the upper support of I1;. Aggregate expected returns at time 0 are

_ xf Xy
Vo = / viEdiL +/ VdIl,
X3t 0

where 0 € {C, B} per Proposition 1. Differentiating with respect to D,

8?0 —L =
5o =— (Vi =v9) mexp.
dVo/0D is the expected fall in value from ineficiently choosing bankruptcy or a
workout over liquidation. Given the latter scenario maximises returns, 0V (/0D is
negative.
Analogously, expected creditor returns at time 0 are
o Xi_,
Co= CLdIn, + / Cy dIL,. (A.9)
X+ 0
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Differentiating with respct to D and substituting X7 /0D = 1 from Equation (A.8)
and Equation (A.7),

oC, (X ock Xigc? Lo =R\ o OXE
9D Jx: op 4 /0 oD dHl_q<Cl -G )Hl(Xl) oD

aC!

av
- (1—qH1(X1*))IEo[8D E] +qII(X7) Eo R|+—on

aCl | . (A.10)

where £ and R are the set of outcomes in which creditors accept payoffs consistent
with liquidation and reorganisation, respectively. ¢ IT1(X7) is the probability the pro-
ject is reorganised, making Equation (A.10) equivalent to Equation (1.3), as desired.

O

Proof of Proposition 2. For (i), it remains to show that Equation (1.5) is Cg. From
Equation (A.9) and the definition of 6113,

= X g XL
CO - / Cl dHl + / (Cl - Ol )dHl
0

;
=Cy +/ (€T — V), (A.11)

where £* is the set of X1 such that X} < Xj. For all X; € L*, the firm voluntarily
liquidates. Per Proposition 2, voluntary liquidation requires VIL is at least 6%, ie.,
élL = D; Equation (A.11) is equivalent to Equation (1.5).

For (ii), let Vlc < V{B and consider a debt contract Ky < D such that Eff = 0
for all X, X. Per Proposition 2, the insolvent entrepreneur prefers bankruptcy only
when E? is strictly more than EL; the entrepreneur liquidates, otherwise. This in-
equality is equivalent to Ef < Ef, which is false: limited liability ensures E¥ is
non-negative and Ef = 0 since £ is 0 by assumption. Thus, the entrepreneur al-
ways liquidates when insolvent. Since solvency implies full repayment and involvency
guarantees liquidation, the creditor recovers at least K in every state. He is willing

to lend at D. Thus, all is proved.
U

Proofof Corollary 1. Let Vlc < Vf) and define X# and X as the upper support of
X1 and X», respectively.

Assume (1 — Y)(XJ + K3) < K. Set D = K and consider X; < K. The
firm is insolvent. The entrepreneur’s expected returns in reorganisation are

ET < max{X1 + (1 - Y)(XZ + Ky) — Ko,0} =0 < X; = EF.



B Robustness

Since E? < FE¥, the entrepreneur liquidates if insolvent and repays K when not.
The creditor is paid K in all states. Thus, Cy = K. The entrepreneur obtains a loan
per Lemma 3 and not per Proposition 2(ii).

Assume Ko < (1 = Y)(X¥ + K3). Let D = X + (1 - Y)(X# + K5). Then
X1 < D, Ef = 0and Ef = 0 for all X; and X5. The firm defaults regardless of
initial earnings; the entrepreneur agrees to voluntarily liquidate and D is so high that
the creditor keeps the entirety of those proceeds. Thus, Fy = 0 and Cyp = X + Ky,
where X is the time 0 expected value of X;. O

Proof of Corollary 2. In the proof of Corollary 1 it is shown that if Ky < Kj then
D = Kj. It remains to show that viable firms choose Ky = K at Ko < D if
creditors are willing to lend.

Consider a viable firm and the set of all K such that K, < K, Equation (1.4) is
satisfied and the creditor is willing to lend per Lemma 3. The firm always continues;
V is constant. Per Equation (1.2), Ey is decreasing in K. The entrepreneur chooses
the base model and thus all is proved. O

Proof of Proposition 4. Proposition 4 follows by setting D = K; and examining out-
comes in each state. The creditor always recovers D and the entrepreneur’s decisions
are always efficient. O

B Robustness

B.1 Super-senior financing. Let lower support for X; be X < 0; X5 remains
non-negative.*> Consider the entrepreneur of a viable firm who obtained a loan at face
value D; and earned X; < 0 in time 1. To continue operating, he must finance first
period losses. I assume loans taken out in this manner are legally conferred seniority to
all existing debt but obligations in the original debt contract award existing creditors
right of first refusal.

Allowing super-senior financing prevents creditors from blocking new loans—
should existing debt holders refuse, the borrower can turn to the wider lending market.
Thus, creditors evaluate the new loans independent of their previous stake. They
extend one if there exists some D+ such that

E;q [min{Dg, Xo + KQH = —X;. (B12)

qualtion (B.12) is increasing in Dy. Dy exists if and only if —X; < X9 + Ko,
where X5 is the expected value of Xo. If Dy does not exist for the original creditor, it
does not exist for any creditor. Without necessary financing, the firm is liquidated.**

“Since neither creditor nor entrepreneur are responsible for time 2 losses, the assumption 0 < X»
is made for explanatory ease. If X were negative, an equivalent non-negative random variable and
corresponding probability mass function exist that assign 0 for all X2 such that X» + K> < 0 and
Xo + Ks, otherwise.

44Non—negative returns at time 1 introduces a nuance to “viability”. In fact, the firm was no# viable—
only expected to be. After realisation of time 1 earnings, it is better to liquidate, since project earnings
are not high enough to cover the costs required to keep it in operation.
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When evaluating the original loan at time 0, the entrepreneur expects D1 when
Dy < Xj. If X, falls below that but above 0, the project is insolvent. In the absence
of bankruptcy costs, workout negotiations favour the creditor since reorganisation is
equivalent to continuation and liquidation guarantees recovery of his initial invest-
ment; without loss of generality I assume both parties agree to continue operating the
firm but do not otherwise modify the original loan contract. Creditor returns are

Eq [min{Dl, X1+ X9+ KQ}] .

If X is less than O but more than — (X5 + K3), the creditor loans —X; per
Equation (B.12). His expected returns at time 1 are

E,q [min{D1 =+ DQ,XQ + KQ}] + X3.

When X falls below — (X9 4 K3) the project is liquidated.** Since the firm is
deemed “viable”, Ky < —(X3 + K3). The creditor earns nothing.

In every scenario, creditor returns increase in D;. Their supremum occurs at the
limit as D; tends to infinity, i.e.,

Yl + YQ + Ko, (B13)

where X is the expected value of X;. Since the firm is viable, Equation (B.13) is
more than Kj. Applying similar arguments used to prove Proposition 2, a D; exists
that satisfies Cp = K. The lending conditions for viable firms are not fundamentally
altered when bankruptcy law allows super-senior financing.

B.2 Strategic default. In this section, I illustrate that strategic default does not
affect lending when reorganisation is costless. In a minority of cases, judicial error
may lead to premature liquidation.

LetY = 0. Absconding with more than X requires surreptitious liquidation that
is a serious breech of contract and probably constitutes fraud. I assume its punishment
is enough to deter it entirely. Additionally, X; < D triggers insolvency and if the
creditor desires, court supervision implied by bankruptcy. Thus, strategic default is
possible only up to D < X;.%

Consider non-viable firms. Since Y = 0, Vf < V?; per Proposition 1, insolv-
ency implies liquidation or bankruptcy. For all D < X7, however, EJIB < Bf. The
firm does not strategically default.

Consider now viable firms. As discussed in Section 2.2, for some X entrepren-
eurs are better off in a workout than they would be continuing while solvent—creating

*Note that even if the firm were to go bankrupt it would be immediately liquidated. The new loan is
required to continue operating (for example, to pay wages), thus even if the judge mandated reorgan-
isation no funding would emerge to make that possible.

4Tn an alternative scenario, the entrepreneur could steal all of X;. Using analogous arguments, non-
viable firms always obtain credit, whereas viable firms did anyway per Proposition 1(ii).



B Robustness

motive for strategic default. Nevertheless, creditors expect at least Ky even in reor-
ganisation when X is naught. Since reorganisation is by definition court-supervised
and the judiciary assumed ethical, worst-case-scenario creditors turn to it for future
oversight.*” Regardless, viable firms always get credit. If bankruptcy guarantees re-
organisation when creditors favour it or if entrepreneurs cannot steal time 2 earnings,
firms efficiently continue. Otherwise, judicial error may cause prematurely liquidat-
ing a minority of them.

B.3 Bargaining power. The following section sketches model conclusions when
the entrepreneur and creditor share bargaining power during debt renegotiations. As-
sume first bargaining power is allocated entirely to the entrepreneur. Creditors accept
any debt contract that is no worse than their expected returns in formal bankruptcy;
entrepreneurs therefore offer a revised debt contract D that solves

o) =c?. (B.14)

Similarly ,when creditors have all the bargaining power, entrepreneurs accept any
workout proposal that gives them at least as much as their expected earnings in formal

bankruptcy. Now, D is the solution to
B =E7. (B.15)
When entrepreneurs and creditors share bargaining power, each extracts a pro-
portion of the surplus from Equation (B.14) and Equation (B.15), respectively. To
illustrate the concept, I introduce a new variable, 2z, where 2 is a number between zero
and 1. In this framework, the new debt contract, D, solves
—W =B W =B

z = 0 grants the entrepreneur all bargaining power; z = 1 grants it to the creditor;
z € (0,1) permits sharing workout surplus. To simplify exposition, Equation (B.17)
expresses Equation (B.16) in terms of creditor returns, only.

oY =B 4 (v - VD). (B.17)
If a settlement is reached, the creditor prefers liquidation to a workout if and only
if 6‘1/[/ < CF; plugging in Equation (B.17), the condition is

Y+ (VS V) <ck. (B.18)

The entrepreneur prefers liquidation to a workout if and only if E; < EF, or
equaivalently

of <P + (V7 - V1) = (V] = V). (B.19)

7Y = 0 implies no corruption, i.e., an ethical judiciary.
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Vlc < Vi is a necessary condition for both Equation (B.18) and Equation (B.19)
to hold simultaneously; thus, for no z € [0, 1] are viable firms ever inefficiently li-

quidated in a settlement. Since 6‘1/1/ is increasing in z, creditor losses from default
decline—as do credit rationing and the cost of debt.

For non-viable firms, a necessary and sufficient condition for D to exist is for
returns in continuation to exceed creditors’ expected returns in bankruptcy plus their
bargaining surplus awarded during renegotiations:

P (v v <Y (B.20)

=B . . . . —B —B .
Because C7 is increasing in D, C7 < V. 'Thus a sufficient (but not necessary)
condition for Equation (B.20) to be satisfied is

v <7< (B.21)

i.e., the same condition from Proposition 1.

Consider the set of firms that violate Equation (B.21). As z increases, the left-
hand side of Equation (B.20) declines. Workouts more likely exist. Because time
0 claims by creditors that they will have no choice but to file for bankruptcy are less
credible, entrepreneurs are less willing to accept a loan contract with an exhorbitant D
per Proposition 2(ii). The profitable nice lending market market (Corollary 1) shrinks.
When creditors have all the bargaining power (z = 0), Equation (B.20) collapses to

6119 < V?—which is always satisfied. Proposition 2(i) applies to all firms; no firm
goes bankrupt and there are no supranormal profits in lending.

C  Extensive form

Figure C.1 is an extensive form representation of the bankruptcy game. This repres-
entation is not unique—the actions and proofs (Appendix A) are also consistent with
a game in which the entrepreneur files for bankruptcy and/or the creditor proposes to
liquidate or enter a workout.*® Complete details on assumptions and legal rationale
behind actions in bankruptcy are outlined in Section 2; a brief description is provided
in the notes.

8Tt is still assumed the entrepreneur has all the bargaining power when negotiating a workout, thus
if the creditor makes the workout ofter, it would satisfy Lemma 2. For a full discussion on how the
entrepreneur’s bargaining power changes the game, see Appendix B.3.



C Extensive form

0]
€ makes take-i-or-leave-it-offer
TIME o borrow Ky now; opay D attime 1

N

“
TIME 1 somnt
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TIME 2 =D Commin(X,+(1-Y)(X;+4G).0) Commin{X;+(1-Y)(X;+K2). 0}

Ficure C.1: The bankruptcy game, entrepreneur moves first in renegotiations

The game. The entrepreneur (E) moves first by making a take-it-or-leave-it offer to borrow K at time 0 and repay some amount
D at time 1 (node 1). The creditor (C) then accepts the proposal, E buys the machine and the project starts (node 2) or C rejects
the proposal and the project is not realised (node 3). At time 1, Nature moves by selecting the realisation of X1, which determines
whether the project is solvent (node 4) or insolvent (node 5). If the project is solvent, E may choose to liquidate (node 16) or
continue operating the firm (node 7). If the project is insolvent, E may propose to C to liquidate (node 8) or enter a workout
(node 9). If E proposed to liquidate and C accepts, the project is voluntarily liquidated (node 18); if C rejects, the project enters
bankruptcy (node 13). If E proposes a workout and C accepts, the project enters a workout (node 15); if C rejects, the project
enters bankruptcy (node 14). In bankruptcy, the judge (J) may rule the firm is non-viable, in which case the firm enters compulsory
liquidation (nodes 19 and 21), or rule it is viable and the firm enters reorganisation (nodes 20 and 22). If the firm is at nodes 7, 15,
20 or 22, Nature moves again at time 2 by selecting the realisation of X5. At time 2 the project is shut down, the machine sold for

K, the creditor paid the minimum of the project value and D (nodes 24, 25 and 26) or D (node 27) and the entrepreneur retains
whatever is left.
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