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Abstract 
This paper explores the dynamics of corporate leverage when funding decisions are made in the 

interests of shareholders. In the absence of prior commitments or regulations, shareholder-creditor 
conflicts give rise to a leverage ratchet effect, which induces shareholders to resist reductions while 
favoring increases in leverage even when total-value maximization calls for the opposite. Unlike 
inefficiencies based on asymmetric information, the leverage ratchet effect applies to all forms of 
leverage reduction, including earnings retentions and rights offerings. 

The leverage ratchet effect is present even in the absence of frictions other than the inability to 
write complete contracts. The effect creates an agency cost of debt that lowers the value of the leveraged 
firm. Standard frictions magnify the impact of the effect. In a dynamic context, since leverage becomes 
effectively irreversible, firms may limit leverage initially but then ratchet it up in response to shocks. The 
resulting leverage dynamics can produce outcomes that cannot be explained by simple tradeoff 
considerations. 

Leverage can be adjusted in many ways. For example, leverage reductions can be achieved by 
issuing equity to either buy back debt or purchase new assets, or by selling assets to buy back debt. We 
study shareholders’ preferences over different ways to adjust leverage. A benchmark result gives 
conditions for shareholder indifference, but generally, shareholders have clear rankings over the 
alternatives. For example, shareholders often prefer reducing leverage by selling assets even at distressed 
prices. 
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the Max Planck Institute for Research on Collective Goods, Bonn. A previous version of this paper was circulated in 
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Binsbergen, Rebel Cole, Doug Diamond, Christoph Engel, Michael Fishman, Francisco Perez Gonzalez, Oliver 
Hart, Florian Heider, Gérard Hertig, Oliver Himmler, Arthur Korteweg, Peter Koudijs, Alexander Ljungqvist, 
Alexander Morell, Michael Roberts, Mark Roe, Steve Ross, David Skeel, Chester Spatt, Ilya Strebulaev, Jeff 
Zwiebel, several anonymous referees, and seminar participants in INET 2012 Annual Conference, Princeton 
University, Said School of Business, 2012 Law & Banking/Finance Conference at NYU, NBER conference on 
Understanding the Capital Structures of Non-Financial and Financial Corporations, and Vienna Graduate School of 
Finance for useful discussions and comments. Contact information: admati@stanford.edu; pdemarzo@stanford.edu; 
hellwig@coll.mpg.de; pfleider@stanford.edu. 
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1. Introduction  

In the standard tradeoff theories of capital structure, firm leverage is determined by 
trading off the benefits of using debt against bankruptcy costs and agency costs of debt. The 
agency costs stem from conflicts of interest between borrowers and creditors that create 
distortions in investment decisions such as undertaking value-reducing or passing up value-
increasing investments. In this article we examine another agency cost of debt that arises from 
conflicts of interest in decisions on leverage adjustments over time. In the absence of prior 
commitments, these conflicts of interest induce leverage patterns that can be very different from 
those suggested by the tradeoff theories. Analyses that overlook the effect and its interactions 
with other frictions cannot explain the richness of leverage patterns and dynamics that we 
observe. Our results apply generally, but they are particularly relevant to banking, where 
leverage levels are high and creditors are too weak to prevent shareholders and managers from 
pursuing their objectives at the expense of creditors and others.  

Funding decisions made by shareholders of a leveraged firm can be quite different from 
those that maximize the total value of the firm. Specifically, if shareholders are unable to commit 
to all future actions, a leverage ratchet effect arises, which creates a tendency for leverage to 
increase but not decrease. Moreover, there is a feedback loop between the agency distortions on 
the two sides of the balance sheet, where the agency costs due to the leverage ratchet effect are 
made worse by the investment distortions associated with agency conflicts. Higher leverage 
intensifies shareholders’ desire to choose excessively risky investments, and at the same time 
shareholders’ ability to shift risk intensifies the ratchet effect.  

To see the leverage ratchet effect in a simple setting, consider a firm on the verge of 
costly financial distress. As long as it is solvent, the firm can reduce its leverage, e.g., by issuing 
new shares, and thus lower the costs of the distress, yet such actions are rarely seen. Highly-
leveraged firms tend to resist not only new share issuance, but also earnings retentions, which do 
not require new equity issuance. This resistance of shareholders and managers to issuing new 
shares is sometimes explained by reference to asymmetric information along the lines of Myers 
and Majluf (1984).1 The Myers-Majluf argument, however, does not explain resistance to 
earnings retention or rights offerings, neither of which is subject to market undervaluation of 
new shares.2 The uniform resistance we see to all these forms of leverage reduction, especially in 

                                                 
1 See for example Bolton and Freixas (2006) and Kashyap et al. (2010, 2011). In the policy debate, many other 
flawed claims are made, as discussed in Admati et al (2013), Admati and Hellwig (2013a,b,c 2014).  
2 Indeed, Myers and Majluf (1984) emphasize that, with the information asymmetries they consider, raising funds by 
retaining earnings should be preferred to new borrowing. Further, when leverage reductions are imposed by 
regulation, adverse selection becomes irrelevant. The expected “dilution costs” (losses due to undervaluation) for the 
shareholders when the firm has above-average return prospects should be offset by the expected gains when the 
firm’s prospects turn out to be especially poor In other words, removing discretion also mitigates any negative signal 
associated with recapitalizations (see Admati et al (2013, Section 6) and Kashyap, Hansen and Stein (2011, p. 10)). 
Of course, managers might want to protest increased equity requirements in an attempt to show that their firm is 
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banking, is much better explained by the agency conflicts that create the leverage ratchet effects 
we analyze in this paper. 

As noted in Black and Scholes (1973), shareholder resistance to leverage reduction 
occurs in the frictionless markets setting assumed in Modigliani-Miller (1958). If the 
shareholders issue new shares to buy back some of a firm’s risky debt, the debt becomes less 
risky and more valuable. There is a wealth transfer from shareholders to debt holders.3 
Conversely, if shareholders can raise new debt of equal priority in order fund a payout for 
themselves, wealth is transferred in the other direction. Thus, shareholder resistance to leverage 
reduction and incentives for increased leverage are present even in a simple setting with no 
frictions other than the inability to write complete contracts.  

Our results go further by showing that shareholders’ resistance to leverage reductions 
persists even when the reduction would enhance firm value by reducing frictions such as 
bankruptcy or agency costs. We also show that shareholders have incentives to increase leverage 
even when new debt must be junior and there is no mechanical dilution of existing creditors.  

These effects create an important additional agency cost of debt. First, in response to 
negative shocks that shift the tradeoffs regarding leverage due to frictions, shareholders may 
avoid reducing leverage even if this would raise total firm value. Second, anticipations of 
shareholders’ future actions may affect initial contracting in ways that make borrowing more 
expensive and reduce firm value. 

Our analysis of the leverage ratchet effect raises doubts about the ability of the traditional 
tradeoff theory of capital structure to fully explain capital structure. The effect implies that, 
absent strict covenants to the constrain it, leverage begets more leverage and can become 
addictive. Because past leverage decisions distort future leverage choices, capital structure 
becomes history-dependent. Explaining capital structures requires a dynamic approach but, as we 
show, even in a relatively simple setting, the dynamics of leverage can be very complex and the 
standard comparative statics from tradeoff theory may no longer apply. 

For example, at any level of tax rates, the level of leverage that is implied by the leverage 
ratchet depends on what tax rates were in the past. Firms generally ratchet up their leverage over 

                                                                                                                                                             
undervalued in the market. However, relative to the average price, some firms are actually overvalued by investors, 
and their informed managers may well know it. 
3 We assume throughout our analysis that creditors are small and dispersed so that conflicts of interest cannot be 
dealt with by collective bargaining. Therefore, the price at which debt is repurchased must reflect the value that can 
be obtained by retaining a marginal amount of debt. As a result, the post-buyback price of debt, and the buyback 
price, will typically be higher than the price without a buyback. The resulting increase in the value of debt comes 
largely at the expense of shareholders. The importance of the difference between collective bargaining and unilateral 
actions of the debtor is also stressed by Strebulaev and Whited (2012). However, they do not consider buybacks in 
markets, but study callable debt, where the call option requires a repayment of the amount that was originally 
borrowed, plus a premium. 
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time, with the pace of such changes driven both by economic shocks, the tax benefits of debt, 
and the sensitivity of the debt price to total leverage. Shareholders will seek to increase leverage 
in response to shocks that increase the benefits of debt, but will resist leverage reductions even 
when lower leverage would increase the total value of the firm. Indeed, we show that 
shareholders may actually seek to increase leverage even when tax rates are reduced, in complete 
contrast to tradeoff theory predictions.4 However, observed leverage is not necessarily higher 
than tradeoff theory would predict. Because the initial cost of debt reflects creditors’ 
expectations about the risks of further debt increases, firms initially may be under-leveraged 
relative to the predictions of tradeoff theory. Only over time, and depending on shocks to asset 
values and other considerations, will there be a tendency for firms to become over-leveraged.  

Shareholders often have many ways available to adjust leverage. For example, when 
required to reduce leverage, shareholders can (i) sell assets and use the proceeds to reduce debt 
levels; (ii) issue new equity to buy back debt; or (iii) issue new equity to buy additional assets. 
We demonstrate an important equivalence result, showing that shareholders are indifferent 
among all ways leverage can be changed if assets are homogeneous, there is one class of debt 
outstanding, and sales or purchases of assets do not, by themselves, generate or destroy value for 
shareholders.  

We show that shareholders will have strong preferences concerning leverage adjustments, 
however, whenever the conditions of the equivalence result don’t hold. For example, if there are 
multiple classes of debt (rather than just a single class) and shareholders must reduce leverage, 
they prefer to sell assets and buy back the most junior debt. Intuitively, asset sales impose some 
of the cost of the deleveraging on the remaining senior debt holders, whose claims will in the end 
be backed by fewer assets. These distributive effects may dominate even if asset sales, possibly 
occurring at fire-sale prices, are inefficient and reduce the value of the firm.  

The paper is organized as follows. Section  2 presents the basic model and preliminary 
results on shareholder resistance to leverage reductions. Section  3 considers how agency 
conflicts interact and potentially create feedback effects and how the leverage ratchet is 
intensified by investment-related conflicts. Section  4 develops a dynamic equilibrium model of 
leverage, and demonstrates that firms will limit leverage initially but “ratchet up” indefinitely in 
response to shocks. In Section  5 we consider alternative ways for a firm to adjust leverage other 
than pure recapitalization. Section  6 provides concluding remarks and discusses the application 
of our analysis to banking and the role of capital regulation. 

                                                 
4 Evidence of such an asymmetric response in the context of tax rate changes is provided in recent work by Heider 
and Ljungqvist (2015). 
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Related Literature  

As mentioned above, the observation that in the absence of frictions shareholders cannot 
gain by giving up their default option was first made by Black and Scholes (1973). Leland 
(1994) pointed to a similar resistance (which he terms “surprising”) in the context of a specific 
model in which debt is homogeneous and presumed fixed, bankruptcy costs are proportional, and 
only small marginal changes of pari passu debt are permitted.  

The fact that creditors can gain when debt is repurchased by a borrower in the open 
market has been noted in the literature concerning market-based solutions to the sovereign debt 
crisis of the 1980s. See, for example, Frenkel et al. (1989) and Bulow and Rogoff (1990). The 
theory developed in that literature was confirmed in the Bolivian debt buyback of 1988 and more 
recently in the Greek debt buyback of 2012.5  

Shareholders’ resistance to leverage reduction due to conflicts of interests with creditors 
is related to the underinvestment problem created by debt overhang noted by Myers (1977). As 
in Myers (1977), shareholders resist leverage reductions because the creditors obtain benefits at 
shareholder expense. Indeed, the underinvestment problem arises in Myers (1977) because it is 
assumed that new investments must be funded by equity (or junior debt). Importantly, unlike the 
underinvestment problem in Myers (1977), which only occurs when the net present value of the 
project is not large enough for the shareholders’ share of the benefits to cover its cost, 
shareholders’ resistance to leverage reductions can persist no matter how much leverage 
reduction would increase the total value of the firm. Worse, we show that shareholder resistance 
to leverage reduction can be stronger even as the benefit of leverage to the total firm value is 
reduced by agency costs. This intensity of the conflict is due to the fact that shareholders do not 
generally capture any of the benefits of reduced leverage; the benefits accrue entirely to creditors 
and are not shared like the value of an investment.  

In the literature on dynamic capital structure, it is common to explore shareholders’ 
decisions with respect to payouts and default without allowing changes in the capital structure 
prior to default. Models that allow capital structure adjustments often assume that it is 
prohibitively costly to reduce leverage in distress, or that debt can only be recalled at par or at a 
premium. By contrast, our analysis assumes that debt is bought back at competitive market 
prices.6 Moreover, we allow funds to be raised either by selling assets or by issuing equity 
through common share or rights offerings, options typically ignored in the dynamic capital 
                                                 
5 By contrast, van Wijnbergen (1991) showed that, in the 1990 buyback of Mexican debt under the Brady plan, 
which involved collective bargaining, creditors were forced to agree to terms under which they neither gained nor 
lost from the buyback. 
6 Some papers make the assumption that new debt can be issued pari passu with existing debt, which can help 
overcome the underinvestment problem identified in Myers (1977). Unless existing creditors benefit from additional 
investments, issuing such debt can reduce the value of existing debt and violate the creditors’ seniority. In the spirit 
of Myers (1977), we assume for most of our analysis that violating the seniority of existing creditors is not possible.  
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structure literature. In contrast to much of this literature, our key results do not depend on any 
assumptions about exogenous transactions costs.7 

Dangl and Zechner (2007) analyze the dynamics of leverage and the choice between 
long- and short-term debt. They observe that with long-term debt shareholders do not have 
incentives to reduce leverage when the firm has poor performance. Short-term debt requires the 
firm pay off all its debt frequently (at par) and effectively causes the firm to start afresh with new 
tradeoffs a-la Modigliani and Miller each time this debt matures. The frequent issuance of short-
term debt entails higher transactions costs, which must be traded off against any benefits created. 
An important assumption in Dangl and Zechner (2007) is that there are covenants in place that 
prohibit the issuance of any new debt that would increase the total face value of debt 
outstanding. This assumption rules out the ratchet effect that we explore in this paper. 

Another related paper is Brunnermeier and Oehmke (2013), which shows that shareholder 
incentives potentially lead to a “maturity rat race,” since shortening the maturity structure of a 
firm’s liabilities dilutes the longer-term creditors. The key assumption in Brunnermeier and 
Oehmke (2013) is that, although the firm can commit to a total amount of debt, it cannot commit 
to a particular maturity structure of that debt. They observe that this inability to commit is 
especially applicable to financial institutions. Our paper is similar in that it is also based on 
borrower-creditor conflict of interest and that we also assume it is impossible or too costly to 
make binding commitments about its capital structure. Our focus, however, is on the firm’s 
leverage choices rather than on the maturity structure of a fixed amount of debt as in 
Brunnermeier and Oehmke (2013).  

Bizer and DeMarzo (1992) demonstrate that in the presence of agency costs of debt, lack 
of commitment leads borrowers to choose excessive leverage. Their setting is focused on the 
case of a risk averse borrower or sovereign, rather than a firm, but the desire to increase leverage 
once existing leverage is in place mirrors our finding regarding shareholders' resistance to 
leverage reductions. We also use solution methods developed in Bizer and DeMarzo (1994) for 
our analysis of the dynamic equilibrium. 

Leverage ratchet effects are particularly strong for highly leveraged firms, such as banks. 
If their debts are explicitly or implicitly guaranteed, creditors have fewer (or no) incentives to put 
in place debt covenants that might mitigate the effect. Leverage choices can therefore become 
extremely inefficient. In discussing governance in banking, Becht et al (2011) also note that 
creditor governance is particularly weak for banks, which can lead to excessive leverage and 
risk.  

                                                 
7 For a survey of the literature on dynamic capital structure, see Strebulaev and Whited (2012). We discuss more 
specific papers in the context of specific results. 
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As discussed in the concluding remarks, our paper also has policy implication related to 
banking regulations. The results complement our earlier paper (Admati et al. 2013), in which we 
argued that banks will choose socially inefficient levels of leverage because they do not 
internalize the significant negative external effect of their distress and default. If banks have a 
lower funding cost reduction in funding costs that banks derives from high leverage is due to 
debt subsidies (e.g. taxes and government guarantees) provided at taxpayers’ expense. In the 
current paper we show that high leverage is likely to be privately costly when viewed from the 
combined perspectives of all creditors and shareholders. Because high leverage in banking 
creates systemic risk that increases the fragility of the system and the likelihood of a financial 
crisis, high leverage is also socially inefficient. Guarantees meant to provide stability also have 
the effect of feeding the addiction to leverage implied by the leverage ratchet effect by removing 
creditors' incentives to restrict leverage through covenants or high interest rates. The results of 
this paper therefore strengthen our conclusion that, in the context of banking, effective capital 
regulation (i.e., regulation of leverage levels) is essential. Our analysis of shareholder 
preferences over various modes of leverage reduction also sheds light on how banks react to 
regulations that are framed in terms of regulatory ratios.  

2. Debt Overhang and Resistance to Recapitalization 

In this and the following section, we develop a simple but general reduced-form, static 
tradeoff theory model in order to highlight the logic and demonstrate the robustness of the 
leverage ratchet effect. Subsequently, in Section  4, we embed this static model in a dynamic 
setting and examine the leverage ratchet’s dynamic consequences.  

Consider a firm that has made an investment in risky assets and has funded itself partly 
with debt. We begin with a simple tradeoff model of capital structure based on taxes and net 
default costs, which we generalize later as we consider additional frictions. For our basic 
argument, we make the following assumptions: 

Firm Investment: The firm has existing real investments given by A . Investment returns are 
realized in the future (“date 2”), with final value xA .  

Firm Liabilities:  The firm is funded by equity, together with a debt claim with total face 
value D that is due at date 2 when the asset returns are realized. If xA D , 
debt claims will be honored in full. If xA D , the firm will be forced to 
default. 

We begin by considering three standard frictions that may affect the payouts of the firm’s 
securities at date 2. These are taxes, bankruptcy costs, and third party (government) subsidies.  
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Taxes:  We assume the firm may incur a corporate tax liability if asset returns 
exceed required debt payments. The tax benefits are determined by the 

firm’s total debt outstanding and are given by    , , 0,t x A D xA D    when 

xA D . We assume that no tax is paid when xA D . Finally, we assume 

that the total tax liability is weakly decreasing in D, i.e. ( , , ) 0Dt x A D  .8 

 Default costs (net of subsidies):   

If xA D , the firm is unable to fulfill its obligation to debt holders and 
must default unless it receives a subsidy from the government or some 

other third party.9 Let  ,n xA D  be the net default costs for the firm, 

which is the difference between the bankruptcy cost and any third party 
subsidy. In the event that xA D , there are no subsidies and no 

bankruptcy costs and thus  , 0n xA D  . If xA D , we assume that 

( , ) [0, ]Dx DA n xA   . Note that the net default costs could be negative if 

the subsidy exceeds the bankruptcy cost – which means that the firm’s 
debt holders will receive more than xA  – but we assume that, at best, 
subsidies bring the available funds up to the amount D that is needed to 
avoid default. 

With these assumptions, the payoffs on the firm’s debt and its equity are as follows: 

 If  If xA D  

Payoff to Shareholders 0  , ,xA t x A D D    

Payoff to Debt Holders ( , )A n Dx xA   D  

 

Pricing at Date 1: All securities are traded in perfect Walrasian markets. We normalize the 
risk-free interest rate to zero and set prices of securities at date 1 equal to 
their expected payoff with respect to the risk-neutral distribution F of the 
return .x  on the firms’ assets.10 The distribution F has full support on 

                                                 
8 Note that there may be other direct effects of leverage on cash flows that can be included in the function t. For 
example, the firm may have to pay higher wages as in Berk, Stanton, and Zechner (2010), or have reduced costs due 
to disciplining benefits as argued by Jensen (1986). The key assumption is that on the margin, the combined direct 
consequences of leverage on free cash flows embodied by t are weakly increasing in D. 
9 We allow for the possibility of subsidies because of their importance in the recent financial crisis. 
10 Setting the interest rate to zero is without loss of generality (we can alternatively interpret prices as future values). 
The existence of a risk-neutral distribution (or pricing kernel) F is implied by the absence of arbitrage. 

xA D
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[0, ),  and we assume the firm takes F as given and independent of its 

leverage choice.11 Throughout the paper, when we refer to probabilities, it 
is with respect to this risk-neutral measure. 

Given our assumptions about payouts and pricing, it follows that at date 1 the values of 
the firm’s debt and its equity are:  

 

 
     

/

/ 0

Total value of debt ( , )

 d  d( , )

D

D A

D A

D

V D A

D F x xA n xA F x




   
  (1) 

and  

     
/

Value of equity ( , ) , ,  d .E

D A

V D A xA t x A D D F x


      (2) 

The total value of the firm is therefore ( , ) ( , ) ( , )F E DV D A V D A V D A  . 

Now suppose the firm considers reducing leverage by buying back a portion of its 
outstanding debt. For now, we hold fixed the assets of the firm, and assume the cash used for the 
buyback is raised through a rights offering to existing shareholders, or a market offering of 
equity or other equity-like securities (such as preferred shares). Alternatively, the firm may use 
cash on hand that it would have alternatively paid out as a dividend. If the firm plans to buy back 
debt with a nominal claim equal to  , then upon the announcement of the recapitalization, the 

value of the firm will change from ( , )FV D A  to ( , )FV D A  .  

If the firm is inefficiently over-levered, then this change in firm value will be positive. It 
is natural to expect that some fraction of this gain will be captured by the firm’s debt holders, 
diminishing the benefit to equity holders. Intuition suggests, however, that equity holders should 
still gain if the benefit of the recapitalization is sufficiently large. On the contrary, we will show 
that, independent of the source of funds or the potential benefit to total firm value, the fraction of 
any gain captured by the firm’s debt holders always exceeds 100%, deterring equity holders from 
ever voluntarily recapitalizing.12 

To understand this result, consider first the pricing of the firm’s debt. Equation (1) above 
implies that, without the buyback, the date 1 market price of debt per unit of nominal face value 
is equal to: 

                                                 
11 That is, we assume the firm acts as a price-taker with respect to this pricing kernel. Thus, as is standard in the 
corporate finance literature, we are ignoring any general equilibrium consequences of the individual firm’s security 
choices.  
12 We take up whether a possibly forced recapitalization is feasible and consistent with limited liability in Section  5.  
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Probability of Default

Expected Recovery Rate

( , )
, 1 / 1 .

( , )D DV D A xA n xA
q D A F D A E xA D

D D

 
   
      
   
 

  



  (3) 

That is, the debt price decreases with the probability of default but increases with the expected 
recovery rate. 

Next observe that if the firm wants to buy back debt in the open market, it cannot do so at 
the price given in (3). The repurchase price must be such that debt holders are at the margin 
indifferent between selling debt and holding on to it.13 The buyback price of the debt must 

therefore be equal to the market price  ,q D A  that prevails at the post-buyback debt level. 

Thus, upon announcement of the debt buyback, the value of the firm’s debt will change to 

( ) ( , )DV D q D A      , 

and, because they must pay the cost of the buyback, the value of equity will change to 

( ) ( , )EV D q D A      . 

We assume that that the firm’s managers and shareholders assess such a buyback only on 
the basis of how it affects shareholders’ wealth.14 Therefore, the buyback will be undertaken only 
if the market value of the firm’s equity would increase with the buyback: 

 ( , ) ( , ) ( , )E EV D A q D A V D A       . (4) 

The following proposition shows that, no matter how large the gain to total firm value is, equity 
holders are always harmed by a recapitalization. 

Proposition 1 (Shareholder resistance to Recapitalization): Equity holders are strictly worse 
off issuing securities to recapitalize the firm and reduce its outstanding debt. Losses to equity 
holders arise from the loss of their default option, the reduction in dilution of existing debt, and 
higher taxes. The loss to equity holders is mitigated by bankruptcy costs, and increased by the 
presence of taxes or default subsidies.  

Proof: Using (2) and (4), we can write the gain to shareholders from changing from debt D to D 

–  as  

                                                 
13 For extensive discussions of this effect, see Frenkel et al. (1989) and Bulow and Rogoff (1990). 
14 We do not consider the governance issues associated with the decision to issue shares or make a rights offering. 
Under U.S. law, a rights offering can be made without shareholder approval, though it may still fail if investors do 
not find it in their interest to acquire the new shares. In most other countries, rights offerings must be approved by 
shareholder meetings. 
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G D D V D A V D A q D A

xA D F x

D
F q D A

A

t x A D F x t x A D F x



 



        

 

           
  

   

 



 

  (5) 

The first term in (5) captures the default option effect: the loss of equity’s default option given 
final asset values between D    and D . This term is strictly negative given our assumption 
that F has full support. 

The second term in (5) captures the dilution effect: the portion of the debt repurchase price that 
compensates debt holders for their share of any recovery in default. From (3), we can see that 
this term is negative and decreases with the (ex post) expected recovery rate of the debt: 

 

Probability of Default Expected Recovery Rate

1 (

( ,

, )

0.
)

D
F q D A

A

D xA n xA
F E xA D

A D

D

           
  

                 


 

  
 

 (6) 

Note that this term would be zero if the debt repurchased were strictly junior to any remaining 
debt, as in that case the expected recovery rate would be zero for the marginal dollar of junior 
debt. When the debt repurchased has equal priority with the remaining debt, as assumed thus far, 
and the remaining debt has a positive recovery rate, this term is negative. Note also that default 
subsidies will raise, and bankruptcy costs will lower, this cost.  

Finally, the third term in (5) is the tax effect: it is negative because taxes are non-increasing in D.  

Thus, combining these three effects, we see that  

    , , ( , ) 0E EV D A V D A q D A           (7) 

and hence shareholders must always lose from a recapitalization.   

Proposition 1 restates and generalizes observations that have been made elsewhere in the 
literature. Black and Scholes (1973) note that shareholders will lose by repurchasing debt in a 
setting with perfect markets. Equation (5) shows this result is due to the loss of the default option 
and the expectation of a positive recovery rate on the debt. Leland (1994) demonstrates a similar 
result (which he describes as “surprising”) in the context of a continuous-time tradeoff model 
with linear taxes and a particular model of default costs, without providing intuition for the 
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result. But while the result is straightforward, to the best of our knowledge, the full generality of 
Proposition 1 has not been clearly articulated nor fully appreciated in the capital structure 
literature.15  

We assumed thus far that the firm has only a single class of debt outstanding. If the firm 
has several classes of debt, shareholders will naturally find it most attractive to buy back the 
cheapest class first, which will be the most junior class outstanding. Note that the only difference 
between these classes of debt is their expected recovery rates. Because the expected recovery 
rate is always non-negative, however, the above logic still applies and we have the following 
immediate generalization: 

Proposition 2 (Shareholder Resistance to buying back any debt class): Equity holders are 
strictly worse off issuing securities to recapitalize the firm to repurchase any class of outstanding 
debt. The loss increases with the seniority of the debt.  

Note that shareholders’ resistance to a recapitalization does not depend on the tax benefits 
of leverage. More strikingly, note that shareholders will resist a recapitalization no matter how 
large the potential gain to firm value due to a reduction in default costs. All of the benefits 
produced by a debt buyback – which in our model thus far come from reduced bankruptcy costs 
– accrue to existing debt holders. Shareholders, who must buyback the debt at a market price that 
reflects the reduced likelihood of default – are unable to appropriate these gains and so will resist 
a recapitalization. 

The observation that shareholders resist a recapitalization even when it would raise the 
value of the firm stands in contrast to the standard tradeoff theory of capital structure, where 
firms are presumed to choose their debt levels so as to maximize total firm value given the 
countervailing frictions of tax benefits and distress and other costs associated with leverage. In 
fact, shareholder and firm value maximization coincide only when capital structure decisions are 
taken ex ante, before any debt has been issued. Once existing debt is in place, shareholder-
creditor conflicts emerge, with important consequences for how both the asset and liability side 
of the firm’s balance sheet will be managed going forward.16 

                                                 
15 Indeed, resistance to recapitalization is often justified by appealing to transactions costs or lemons costs associated 
with equity issues (see e.g., Bolton and Freixas (2006)). Of course, such explanations do not explain the failure of 
recapitalizations via rights offerings or when firms have cash available to pay out as dividends, whereas Proposition 
1 immediately applies.  
16 This point is central to the literature on dynamic theory of capital structure; see for example Strebulaev and 
Whited (2012). However, despite its name, this literature is more concerned with the dynamics of default and 
investment decisions for a given capital structure than with the evolution of capital structure through new issues and 
repurchases of debt and equity. Moreover, leverage changes are often restricted exogenously; e.g. Bhamra et al. 
(2010, p. 1499) state “In common with the literature, we assume that refinancings are leverage increasing 
transactions since empirical evidence demonstrates that reducing leverage in distress is much costlier.” 
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Indeed, the consequences of debt overhang for recapitalization are stronger than those for 
equity-financed investment as described in Myers (1977). When a firm must issue equity to 
undertake a valuable project, the loss to the shareholders due to the wealth transfer to risky debt 
holders brought about by the reduction in leverage can be more than offset by the positive net 
present value (NPV) of the project, a portion of which the shareholders capture. Thus, if the NPV 
of the project is large enough, Myers’s underinvestment problem disappears, and the outcome is 
efficient. By contrast, when a debt buyback would increase the total firm value, debt overhang 
always results in a loss of efficiency. Again, no matter how large the gain in firm value, 
shareholders will always resist the recapitalization. 

Matters would be different if there were collective bargaining about the price of debt in 
the buyback.17 For example, if debt contracts had collective action clauses, the firm's 
management, acting on behalf of shareholders, could negotiate a buyback agreement with debt 
holder representatives. In such negotiations, and with the no-buyback outcome as a default 
option, debt holders would end up sharing their gains from the buyback with the shareholders. 
This sharing of gains cannot be achieved in a market buyback. And even in a negotiation, if debt 
holders are dispersed, holdouts could be likely. In other words, at terms for which shareholders 
would not resist a recapitalization, we would expect (at least some) debt holders to resist, 
precluding a purely voluntary leverage reduction. 

The difference between a buyback through collective bargaining and a buyback through 
the market is due to the fact that the buyback through the market itself raises the market price. 
Payoffs per unit of debt improve both because the default probability goes down and because, in 
the event of default, the available asset value (net of bankruptcy costs) is split among fewer 
claimants. With higher payoffs, the market price of the debt must increase. An exception to this 
rule occurs only if the buyback has no effect on the default probability and, in the event of 
default, debt holders do not get anything.18,19 

                                                 
17 In a different setting the impact of collective bargaining on debt dynamics is also noted by Strebulaev and Whited 
(2012).  
18 A recent example of this effect can be seen in the buyback of Greek debt in 2012, when about one half of the debt 
was repurchased. The market price in August 2012, before the news about the buyback plans transpired, was about 
17c per euro of debt, whereas the buyback was transacted in different batches between 30c and 40c per euro. This 
outcome mirrored the Bolivian experience of 1988, which was documented and analyzed by Bulow and Rogoff 
(1990). In contrast, in the Mexican debt buyback in 1990, collective bargaining seems to have been used to prevent 
the private creditors from obtaining any windfalls; see van Wijnbergen (1991). 
19 Our analysis raises potential concerns about the practice of using mark-to-market accounting for a firm’s 
liabilities. Mark-to-market accounting is usually based on the principle that reported valuations should reflect the 
scope the firm has for its actions in markets, e.g. in selling assets or buying back debt. If the market price of the 
firm’s debt is based on the expectation that there will not be a buyback, this price is not relevant for a buyback. A 
mark-to-market valuation that is based on this price does not actually reflect the scope for a buyback that the firm 
has. As a monopsonist or a monopolist in the markets for its own securities, the firm should not take the prices of its 
securities as given and independent of its own actions. Market prices of the firm’s securities depend on its actions, 
especially actions related to changes in capital structure.  
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Our results thus far establish the resistance of shareholders to pure recapitalizations for all 
equity-based sources of funding. In Section  5 we will consider leverage reduction modes that 
involve either asset sales or the acquisition of new assets using equity funding. In that context, 
we also discuss the compatibility of leverage reduction with limited liability of existing 
shareholders.  

3. Agency and Leverage Ratchet 

Our analysis thus far has focused on the tradeoff between the tax benefits of leverage and 
bankruptcy costs. Bankruptcy costs alone, however, are not the only detrimental consequence of 
leverage for firm value. In this section we consider additional agency conflicts that result from 
debt overhang, and find an important feedback: Agency costs increase both the benefit of, and 
resistance to, recapitalizations. Moreover, existing leverage distorts future leverage decisions to 
further exacerbate debt overhang, leading to a leverage ratchet effect.  

3.1.  Investment Distortions Increase Resistance 

It is well known that the presence of leverage in the firm creates debt-equity conflicts 
related to investment. In particular, leverage may induce equity holders to increase the risk of the 
firm’s assets via asset substitution (Jensen and Meckling (1976)), or to fail to undertake new 
investment opportunities (Myers (1977)). Indeed, these costs are often presumed to be even more 
significant than bankruptcy costs in the determination of optimal leverage from the perspective 
of tradeoff theory. 

In this section we generalize our analysis to allow for both asset substitution and 
underinvestment. These agency frictions raise the cost of leverage for total firm value, and thus 
increase the potential benefit from a recapitalization. Yet we will show that despite this benefit, 
future debt-equity conflicts only increase shareholder resistance to any recapitalization. 

To see the intuition for this result, consider first the case of asset substitution. Suppose 
the distribution of asset returns may be affected by actions taken by shareholders (or managers 
acting on behalf of shareholders). We denote these actions by  , and the resulting asset returns 

by x , which has distribution ( | )F x  . In this setting, it is natural to extend our notation and 

define the value of equity as follows: 
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We assume in (8) that the actions   are taken to maximize the value of equity. Let *  be 
the action choice at the target level of debt, D   , i.e., 
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 * arg max ( , , )EV D A    .  (9) 

To see that asset substitution increases shareholder resistance to a recapitalization, note 
that  
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Thus, the increase in the value of equity post-recapitalization is even smaller now than in the 

setting without agency costs (that is, with   fixed at * , the level of risk that shareholders would 
choose given lower leverage). 

As the above argument reveals, the result that agency costs increase shareholders’ 
resistance to recapitalization follows directly from the shareholders optimization problem. Thus, 
we can apply the same argument to demonstrate that any shareholder discretion over future firm 
investment will lead to a similar result.  

For example, suppose that in addition to determining asset risk  , management (on 
behalf of shareholders) has the opportunity to invest in additional assets a  by raising capital k  
from shareholders (or reducing planned equity payouts). Moreover, suppose these decisions will 
be made at a later date and conditional on some future information z  that is relevant to both 
asset returns and the profitability of the investment opportunity. Specifically, if we let ( , )k a z  be 

the cost of making investment a  given information z , then the equity value function conditional 

on the investment policy functions ( )a z  and ( )z  can be written as 
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  (11) 

where the expectation is over possible information states z. Equity holders choose the policies 
( , )a  to maximize (11) given outstanding debt D. 

In this case, in addition to asset substitution, leverage may lead to future underinvestment 
due to the traditional debt overhang problem identified by Myers (1977). The next result 
demonstrates that, once again, the possibility of future underinvestment and risk shifting, while 
detrimental to total firm value, will only increase the cost to shareholders from a current 
recapitalization.  

Proposition 3 (Agency Costs): Although shareholder-creditor conflicts regarding investment 
may raise the benefits of a leverage-reducing recapitalization for total firm value, they also raise 
the costs of a recapitalization for shareholders relative to a setting in which investments were 
fixed at the optimal policy given lower leverage. 
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Proof: See Appendix. 

The intuition for Proposition 3 follows the same logic as in (10): Agency costs mitigate the 
decline in the value of equity as leverage increases, as shareholders take actions that transfer 
wealth from creditors.20 But this effect implies that equity holders also gain less from a leverage 
reduction, and they must pay more for the debt in anticipation that such wealth transfers will 
diminish. Thus, even though agency costs raise the cost of leverage, they impede shareholders’ 
incentive to reduce it. 

3.2.  Leverage Distortions: The Ratchet Effect  

The standard tradeoff theory of capital structure posits that firm’s choose debt in order to 
maximize total firm value given the countervailing frictions of tax benefits and distress and 
agency costs associated with leverage. Our prior results suggest, however, that once leverage is 
already in place, debt overhang creates a powerful dynamic that will distort shareholder 
incentives. In particular, we show that not only will the shareholders not choose to reduce 
leverage, they will always prefer to increase leverage if they have the opportunity to do so, and 
even if this additional leverage further reduces firm value. In other words, leverage begets 
additional leverage, creating a leverage ratchet effect. 

The observation that shareholders can gain by issuing new debt that has equal (or higher) 
priority to its existing debt is well known, and results from the fact that the new debt will dilute 
the claims of existing creditors. Fama and Miller (1972) argue that seniority provisions, requiring 
any new debt to be junior to existing creditors, prevent such dilution. 

In the presence of agency costs, however, strict priority rules are insufficient to fully 
insulate senior creditors from the consequences of future debt issues. As demonstrated by Bizer 
and DeMarzo (1992), sequential borrowing with junior debt can still be detrimental to more 
senior claims because of its influence on future firm actions, such as risk-shifting, 
underinvestment, or earlier default. In other words, by increasing future agency costs, new junior 
debt can harm existing senior creditors. 21 Equity holders do not internalize this harm, distorting 
their decision to engage in additional borrowing, as illustrated in Figure 1. As we show below, 
this feedback effect creates an additional agency cost of debt: existing leverage distorts future 
leverage decisions of the firm. 

                                                 
20 Essentially, we follow the proof of Proposition 1 state-by-state conditional on z. 
21 Brunnermeier and Oehmke (2013) show that a similar effect arises if shareholders can issue new debt with a 
shorter maturity than existing debt, as its earlier maturity gives it effective seniority.  
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Figure 1: Sequential Borrowing Agency Distortions 
Even when new debt must be junior, it distorts future incentives in a way that harms senior 

creditors. This loss to senior creditors is not internalized by shareholders, distorting incentives 
with regard to the decision to increase leverage. 

To demonstrate the leverage ratchet effect, consider our setting with taxes, default costs, 
and asset substitution, and suppose that any existing debt is protected so that any new debt issued 
is junior to all other outstanding debt claims (and hence there is no direct dilution of existing 
creditors). Nonetheless, we show that under broad conditions, a levered firm will always find it 
optimal to increase its leverage. To formalize this result, let ( , )G D D  be the gain to shareholders 

when a firm with existing debt D  increases its debt to D D  , by issuing new junior debt with 
face value D D  :  

 ( , ( , ) ( , ) ( () ) ,, )JE EG D V A V DD D D D AA Dq D         (12) 

where ,( , )Jq DD A  is the price at which the new junior debt is sold. Then we have the following 

key result:  

Proposition 4 (Leverage Ratchet Effect): Given initial debt D, suppose the firm has the 
opportunity to adjust its debt on a one-time basis. Then, 

 If the firm has no initial debt, then the amount of debt D to issue that maximizes 
shareholders’ gain (0, )G D  also maximizes the total value of the firm. 

 If the firm has outstanding debt 0,D   shareholders never gain by reducing leverage. 

Moreover, if the probability of default is continuous at D and the marginal expected tax 
benefit of debt is positive, it is always optimal for shareholders to increase leverage by 

issuing new debt  arg max ( , ) ,D G D D D    even if this new debt must be junior to 

existing claims, and even if it reduces total firm value. 

Proof: See Appendix.  

The first statement in Proposition 4 is obvious – absent pre-existing debt, shareholders 
internalize any costs to creditors via the price they will receive for the new debt, and hence will 
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choose leverage to maximize total firm value. This observation is the basis for the standard 
optimality prediction of the tradeoff theory. 

The second statement in Proposition 4, however, makes clear that when there is a 
marginal tax benefit from debt, this prediction must fail if the firm makes new leverage decisions 
once existing debt is in place. It implies that even if the firm is already excessively levered 
(relative to the tradeoff theory optimum), equity holders will still be tempted to increase leverage 
further. 

While the proof of this result is somewhat complicated by technicalities related to 
differentiability and continuity, the intuition is straightforward. All of standard costs associated 
with leverage in the tradeoff theory – default costs, investment-related agency costs, and even 
distortions of future leverage choices – are decisions which are optimized by equity holders (e.g., 
equity holders optimally determine when to exercise their put option to default). Thus, by a 
standard envelope argument, these costs have no first order impact on the cost of new debt to 
shareholders, and thus the only first order effect is the incremental tax benefit. Intuitively, from 
(8), letting   be the optimal level of future investment decisions by shareholders given debt D, 
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and thus from (12), 
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   .  (14) 

That is, the marginal gain from new incremental debt is equal to the associated incremental tax 
shield.22 Thus, independent of the amount of debt already in place, shareholders always have a 
positive incentive to increase debt further until its interest tax shields are fully exploited. 

We illustrate the result of Proposition 4 in Figure 2, which shows (0, )G D  and ( )EV D  for 

different levels of debt D . If the firm is initially unlevered, equity holders would prefer debt *D

that maximizes total enterprise value (equity plus debt). Once debt *D  is in place however, 

equity holders face the potential gain *( , )G D D , and so would ideally choose **D  if given a one-

time opportunity to issue new junior debt. Note that total enterprise value is lower at **D , but 
equity holders still gain because the value of the senior debt declines. Senior creditors lose 

                                                 
22 We note in passing that this observation provides some justification for the standard practice in capital budgeting 
valuation to consider only incremental tax benefits associated with new debt while ignoring the impact of 
bankruptcy and agency costs. Once existing debt is in place this approach correctly captures the marginal impact to 
the firm’s shareholders. 
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because for them, the increased agency and default costs that arise with greater total leverage 
have a first-order impact on their payoff. (We will describe the specific numerical parameters 
used to generate Figure 2 in Section  4.1.) 

 

 

Figure 2: The Leverage Ratchet Effect 
Although a new issue of junior debt reduces firm value, it decreases the value of senior debt by 
even more, leading to a gain for shareholders. At the margin, shareholders benefit from a higher 

interest tax shield, whereas default and agency costs are second order. 

4. Leverage Ratchet in Dynamic Equilibrium 

Our results thus far demonstrate that under shareholder control, leverage is “irreversible” 
once put in place and moreover creates a desire for even more leverage. Our analysis, however, 
has been restricted to one-time static adjustment of the firm’s debt level. In a dynamic context, 
creditors will include the cost of such future distortions in the price they are willing to pay for the 
debt upfront. Moreover, this price adjustment will naturally affect the firm’s optimal initial 
leverage choice. In this section we develop a simple and tractable dynamic model to explore and 
highlight the key consequences of the leverage ratchet effect.  

We begin in Section  4.1 by developing a simple stationary dynamic model of a levered 
firm, in which the firm earns taxable income at a fixed rate until the random arrival of an exit 
event. Because interest on debt is tax deductible, the firm has a tax benefit from leverage, but we 
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assume debt distorts the payoff at exit either due to default or agency costs. We then illustrate the 
leverage ratchet effect in the context of this model and consider the equilibrium debt choice 
when the firm has repeated opportunities to issue debt in Section  4.2. In Section  4.3 we allow for 
shocks to the income and value of the firm and show how these shocks will lead leverage to 
increase over time. Finally, in Section  4.4 we discuss the potential role of covenants in mitigating 
the leverage ratchet. 

4.1.  A Simple Dynamic Tradeoff Model  

Suppose the firm generates earnings before interest and taxes at a constant rate y  until 

the arrival at random time   of a liquidation event. (This setting could correspond, for example, 
to an investment in a fixed income security or portfolio.) The interest rate r, liquidation arrival 
rate ,  and tax rate t are constant, and the firm issues debt with fixed face value D  and constant 

coupon rate c  such that cD y . The value of the firm at liquidation is given by Y , which is 

independent of  , and where the parameter   reflects investment or strategy choices that are 
chosen to maximize shareholder value. In that case, the value of the firm’s equity is given by23 
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For 0D  , we define the function 

 m( ) [( ]ax )D E Y D 
      (16) 

to represent the expected payoff to equity in liquidation, and note that by standard arguments  

must be nonnegative, strictly decreasing (if 0  ) and weakly convex in the debt face value D , 

and (0) 1   . For technical convenience we assume Y  is continuously distributed and   is 

twice differentiable. Finally, we write ( )D  to represent the argmax in (16). 

We assume that in the event of default, debtholders are unable to recover any of the asset 
value and receive a payoff of zero. This assumption simplifies but is not necessary for our results 
(and we will develop shortly an equivalent setting without bankruptcy costs). Given a fixed face 
value, the total value of debt is therefore 

 (0 ) ( )] Pr(( ) 1[ )D rs
D

r
DD

r cD
V D E e cD Dds e D Y

r r
Y D

r

   
    


        . (17) 

From (16) and the fact that Y  is continuously distributed,  

                                                 
23 Here we use that fact that given arrival rate  , [ ] / ( )rE e r      . 
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 ( ) ( )( ) Pr( ) Pr( )D DD Y D Y D        .  (18) 

Hence the debt has a price per dollar of face value of 

 )( () D
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q D
r r r

  



   


.  (19) 

Note that, by our assumption of zero recovery value, this price applies to both junior and senior 
debt. 

We assume the firm exhausts the tax benefits of debt if the coupons cD  exceed the cash 

flows y , or equivalently if /D D y c  . The total value of the firm is then 
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The convexity of   implies that ( ) ( )D D D    declines with D , and thus (20) captures the 

standard tradeoff between tax savings and bankruptcy concerns. Solving for the level of debt 

which maximizes firm value, we see that an interior solution *D  must satisfy the first-order 
condition 

 * *( )tc D D  ,  (21) 

which makes the tradeoff explicit. 

Bankruptcy Costs or Agency Costs? 

Our formulation of bankruptcy concerns includes both moral hazard (in the choice of  ) 

and bankruptcy costs (given a zero recovery rate). We note, however, that the same function  , 

which indicates the expected payoff to shareholders in liquidation, can also be derived from a 
pure agency model or a pure bankruptcy cost model, described as follows: 

1. Pure Agency Costs: With probability  , the firm has a successful exit with value ( )g  , 

and is worthless otherwise. That is, {0, ( )}Y g    and Pr( ( ))Y g     . In this case, 

 [0,1]( ) ax ( )m ( )A D g D 
     . 

2. Pure Bankruptcy Costs: The liquidation value is independent of  ; that is, Y Y  . 

However, in the event of default, debtholders recover nothing. In this case, 

 ( ) [( ) ]B D E Y D    . 

The following result demonstrates that we can construct the corresponding exit value g , 

or distribution for Y , to match any payoff function  : 
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Lemma (Equivalence of Agency and Bankruptcy Cost Models): Given any   from (16), 

there exists an exit value g  in the pure agency model, and a distribution for Y  in the pure 

bankruptcy cost model, such that A B     . 

Proof: See Appendix.  

The following example will be used throughout this section to illustrate the dynamic issues 
created by the leverage ratchet effect. 

Example 1: Consider a pure bankruptcy cost model in which Y is uniformly distributed on 

[0, ].Y  Then 
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  .  (22) 

This same payoff function arises from the pure agency model with exit value  1
21( ) Yg    , 

so that higher leverage induces shareholders to choose riskier projects (lower  ). In either case, 
using (21), the debt level that maximizes total firm value is given by 

 * min ,
tc

D Y D
    

. 

Time Inconsistency 

Now suppose that the firm starts out with the value-maximizing debt level. Will it stay 
there? In the absence of binding covenants, the answer is no: Once debt is in place, re-
optimization by shareholders leads to an additional increase in leverage.  

To see this effect, given initial debt D D , we can calculate the gain to equity holders 

from a permanent change to debt level D d D   as follows:24 
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. (23) 

The second term on the right-hand side of (23), which is non-negative by the convexity of 
 , represents the incremental agency or bankruptcy costs borne by shareholders (via the debt 

price). As in Proposition 4, this term is of the second order at d = 0, and we have the following 
analog to (14): 

                                                 
24 Recall that because recovery rates are zero, this calculation applies independent of the priority of the new debt. In 
other words, the incentives we are identifying apply even if existing debtholders can enforce seniority with respect 
to any new debt. 
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In other words, the gain from a marginal dollar of new debt is simply equal to the value of its 
incremental tax shield. The optimal quantity of new debt can be found be setting 

2( , ) 0,G D D d   which implies  *min ,d d D D   where 
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As long as the upper bound for the tax shield has not been reached, the optimal amount of new 
debt is strictly positive.  

 Thus, the simple tradeoff level of debt that is obtained by maximizing the value of the 
firm initially is not time consistent.25 Unless this level itself exhausts the tax shield, shareholders 
find it desirable to raise debt further. Like the value-maximizing amount of initial debt, the 
optimal incremental debt increases with the tax shield and decreases with the likelihood of 
liquidation and the intensity of the agency or bankruptcy costs (measured by  ).  

With the quadratic specification of  in Example 1,  

 * tc
d Y


.  (26) 

Note that, if *d D , then this quantity is the same as the firm-value maximizing debt level *D  

in Example 1. Therefore, if the firm already has optimal leverage *D , shareholders would 
choose to double the firm’s leverage if given the opportunity. For example, in Figure 2 of 
Section  3.2 (which is illustrated using parameters 5%r c  , 10y  , t = 40%, 10%  , and 

220Y  ) we have * * 44D d   and ** 88D  . Indeed, until the tax shield is exhausted, 

shareholders always want to add another *d  to their debt, regardless of how much debt they 
already have. This finding is illustrated by the dashed straight line (parallel to the 45o line) in 

Figure 3 below, which shows shareholders’ desired total leverage *( )D d D  for any value of D  

(using the same parameters as above). 

4.2.  Stable Leverage without Commitment 

We have shown that if shareholders are granted a one-time opportunity to issue debt, they 
will always have an incentive to issue new debt up to the point that tax shields are exhausted. 
While the incentive to increase leverage is obvious if new debt has equal or higher priority, it 

                                                 
25 For an early discussion of time inconsistency in repeated lending decisions, see Hellwig (1977). 
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persists even when all new debt must be junior to any existing claims so that there is no dilution. 
Thus, if shareholders are unconstrained in their ability to issue junior debt, and have this 
opportunity repeatedly, their initial choice of a debt level will not persist. The simple tradeoff 
approach, determining leverage by value maximization, will not correspond to an equilibrium of 
the dynamic model.  

How will leverage be determined in a dynamically consistent setting? In addressing this 
question, one must take account of the fact that creditors will recognize the leverage ratchet 
effect and price the debt appropriately in anticipation of future leverage changes. To analyze this 
possibility, we consider the following dynamic game. At each time s, the firm has existing debt 
Ds. It then announces a new quantity of junior debt to issue (or repurchase). The price qs of the 
incremental debt is set competitively in the market; in equilibrium, of course, this price will 
reflect creditors’ anticipation of the firm’s future leverage choices given the new debt level. 
While this new debt must be junior to any existing debt, it is otherwise unconstrained. Absent 
commitment, what will be the equilibrium leverage of the firm? 

To determine the equilibrium leverage choice, consider first the case in which Ds D . In 
that case, the firm has exhausted the debt tax shield, and has no incentive to issue additional debt. 
From our earlier results in Section  2, equity holders will also not choose to repurchase debt. 

Thus, a debt level D  or higher is “stable” – once it is attained, equity holders will not benefit 
from any change. 

Next, suppose Ds is such that equity holders will gain by adjusting debt to D . That is 

suppose ( , ) 0sG D D  . Then it is clear that Ds cannot be a stable outcome, as equity holders 

would gain by issuing new debt until D  is reached. Buyers of the new debt would be willing to 

pay ( )q D  since they know the firm will not change debt from that level once it is attained.  

Finally, suppose the current debt level Ds is the maximal debt level below D  such that 

( , ) 0sG D D  . Then equity holders could not gain by issuing any new debt, since if they did, by 

the previous logic creditors would anticipate that they would keep issuing until the debt had face 

value D . But at the price ( )q D , issuing new debt would not be profitable for shareholders. 

Repeating this logic, we obtain the following construction for an equilibrium. There 

exists a set of stable debt levels, 0 1D D , defined recursively by 0D D  and 

 1 max{ : ( , ) 0}n n nD D D G D D    .  (27) 

Note that given the continuity of G , (27) implies 1( , ) 0n nG D D  ; that is, equity holders 

are just indifferent between sequential stable debt levels. We then have the following 
equilibrium, in which the firm’s leverage “ratchets up” to the next stable debt level: 
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Proposition 5 (Stable Leverage Equilibrium): The following strategies represent a subgame 
perfect dynamic leverage equilibrium: Given any debt level D , shareholders immediately 

increase leverage to the next highest stable leverage level nD , defined as 

  
min{ : } if

( )
if

n nD D D D D
D D

D D D
   

 


.  

The price of debt is given by (( ))q D D . 

Proof: See Appendix.  26 

We illustrate this dynamic equilibrium using the setting of Example 1 above: 

Example 1 continued: Let   be as in Example 1 with Y D . Then for D D , 

ˆ( , ) 0G D d D   implies  

 1 *ˆ 2 2d tc Y d   .  (28) 

Therefore, ˆnD D nd  . We illustrate this equilibrium in Figure 3 (for parameters t = 40%, r = c 

= 5%,   = 10%, 10y  , and Y  = 220, as given earlier). Note that tax shields are exhausted with 

debt level /D y c  = 200.  

From (26), the debt level *D  that maximizes *( , )G D D  is *( ) 44D D D  . From (28), 

the debt level D̂  that makes equity holder indifferent so that ˆ( , ) 0G D D   is ˆ ( ) 88D D D  .27 

The stable debt levels are therefore 0 200D D  , 1 200 88 112D    , and 2 112 88 24D    . 

Figure 3 plots D , *( )D D , ˆ ( )D D  and finally the stable equilibrium ( )D D  which is a step 

function showing the jump to the next stable point.  

With these parameters, given no initial debt, the firm would choose (0) 24D  , which is 

lower than the firm value maximizing level *(0) 44D  . Note that if cash flows were lower so 

that 8y  , however, then 0 160D D  , and (0) 72D  . In that case, the firm would choose 

higher leverage than the firm value maximizing level (which is still 44).  

 

                                                 
26 The equilibrium we describe is the unique subgame perfect equilibrium given pure strategies in D. Other 
equilibria are possible, however, if we allow mixing or non-Markov strategies (e.g. mixing between nD  and 1nD  , or 
moving from one to the other after some period of time, would lead to an increase in all subsequent stable points). 
That said, if debt quantities are discrete (e.g. there is a minimum increment to the face value of $1), then the 

equilibrium we describe is generically unique (since then 1( , ) 0n nG D D   ). 
27 ˆ ( ) 88D D D   up to the point 1D D . For 1D D , because there are no tax shields above 0D , 

0ˆ ( ) ( ) 88D D D D D    .  



26 

 

Figure 3: Stable Leverage Equilibrium 

The example shows that, because of the leverage ratchet effect, the equilibrium level of 
firm leverage can be quite different from anything predicted by the static tradeoff approach. 
Whereas the tradeoff approach predicts a debt level of 44, the lowest equilibrium debt level with 
the ratchet effect is 24; however, once debt is at 24, a small perturbation might lead shareholders 
to raise the level all the way to 112. And while the first level is 50% lower than that predicted by 
the tradeoff theory, the second is more than 100% higher. More importantly, the mechanisms 
determining potential equilibrium leverage are quite different from the simple optimization 
presumed by the tradeoff approach. 

The equilibrium described in Proposition 5 is unnaturally stark. In particular, the result 
that the firm makes a one-time adjustment to its debt and then debt remains stable from that point 
onward depends upon our assumption that all of the parameters of the firm are constant over 
time. More realistically, we should expect the firms’ cash flows, likelihood of and value in 
liquidation, as well as macro factors such as interest rates and tax rates, to be time varying. In 
that case, permanently stable debt levels as described in Proposition 5 cannot be expected, as we 
demonstrate next. 

4.3.  Shocks and Leverage Ratchet Dynamics 

Thus far, we have allowed the firm to adjust its leverage in an environment without 
shocks. In that case, once a stable leverage level is attained, there is no reason for the firm to 
adjust leverage further. However, suppose the firm is now subjected to shocks to its cash flows, 
tax rate, or the intensity of bankruptcy or agency costs. How will the firm’s leverage respond to 
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these shocks? And how will debt be priced in anticipation of these shocks and the firm’s reaction 
to them? 

Intuitively, starting from any stable debt level prior to the shock, it is unlikely that this 
debt level will remain stable after the shock. Thus, as in our prior analysis, we would expect the 
firm to increase leverage to the next stable debt level given the new parameters. If shocks are 
repeated, then after each shock we will see leverage ratchet upward until the point that all tax 
shields have been exhausted or the firm defaults. 

We formalize this by extending our prior model to allow for the Poisson arrival of a 
regime shift. We index regimes by {1, , }j J  . In regime j , tax rates, interest rates, debt 

coupons, and cash flows are given by ( , , , )j j j jt r c y , and there is a random arrival of a liquidation 

event with arrival intensity 0j  and payoff j . In addition, there is an independent random 

arrival with intensity jk  of a shock that moves to regime k . The debt is priced and leverage 

decisions are made in anticipation of these potential shocks. We apply the same logic as in 
Proposition 5 to establish the following: 

Proposition 6 (Leverage Ratchet Dynamics): There exists a subgame perfect equilibrium of the 
following form: For each regime j  there will be a set of stable debt levels  

 0 1/ ... n
j j j j j jD y c D DD     .  

Upon entering regime j  with current debt D , the firm will increase leverage to the next stable 

level 

 0min{ : }( }) { :j n n
j j jD D D D D D DD     . 

Proof: See Appendix.  

 

We show in the proof of Proposition 6 how to construct the stable points for each regime. 

As before, starting from n
jD , we find the next lower debt level such that equity holders would 

just be indifferent between not issuing additional debt, and issuing up to the point n
jD . The 

equity value function and debt price are calculated given this issuance policy. Because debt 
always ratchets upward, we can solve for these values by induction on the level of debt D. 

Over time, regime shocks will cause the equilibrium debt level to increase monotonically 
as the firm ratchets up to the next stable point with each transition to a new regime. As long as 
the stable points for each regime do not coincide, then Proposition 6 implies that the debt level of 
the firm will continue to ratchet up over time. Indeed we have the following immediate result: 

Corollary (Limit Values): Suppose the regimes are recurrent (i.e., starting from any regime 
there is a positive probability of ultimately transitioning to any other regime). Then starting from 
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debt level D, the debt level will increase over time until the next universal stable point in the set 

{ }n
j jD , or, if no such point exists, to max j jD D  . 

Example 2: Consider a setting as in Example 1 with two regimes that differ in terms of 

the firm’s cash flow stream with 1 210 8y y  . Both regimes share the same ( , , , , )t r c    as in 

Example 1 and Figure 3. Then we can show that the stable points for each regime are distinct 
(until the point that tax shields become exhausted) and will alternate in magnitude, with the 
distance between them shrinking with the frequency of the regime shifts.  

Figure 4 shows the stable points for each regime when the arrival intensity of a regime 

shift is 12 21 66.7%     or on average every 1.5 years. In this example, starting with no 

leverage, the firm’s initial debt choice is 2 (if cash flows are low) or 10 (if cash flows are high). 
Then, with each subsequent change in the level of the firm’s cash flow, debt will “ratchet up” to 
the next stable point shown in the figure, until D = 180; with that level of debt the tax shields are 
exhausted for the low cash flow firm and it is a common stable point.  

 
 

 

Figure 4: Leverage Ratchet Dynamics 

The preceding example confirms the intuition that when there are fluctuations in factors 
that affect the costs or benefits of leverage, the leverage ratchet effect will induce shareholders to 
repeatedly “ratchet up” the leverage of the firm. (Similar results are obtained, for example, if the 
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tax rates or default rates fluctuate over time.) Naturally, in anticipation of future ratchets, the 
equity holders limit the amount of additional leverage they are willing to take on today.  

4.4.  Leverage Ratchet and Imperfect Ex Ante Commitment 

We have shown that leverage ratchet means that shareholders will not voluntarily reduce 
leverage, even if leverage reduction would increase total firm value. Instead, we have 
demonstrated that shareholders will prefer to repeatedly ratchet up the firm’s leverage in 
response to shocks. While equity holders will limit their initial use of leverage in anticipation of 
this future behavior, absent some form of commitment the progression to severe debt overhang 
seems all but assured. 

Debt maturity and organic asset growth may be two forces that can help to offset the 
ratchet effect. Debt maturity provides an ex ante commitment to recapitalize the firm. Due to the 
leverage ratchet effect this commitment is very valuable. Indeed, extremely short maturity debt 
would effectively force shareholders to reevaluate leverage from the position of an unlevered 
firm. The tradeoff, of course, is that short maturity may also expose the firm to rollover risk or 
“debt runs” and thereby introduce other costs.28 Asset growth provides an alternative mechanism 
of involuntary debt reduction, but one which is not reliable; indeed the leverage ratchet is likely 
to be most costly in the aftermath of a decline in asset values. 

Creditors who understand that they may be subsequently harmed by the leverage ratchet 
can insist on debt covenants aimed at preventing shareholder actions that harm their interests 
(e.g. caps or restrictions on future debt issuance).29 Imposing a fixed limit on debt or leverage, 
however, will not be sufficient to restore the tradeoff theory prediction in a dynamic context. To 
see why, suppose leverage is initially fixed to maximize firm value. As shocks occur to the firm 
and the economy over time, this debt level will soon turn out to be suboptimal. If optimal 
leverage decreases, shareholders will resist a leverage reduction, whereas if it increases, debt 
covenants will bind. 

Of course, covenants may include some degree of shareholder discretion over leverage, or 
more likely, may be subject to renegotiation. But absent complete contracts, debt holders must 
recognize that shareholders will exercise their discretion or renegotiate the debt terms in an 
asymmetric manner – increasing leverage when the opportunity arises, but not reducing leverage 
even if doing so would be value enhancing.  

The asymmetry in shareholder leverage decisions has implications for the ex ante choice 
of debt. Because of the agency conflicts created by debt, including the leverage ratchet effect, 

                                                 
28 See, e.g. He and Xiong (2012). Diamond and He (2014) also show that short maturity may exacerbate debt 
overhang. 
29 Note that the common restriction that any new debt must be junior to existing creditors is insufficient to prevent 
the costs associated with the leverage ratchet effect. As examples thus far illustrate, even the issuance of junior debt 
can harm existing creditors (via default and agency costs).  
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initial debt will have a lower market price, as debt holders internalize the possibility of future 
value-destroying leverage increases combined with shareholder resistance to value-enhancing 
leverage reductions. This price effect will induce firms to take on less leverage initially.  

The leverage ratchet effect also has clear implications for leverage dynamics. It suggests 
that firms may have asymmetric responses to shocks that impact leverage choices, such as 
changes in tax rates. Increases in the value of the debt tax shield should induce increases in 
leverage, but reductions in the value of the tax shield would not cause a similar fall in leverage. 
Such asymmetry has been documented empirically by Heider and Ljungqvist (2015).  

Fundamentally, our results suggest that naïve tests of “tradeoff theory” are likely to fail 
empirically. Observed levels of leverage will depend on historical choices and their interaction 
with both covenants and other frictions, with adjustments to leverage driven by the asymmetric 
preferences of shareholders. 

5. Alternative Ways to Adjust Leverage 

In the paper thus far, we have considered only pure recapitalizations as a means to change 
leverage. In a pure recapitalization the (real) assets of the firm are held fixed. But a pure 
recapitalization is not the only method available to change leverage. For example, when 
shareholders are forced to reduce leverage, either due to covenants or to regulations, leverage can 
be also be reduced through adjustments to the scale of the firm’s assets through either of the 
following transactions: 

 Asset Sales: The firm sells assets and uses the proceeds to repurchase debt, thus lowering 
leverage without issuing new equity. 
 

 Asset Expansion: The firm issues equity and uses the proceeds to buy additional assets, 
thus reducing leverage without repurchasing debt.30  
 

One important question is whether our finding of shareholder resistance to leverage reduction 
through a pure recapitalization also applies to these alternative ways to reduce leverage, and 
what method shareholders would prefer if they have a choice. 

The three different alternatives to reduce leverage are illustrated in Figure 5. In this 
figure, we assume that the ratio of debt to assets must be reduced from 90% to 80%.31 This can 
be achieved by selling half of the firm’s assets (asset sales), by issuing equity equal to 10% of 
the firm’s assets and using the proceeds to buy back debt (pure recapitalization), or by issuing 

                                                 
30 Asset expansion was the subject of the original analysis of debt overhang in Myers (1977). Myers shows that 
because existing debt holders capture some of the benefit of the new investment via reduced credit risk, shareholders 
may refuse to undertake a new positive NPV investment project.  
31 Here we are measuring debt in terms of its face or book value, as would be the case in typical covenants. 
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equity equal to 12.5% of the firm’s assets and using the proceeds to invest in new assets (asset 
expansion). The figure exhibits shows how the firm’s balance sheet changes under each of these 
alternatives. 

 

Figure 5: Alternative Responses to Increased Equity Requirements 

Given these alternatives, it is not obvious which outcome we should expect if 
shareholders are forced by covenants or regulations to reduce leverage, but allowed to choose 
their preferred method. We begin by identifying conditions under which all modes of leverage 
reduction are equally undesirable to shareholders, i.e., shareholders are indifferent among them. 
We then relax these conditions to see how the preferred mode of leverage reduction depends on 
the types of assets and securities involved in the transactions and the associated frictions. We 
will also discuss, given the desirability of leverage increases according to the leverage ratchet 
effect, shareholders’ preferences over different modes of increasing leverage when allowed by 
covenants or regulations.  

For simplicity, as in Sections  2 and  3, we evaluate shareholders’ preferences in this 
section as though the leverage adjustment is a one-time change. This assumption may be justified 
in the context of a binding covenant or regulation – shareholders’ are forced to comply with a 
given leverage requirement and then have no flexibility to increase leverage further. Extending 
the analysis to consider a dynamic equilibrium as we did in Section  4 is certainly possible using 
the methods we developed there, but is beyond the scope of this paper.  As we will see, when 
leverage adjustments include both asset and securities transactions, and especially with multiple 
debt classes, the number of possible transactions is very large. 
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5.1  An Equivalence Result 

The alternative approaches to reducing leverage introduced above result in different sizes 

(assets levels) for the firm. Let 0D  be the current face value of debt and 0A  be the current level 

of assets for the firm, so that 00 /H D A   is its current debt-asset ratio. Suppose that firm is 

required to reduce its debt-asset ratio to a lower level HL   . If the firm can choose any 

combination of debt and assets 1 1( , )D A  satisfying this debt-asset ratio  i.e., such that 1 1LD A   

 which combination will shareholders prefer?  

If 1 0A A , then assets will be either sold or purchased as part of the leverage reduction. 

We assume first that the assets are perfectly homogeneous, so that each unit of the assets today 
will generate a payoff of x  in the future. (We comment on the more general case of asset 
heterogeneity in Section  5.3.) We also assume that frictions related to taxes and net bankruptcy 
costs are homogenous with firm size. Specifically, for all ( , )A D  and / ,D A    

        , , ,1,    and    , , .t x A D t x A n xA D n x A     (29) 

In addition, we assume that if agency costs exist, they are also homogeneous with respect to firm 
size. In particular,  

  * arg max ( , , ) arg max ,1,E EV D A V       (30) 

for all ( , )A D .32 

Using the expressions for the value of debt and equity in Section  2, we see that when the 
assets and all frictions are homogeneous, the total value of the firm (equity plus debt) is 
proportional to its asset holdings and is given by: 
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    (31) 

The homogeneity of the firm’s assets also implies that the average price of the firm’s 

debt, which we denote by  q  , depends only on the leverage ratio /D A  : 

                                                 
32 For simplicity, we do not explicitly model agency costs due to the Myers (1977) underinvestment problem. As 
long as new investment opportunities scale with firm size, however, the same results would apply.  



33 

 

 

   

     

/
* *

/ 0

* *

0

( , )

d ,  d ,

1
d , d ,  

( , )

( , .)

D

D A

D A

D V D A
q q

A D

xA n xA
F x F x

D

F x x n

D

x F x



 



    
 


   

   




 

 

 (32) 

Recall from Section  2 that if the firm has a single class of debt outstanding, it will be 

forced to pay the price  Lq   to repurchase its outstanding debt in the market as this price is the 

value of the debt to a bondholder who refuses to tender. Thus, to reduce its debt level to 

1 0,D D  the firm must spend    0 1Lq D D    on debt repurchases.  

Assume that the firm is a price taker in the asset market and the price at which the firm 

can buy or sell assets is p . It follows that to move from initial balance sheet positions 0 0( , )D A  

to the new balance sheet positions 1 1( , )D A , the value of equity the firm must issue is: 

 New Value of Equity Issued      1 0 0 1 LN p A A q D D        . (33) 

The total change in the firm’s equity value from the transaction is given by: 

 Change in Total Equity Value 1 1 0 0( , ) ( , )E E EV V D A V D A    . (34) 

We can therefore determine the effect of the leverage change on existing shareholders by 
subtracting (33) from (34). Specifically, the gain or loss for existing shareholders is given by 

EV N  .  

We are now in a position to evaluate the effect on existing shareholders from alternative 
methods of reducing leverage. Recall that in a pure recapitalization, there is no change to the 

firm’s assets  1 0A A . With pure asset sales, all reductions in debt are financed by asset sales, 

so that 0N  . In a pure asset expansion, no debt is repurchased so that 1 0D D .  

We can ask whether shareholder losses differ across these or other intermediate 
scenarios. As one would expect, the answer depends, among other things, on the relation 
between the price at which the assets can be bought and sold and the value the firm obtains by 
holding the asset on its balance sheet. Recall from (13) that 

          * * *

0 0

d , ,1, d ( , ),  d , ,
L

L

L L Lx F x t x F x n x F x
 



           (35) 
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is the expected payoff of the assets to the firm net of taxes and of (net) default costs. When 

( )Lp v   and the final debt-asset ratio is equal to L , buying or selling assets does not affect the 

value of equity. From the perspective of shareholders, the net present value (NPV) of asset sales 

and purchases is zero. If ( )Lp v  , the NPV of asset purchases is positive, and if ( )Lp v  , 

value is gained by selling assets. The NPV of asset sales and purchases depends on the leverage 
ratio because this ratio affects taxes and other frictions incurred by the firm. 

We begin with the following benchmark result, which assumes the asset price ( )Lp v  . 

(The firm’s behavior at other values of the asset price will be considered in Section  5.3.) In this 
case, given homogenous assets and liabilities, shareholder losses are the same for all forms of 
leverage reductions: 

Proposition 7 (An Equivalence Result): Assume that ( )Lp v  , there is only one class of debt, 

assets and frictions are homogeneous, and the firm faces no transactions costs in buying or 
selling assets or the securities it issues. Then shareholders find pure recapitalization, asset sales, 
and asset expansion equally undesirable methods to reduce leverage. Specifically, starting from 

the initial position  0 0,D A , with 0 0/H D A  , shareholder losses are equal to  

          0 0 0L H H Lq q D A          (36)  

for all 1 1( , )D A  with L H    and 1 1LD A  .  

Proof: See Appendix.  

As an immediate corollary, this proposition implies that, under the given conditions, 
shareholders will resist leverage reductions through asset sales or asset expansion just as they 
resist leverage reductions through pure recapitalization. In other words, the leverage ratchet 
effect applies regardless of the mode of leverage adjustment.  

At first sight, the result is perhaps surprising, but the intuition is straightforward. If asset 
and security sales or purchases have zero NPV, they cannot change the total value of the firm. 
Because debt holders gain from the decline in leverage, the shareholders must lose an equal 
amount. The gain for debt holders is determined by the change in the average price of the debt, 
which depends only on the change in the firm’s leverage ratio. All of this is captured in the first 
term in (36). The second term represents changes in the value of existing assets due to changes in 
tax benefits, bankruptcy costs or subsidies resulting from the reduction in leverage. 

While the expression for shareholder losses is natural, it is not obvious (by inspection) 
that its sign should be positive. As remarked in Section  2, the standard intuition is that the sign 
will depend on the relative magnitude of the debt gains (captured by the change in q) and the 

efficiency gains (captured by the change in ). But Proposition 2 guarantees that the former will 

always dominate, even when the leverage reduction increases firm value ( ( ) ( )L H     ). 
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If the reduction in leverage is mandated by regulation or covenants, one question that 
arises is whether the reduction can be achieved without violating the limited liability of 

shareholders. For the move from  0 0,D A  to 1 1( , )D A  to be compatible with limited liability of 

existing shareholders, we must have 1 1( , )EN V D A ; that is, the amount raised via new equity 

cannot exceed the market value of the firm’s equity after the change – as this value is the 
maximum value of the claim that can be given to new investors. The following result shows that, 
under the assumptions of Proposition 7, the validity of this condition is independent of whether 
the reduction of leverage occurs through asset sales, pure recapitalization or asset expansion. 

 

Proposition 8 (Limited Liability): Under the assumptions of Proposition 7, a move from 

 0 0,D A  to 1 1( , )D A  with 1 1LD A   is compatible with limited liability of existing shareholders if 

and only if ( ) ( )L L Hv q    . 

Proof: Compatibility with limited liability of shareholders requires that  

          1 1 1 1 1 0 0 1, L
E

L LV A D A q D N p A A q D D          , 

which is equivalent to       0 1 0 1 0 0LL A A A p A A q D       , or, 

        1 0

0
L LL H

A A
q p

A




 
     


  


  (37) 

which leads to the condition ( ) ( )L L Hv q     when ( )Lp v  . For a pure asset sale, we also 

need to check that the firm can deleverage to new level L  without needing to raise new equity; 

that is, there exists 1 0[0, ]A A  such that     1 0 10 LLp A A q D A      . Solving for 1A  we 

have 

 
  
   01

L H

L L

p q
A A

p q

  


  
, (38) 

which is in the range 0[0, ]A  if and only if ( ) ( )L HLp v q     .  

Because ( ) 1Lq   , a sufficient condition for the leverage reduction to be feasible is 

0 0pA D , which is the conventional condition for assessing the firm to be solvent. Under this 

condition, a leverage reduction can always be achieved via an asset sale from Eq. (38), and can 

be achieved under limited liability for any method if, as we have assumed here, ( )Lv p  . 

We have focused our attention throughout this section on leverage reductions. The same 
arguments can be applied, however, to analyze alternative modes to increase leverage. For 
leverage increases, the different modes corresponding to the above discussion are: (i) asset sales: 
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selling assets and using the proceeds to repurchase equity (or pay dividends), (ii) 
recapitalizations: issuing debt and using the proceeds to repurchase equity (or pay dividends), 
and (iii) asset expansions: issuing debt and using the proceeds to purchase new assets. The 
following result is immediate:  

Proposition 9 (Equivalence for Leverage Increases): Under the same conditions as 
Proposition 7, shareholders are also indifferent between different forms of increasing leverage 

from 1 1/L D A   to 0 0/H LD A    , and shareholder gains are given by 

          1 1 0L H H Lq q D A        .  (39) 

 Note that, while the losses and gains in (36) and (39) appear symmetric, they differ in 
magnitude due to the difference in the base level of debt and assets. Thus, for example, holding 

assets fixed, if the firm were to increase debt from 1D  to 0D  and then subsequently be forced to 

reduce it back to 1D , the net payoff to shareholders would be  

      1 0 0L Hq q D D   ,  (40) 

which is negative since ( ) ( )L Hq q    and 1 0D D .33   

5.2  Multiple Classes of Debt  

In many settings, the conditions under which Proposition 7 holds are violated, and 
shareholders have a preference for one mode of leverage reduction over the others. In this section 
we show that an important case in which shareholders may have strong preferences about how to 
reduce leverage is when not all debt in the firm’s capital structure has the same priority.  

We continue to assume that the asset payoffs and the costs and benefits associated with 
frictions are perfectly homogenous with firm size. But now suppose the firm has multiple classes 

of existing debt with different levels of priority. In this case, if 1 0D D , it is optimal for the firm 

to repurchase the most junior debt first, as it will be the least expensive. The price at which 
junior debt can be repurchased depends on the precise capital structure of the firm (as well as any 
default costs or subsidies). Without going into the details of this dependence, we note that the 

price Jq  at which junior debt can be repurchased should satisfy  

  *| )Pr( .L L
J
L Lqx q     (41) 

                                                 
33 We are assuming in (40) that the second transaction is unanticipated at the time of the first, otherwise the debt 
price at the time of the first transaction would differ. Equation (40) also holds when asset levels change as long as 
the asset price p is the same for both transactions. 
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where, as above, * arg max ( ,1, )E
L LV    . The lower bound in (41) reflects the fact that the 

price of the junior debt should be no less than the probability that the firm does not default, since 
in that case it will be repaid. The strict inequality for the upper bound follows as long as seniority 
“matters” in the sense that there exist some states of the world in which junior debt holders have 
lower recovery rates in default than more senior creditors.  

The fact that junior debt is cheaper to repurchase breaks the indifference obtained in 
Proposition 7. Now, shareholders will be better off the more junior debt that is repurchased. In 
particular, we have the following important result: 

Proposition 10 (Multiple Classes of Existing Debt): Assume that the firm is forced to reduce 

leverage from H  to L , that  Lp     and that (41) holds. Then,  

i. If the firm can repurchase junior debt, shareholders find asset sales preferable to a pure 
recapitalization, which in turn is preferable to an asset expansion.  

ii. In the case of asset expansion, the ability to purchase junior debt makes no difference 
since no debt is repurchased. 

iii. In the case of a pure recapitalization the shareholders lose less with the ability to 
repurchase junior debt than they lose when there is only one debt class, but they still lose. 

iv. In the case of asset sales, shareholders may actually gain if the reduction in leverage is 
sufficiently small.  

 

Proof: See Appendix.  

To understand this result, note that the only change relative to Proposition 7 is the price at 

which the debt is repurchased. There, we assumed debt was reduced from 0D  to 1D  at price 

( ).Lq   If instead the debt is repurchased at price ( )J
L Lq q  , the net cost to shareholders will be 

reduced by  

 0 1( ( ) )( )J
L Lq q D D   .  (42) 

If leverage is reduced via an asset expansion, there is no change in the level of debt ( 1 0D D ), 

and thus the cost of the leverage reduction to shareholders is unchanged from Proposition 7. But 
with a recapitalization, the amount of debt is reduced, and so (42) is strictly positive and the cost 
to shareholders is lower. (We know from Proposition 2, however, that despite this benefit a 
recapitalization is still costly to shareholders.) 
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 If the firm chooses to reduce leverage using an asset sale, the final debt level will be 
lower than in a recapitalization (see Figure 5). As a result, the savings in (42) is even larger,34 
making an asset sale the least costly method for shareholders to reduce leverage. Indeed, as Part 
(iv) states, it is possible that shareholders actually gain from leverage reduction achieved through 
an asset sale if the debt is sufficiently junior and the required reduction in leverage is not too 
large. 

 Shareholders’ preference to deleverage via asset sales can be viewed as another 
manifestation of the classic underinvestment problem associated with debt overhang identified 

by Myers (1977). Here we assumed asset sales are zero NPV (  Lp    ), but shareholders 

would prefer asset sales even if sold at a price somewhat below their fair market value; in other 
words, shareholders can gain from a “fire sale” even though it reduces total firm value. 
Importantly, however, our results demonstrate that this preference arises only if shareholders 
have the option to repurchase junior debt. If covenants or regulations require that senior debt be 
retired first, the preferences in Proposition 10 would be reversed. 

 More generally, we can consider a full range of transactions in which the firm buys or 
sells assets and issues or repurchases securities. Letting a  be the increase in assets (at price p ), 

and id  be the increase in debt class i  (at price iq ), both of which could be negative if assets are 

sold or debt is bought back, the gain to equity holders as a result of such a transaction is given by 

 
transaction proceedschange in equity value

, ( , )E E i
i ii i

V A a D d V A D pa q d     
. 

There are obviously many possible combinations of transactions, and shareholders’ preferences 
among them will depend both on the impact on the redistribution of payoffs among existing and 
new claimholders and various potential frictions. The following result provides a partial ranking 
based on transactions involving exchanges of assets or equity for a single class of debt assuming 
that asset sale and purchases do not by themselves create value. 

Proposition 11 (Transaction Ranking): Assume  p    , and assets and frictions are 

homogenous. Consider transactions in which a leveraged firm exchanges assets or equity for 
debt, where the debt traded is either homogenous (i.e. there is a single class or all classes 
participate pro rata), or is strictly junior or strictly senior to all other debt. Then, for given small 
change in leverage  , shareholder preferences across such transactions are given by Figure 6. 

Proof: See Appendix.  
 

                                                 
34 While this intuition is correct, the proof is complicated by the fact that with multiple classes of debt, the average 
price at which the junior debt is repurchased may in general be higher in the event of an asset sale. Despite this 
potential price difference, we show that the net cost to shareholders is always reduced relative to a recapitalization.  
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Figure 6: Shareholder Preferences for Alternative Transactions 

 

Figure 6 shows the relative ranking of shareholder payoffs for a marginal increase or 
decrease in leverage. Also shown is the sign of the shareholder payoff absent taxes or other 
frictions; taxes will lower the payoff for leverage decreasing transactions and raise it for leverage 
increasing ones. Highlighted in the figure are the indifference results of Proposition 7 and the 
Proposition 9 for leverage increases, as well as the results for junior debt in Proposition 10.  

With perfect markets, increasing leverage by issuing junior debt in exchange for equity is 
value neutral, from shareholders' perspective (i.e., they are indifferent to such a change in the 
perfect market context). Shareholders always lose, however, in the reverse transaction (selling 
equity and purchasing junior debt). The reason for the asymmetry is the holdup problem 
shareholders face when repurchasing debt – the price for all claims is the value of the last dollar 
repurchased. A similar asymmetry holds when exchanging assets and junior debt. 

We also highlight in Figure 6 the classic result of Myers (1977), that debt overhang 
implies a cost for shareholders when funding asset purchases with junior securities (equity or 
junior debt). Note that, absent taxes, this cost is the same whether it is leverage increasing or 
leverage decreasing. Alternatively, if asset purchases can be financed with senior or pari passu 
debt, shareholders will gain from the transaction (which may lead to overinvestment). 

Figure 6 reveals a rich menu of alternative transactions with quite different consequences 
for shareholders even when all asset sales or purchases are zero NPV and there are no other 
frictions such as taxes or distress costs. Which transaction shareholders ultimately choose will 
depend upon the constraints imposed by regulations and covenants. Considering these 
preferences together with other frictions in a fully dynamic context without perfect commitment 
is likely to lead to even more complex capital structure and investment dynamics than even our 
simple model in Section  4.  

Proposition 10 Indifference (Prop. 7) 

E/D

Leverage Sell/Buy: A/DJ  E/DJ  A/D  E/D S  A/DS

Decreasing E/A

    Perfect Market: +/- - - - -

D/E

Leverage Sell/Buy: DS /A  DS/E  D/A  DJ/E  DJ/A

Increasing A/E

    Perfect Market: + + + 0 -

 
Indifference (Prop. 9) Classic Debt Overhang (Myers 1977)
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5.3  Other Considerations That Affect Shareholder Preferences 

Divergence of Internal and External Asset Values 

Proposition 7 concerns the case in which  Lp v  , which means that no value is 

directly gained or lost by buying or selling assets. What can we say about shareholder 
preferences at other prices? In this analysis, we begin by taking the asset price p as 
parametrically given, without considering whether it is consistent with market equilibrium. This 
corresponds to the standard approach of analyzing the behavior of price-taking agents by 
considering their demand and supply choices at any parametrically given prices. We will 
introduce equilibrium considerations once we discuss the parametric analysis.  

If ( )Lp v  , the market price of assets exceeds the value of those assets when held by 

the firm. If ( )Lp v  , the firm can increase shareholder value by purchasing assets at the market 

price and holding them. The change in shareholder value is: 

            100 0L H H L
EV N q q AD A A              , (43) 

where  Lp v    The third term shows that shareholders will prefer reducing leverage 

through asset sales when 0 . Moreover, a pure asset sale may be feasible even if a pure 

recapitalization (or asset expansion) is not.35 When 0 , on the other hand, shareholders prefer 

asset purchases, and asset purchases may be feasible when a pure recapitalization is not.36  

Taking the asset price as given is justified if the individual firm or bank can be thought of 
as a price taker operating in a large market. However, when we consider what occurs when there 
is a policy change that affects a large number of firms, e.g., an increase in bank capital 
requirements, we must recognize that the price-taking assumptions may no longer be justified. 
Even though an individual firm acting alone may be justified in taking the market price of assets 
as given, when all firms change their behavior in response to changes in regulatory requirements, 
it can be expected that the equilibrium market price will change.  

For example, in the case of banking regulation, assume that the initial capital 

requirements correspond to the debt-asset ratio H  and that, for this debt-asset ratio, the 

equilibrium asset price is equal to  0 Hp    , the price at which banks with the debt-asset ratio 

H  are just indifferent about their asset holdings. Now suppose capital requirements are 

tightened, so that leverage must fall to L , and that, because of a reduction in tax benefits and 

                                                 
35 Specifically, a pure asset sale only requires ( )L Hp q    whereas a recap requires ( ) ( )L L Hv q    . 

36 An asset expansion is feasible iff     1L
H

L
L

Hq


    
 

    
  

 . 
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subsidies net of bankruptcy costs, we have    L H     . If the price would remain equal to 

 H  , all banks would want to respond to the new requirement by selling assets to buy back 

debt. Unless there are third parties willing to hold assets at this price, the asset price  Hp   
 

will no longer clear the market. The new equilibrium price must fall to  Lp    , as we are 

assuming in Proposition 7, unless there are third parties willing to hold all the assets at a higher 

price. Furthermore, while a bank might initially appear solvent with 0 0 0p A D , if it is the case 

for some banks that 1 0 0p A D , these banks may only be revealed to be insolvent through their 

inability to recapitalize and satisfy the new requirements. 

Throughout our discussion, we have assumed that the leverage regulation involves a debt-
asset ratio /D A , which is fixed without regard to current market prices. In practice, regulations 
such as bank capital requirements are often based (at least to some extent) on current values, 

imposing an upper bound on a ratio such as   1/Lq D p A  or 1/D p A . The first corresponds to a 

ratio based solely on market values, the second corresponds to a case where assets are marked to 
market but debt levels are measured at the face value of liabilities. All of our results continue to 
apply with either of these measures (as they simply represent rescaling of the target leverage 

ratio). Note that if either   1/Lq D p A  or 1/D p A  must be equal to L , then, because 

   L Hq q    and  1 0 Hp p    , the deleveraging effect is larger than it would be if /D A  

were required to equal L . That is, when the leverage ratio is based on market values, rather than 

quantities, the effect of deleveraging is exacerbated.  

Heterogeneous Assets 

Proposition 7 treats the firms’ assets as though they are homogeneous, with each asset 
unit having return of x  so that the total return on all assets is simply xA . In reality, assets are 
heterogeneous, with differing risk and return. Nevertheless, the results of Proposition 7 continue 
to apply even when assets are heterogeneous as long as any asset sales or purchases correspond 
to a “representative portfolio” and so have the same risk and return as the average asset in the 
firm. 

Of course, given the option, shareholders will generally have preferences with respect to 
which assets to sell or purchase. If a firm deleverages through asset sales, shareholders prefer to 
sell relatively safe assets. In contrast, they will prefer to purchase relatively risky assets if the 
firm expands. This preference is just another manifestation of the asset substitution agency 
problem that we have discussed above.  

As a concrete example, suppose the firm holds a mix of risky assets and safe assets. In 

particular, suppose it holds quantity rA  of risky assets with return rx  and sA  of safe assets with a 

riskless return. Note that we can normalize quantities so that each “unit” of assets (risky or safe) 

has market price p . Thus the firm has total assets r sA A A   with aggregate return x  given by 
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r r sx A pA
x

A



 . 

Suppose the firm considers reducing leverage by selling safe assets and using the proceeds to 

buyback debt. At the conclusion of the asset sale, the firm’s leverage ratio must equal L  and the 

value of the assets sold must equal the value of the debt repurchased: 

0 1 0( )( ) ( )( ( ))s sL L Lpa q D D q D A a       . 

We then have the following immediate corollary to Proposition 7, showing the equivalence of 
“selective” asset sales and asset substitution: 

Corollary (Asset Sales and Asset Substitution): Reducing leverage via the sale of safe assets is 
equivalent, in terms of shareholder payoff, to recapitalizing the firm (to the same leverage ratio) 
and simultaneously selling safe assets and purchasing risky ones.  

Proof: Suppose the firm first exchanges its holdings sa  of safe assets for risky ones at the 

market price p , and then sells those risky assets to reduce leverage through an asset sale. This 

transaction clearly has the same shareholder payoff as simply selling the safe assets directly. But 
since the firm’s assets are homogenous after the asset exchange, by Proposition 7 this has the 
same shareholder payoff as an asset exchange followed by a pure recapitalization.  

Note that the equivalence between asset sales and asset substitution ignores potential 
transactions costs. Once these are considered, asset sales are likely to be strictly preferred, as it 
avoids both the need to purchase risky assets and to issue equity. We discuss additional impacts 
of transactions costs in the next subsection below. 

In the context of capital regulation for banks, an attempt is made under Basel II and Basel 
III to address the problems created by asset substitution and risk shifting. This is done by 
assigning risk weights to assets and formulating capital requirements in terms of the size of the 
risk-weighted asset base. If the risk weighting system worked perfectly and completely removed 
the ability of bank managers and shareholders to engage in asset substitution and risk shifting 
when assets are sold or purchased, asset heterogeneity would not necessarily undermine the 
equivalence result given in Proposition 7. In particular, if risk weighting effectively means that 
the value of debt depends only on leverage as measured by the risk weighting system, so that 

 Lq   will be the same no matter what the mode of leverage reduction, then the conditions for 

Proposition 7 to hold are potentially restored even with heterogeneous assets.  
In practice risk weighting falls short of removing the ability of banks to increase risk and 

engage in asset substation. Indeed, the regulations often involve transparently inappropriate risk 
weights, e.g., a zero risk weight for sovereign debt or for highly rated securities even when they 
clearly carry some potentially significant risks. Making matters worse is the fact that in practice 
the implementation of the risk weighting system relies in part on the banks’ own internal risk 
models and is therefore highly manipulable. When risk weights are imperfect, the same logic as 



43 

the preceding result implies that banks will have an incentive to reduce leverage by selling assets 
that are safer than their risk weight implies, and holding on to assets that are riskier than their 
assigned weights. Again, such selective sales are another mode of asset substitution that banks 
may engage in when capital regulations only impose capital ratios rather than specifying the 
mechanism by which they should be achieved.  

Transactions Costs 

Proposition 7 is based on the assumption that the firm faces no transactions costs in 
changing the scale of its assets or in issuing and retiring securities. Not surprisingly the 
introduction of transactions costs can lead to one alternative being preferred over the others, 
since the three ways of changing leverage that we consider involve different pairs of transactions 
as shown below: 

 The firm purchases: The firm sells: 
Asset Sales Debt Assets 

Recapitalization Debt Equity 
Asset Expansion Assets Equity 

 

Asset expansion will be the preferred alternative if the transactions costs involved in 
repurchasing debt are particularly large relative to the other transactions, but this is unlikely to be 
the case. The transactions costs involved in equity issuance and asset sales are likely to be more 
important. If equity issuance costs are large relative to those in asset transactions, then asset 
sales, since they involve no equity transactions, will be the preferred alternative. If the 
transactions costs involved in selling assets are particularly large compared to equity issuance 
costs (e.g., the firm faces extreme “firesale conditions” in liquidating assets), then 
recapitalization or asset expansion will be preferred. Without making specific assumptions about 
the magnitude of the various transactions costs, little more can be said about what approach will 
be most advantageous for shareholders. 

Asymmetric Information 

A key component of transactions costs in settings such as the ones we are considering is 
due to the possibility that the firm’s managers have private information about the firm’s assets 
and growth opportunities. Managers will want to sell assets that the market is overvaluing and 
similarly will want to issue equity if they perceive the market is overpricing the firm’s shares. 
The possibility that managers will make strategic choices based on their private information can 
account for a significant part of the bid/ask spread for transactions involving the firm’s assets 
and securities. Information asymmetries can be particularly important in asset sales and equity 
issuance and this explains why transactions costs for these are likely to be larger than those 
associated with debt buybacks.  

Asymmetric information factors that would affect the valuation of the firm’s assets in the 
asset sales approach clearly also give rise to asymmetric information issues affecting the market 
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valuation of the firm’s equity when the firm issues equity directly (as opposed to a rights 
offering) to recapitalize or expand its assets.37 It is clear that if there is asymmetric information 
about the value of the assets in place, there must be asymmetric information about the value of 
the firm’s equity. If a recapitalization must be done through a new share issuance as opposed to a 
rights offering, it is not immediately obvious whether it will be more expensive for the firm’s 
shareholders to sell assets and deleverage or sell equity and recapitalize.  

In some circumstances asymmetric information about asset values makes the 
shareholders indifferent between deleveraging and recapitalizing. Assume that the market 
undervalues the firm’s assets in the following sense: while managers know that the realized value 

on the firm’s assets will be  1x A   for 0  , the market assumes that the realized value of 

the assets will only be xA . Essentially this means that for each asset unit that the market 
perceives, the firm effectively has 1   units and this difference is perceived by the firm’s 
managers.  

Proposition 12 (Equivalence with Asymmetric Information): Assume that there is only one 
class of debt, the firm faces no transactions costs in buying or selling assets or the securities it 
issues other than that implied by the market’s undervaluation of its assets and the firm must 

decrease its leverage from H  to L . Then for all 0  , shareholders find pure recapitalization 

through a common share offering and asset sales equally undesirable.  

Proof: See Appendix.  

Asymmetric information imposes costs on the current shareholders in both the asset sale 
and pure recapitalization cases because the firm is selling assets or equity at prices below their 
values. Although a greater dollar amount of assets must be sold in the asset sales approach than 
the dollar amount of equity that needs to be issued to effect a recapitalization, the underpricing of 
equity is larger in percentage terms because of leverage, and this is just sufficient to make the 
loss due to underpricing the same.38 

                                                 
37 Note that in Myers and Majluf (1984) the asymmetric information relates to the value of assets in place as well as 
the value of the new investment opportunity. The key assumption in their analysis is that the firm can only raise 
equity through an offering of common shares and not, for example, through a rights offering. With symmetric 
information, as in Proposition 7, the mode of issuance does not matter. With asymmetric information, it does make a 
difference. In a sale of new shares to the market, the market’s assessment of the firm directly impacts the amount of 
money raised by the firm. In a rights offering, if it succeeds, the market’s assessment of the firm does not affect the 
amount of money raised by the firm, but only the value of shares and therefore the value of the rights. The attitude 
of existing shareholders to a rights offering then depends on whether they are short-term investors, who are 
interested only in the current share price, or long-term investors à la Myers-Majluf, who care about share prices in 
the future, when the market will have learned about the underlying values. 
38 One might wonder why the results we obtain for asymmetric information differ from those presented earlier where 

we assumed  p v    . There, because there is symmetric information about the value of the assets held by the 

firm, there is uniform agreement that the firm should either be selling assets if 0   and buying assets if 0.   

Whether the firm should grow or shrink is unambiguous, and the preferred mode of leverage reduction depends only 
on the amount of assets sold or bought. With asymmetric information, when equity is issued, the price is based on 
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If the firm’s assets are heterogeneous, the situation involving asymmetric information 
becomes more complex. Transactions costs due to asymmetric information are likely to be 
lowest on the least risky assets. As discussed above, asset substitution considerations indicate 
that the shareholders will want to sell low-risk assets when deleveraging, but will want to buy 
high-risk assets in the asset expansion approach to reducing leverage. This means that 
transactions costs concerns and asset substitution will tend push shareholders toward the 
deleveraging alternative. With deleveraging, incentives associated with asset substitution and 
transactions cost minimization are aligned. This is not the case with asset expansion. 

Note, however, that deleveraging is not always the preferred alternative from a 
transactions costs perspective. If most assets are hard to value by outsiders and managers can 
pick the assets they sell, then the adverse selection effects can be greater with asset sales than 
they are when equity is sold. This is because equity represents a claim on a portfolio of assets 
rather than an adversely selected subset. The transactions costs associated with issuing equity can 
be lower than those involved in selling hard to value assets. This could tip the balance in favor of 
recapitalization. 

It should also be noted that one way that leverage can be reduced that involves almost no 
transactions costs due to asymmetric information is for the firm to retain earnings and build 
equity “internally.” Adverse selection costs can also be eliminated by raising equity through a 
rights offering. Shareholder resistance to these ways of reducing leverage is entirely due to debt 
overhang.  

6. Concluding Remarks  

In this paper we analyzed an agency cost of debt that stems from the inefficient capital 
structure choices likely to be made by leveraged firms. This agency cost is due to conflicts of 
interests shareholders have with creditors, which bias shareholders against reducing and toward 
increasing leverage. We refer to this bias as the leverage ratchet effect and show that it can have 
a profound impact on leverage choices, both initially and in the dynamics of leverage. 

Because of the leverage ratchet effect, firms that start out with little debt may increase 
their leverage over time and end up with inefficiently high debt levels. To the extent that 
creditors anticipate this development, they will charge relatively high interest ex ante. The 
leverage ratchet effect thus increases the ex-ante cost of debt funding. These higher ex-ante costs 

                                                                                                                                                             
the market’s perception of the total value of the assets and any losses are due the market’s undervaluation of that 
total. As discussed above, the same amount of assets is effectively sold at undervalued prices when equity is issued 
as when assets are sold directly. Whereas earlier the losses or gains were based on the amount of assets sold, with 
asymmetric information the losses are based on the market’s valuation of all the assets. It does not matter whether 
the assets are directly sold or indirectly sold through issuance of equity — the loss is the same. A long-term investor, 
who is patient enough to wait until the market has learned the correct value for the assets, would however take a 
different view if equity were raised through a rights offering; see the preceding footnote. Such an investor would 
prefer the rights offering to a sale of assets. 
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of debt funding in turn may lead firms to choose low levels of leverage, at least initially, in order 
to avoid the negative effects of subsequent distortions, including from excessive leverage. The 
leverage ratchet effect may therefore explain the so-called zero-leverage puzzle; with no 
leverage, the effect does not exist at all.39 At the same time, the effect can explain why highly 
indebted firms tend to remain highly indebted and may even increase their leverage if permitted 
to do so. It also explains why firms in financial distress are unlikely to reduce their indebtedness 
by retaining earnings or raising additional equity while they can still do so, i.e., before they 
become insolvent. 

Like the other agency conflicts associated with debt, the leverage ratchet effect reflects a 
commitment problem. With complete contracting and the ability to fully commit to all 
subsequent funding and investment choices, the leverage ratchet effect would not exist. In most 
cases in practice participants will find it impossible or inefficient to eliminate the leverage 
ratchet effect by prior contracting. Although debt covenants can be designed to counter the 
effect, e.g., by forbidding all borrowing until the current debt is retired, such restrictive 
covenants are costly if they unduly reduce the flexibility of the firm in subsequent decisions. 
Covenants may also be ineffective or inefficient because their enforcement involves collective-
action problems on the side of creditors. If creditors can act unilaterally, inefficient outcomes can 
occur when one creditor intervenes at the expense of others; if creditors must act collectively, 
they may be too disorganized to have any effect.  

Our analysis suggests that the traditional contract-theoretic approach to studying capital 
structure in terms of tradeoffs between total costs and benefits associated with different capital 
structures must be modified to take account of imperfect commitment to subsequent funding 
choices. When this modification is included, the explanatory power of the traditional tradeoffs 
theories is reduced. A fully dynamic model must capture the interdependence among 
commitment problems, shareholder biases toward leverage increases, and the ex-ante 
expectations that take into account the distorted incentives.  

The impact of the leverage ratchet effect is likely to differ across firms and industries. It 
is likely to be particularly severe for firms whose multiple creditors find it difficult to impose and 
enforce debt covenants. A key example involves banks, which typically operate with extremely 
high levels of leverage, traditionally in the form of bank deposits. Depositors and other creditors 
of banks tend to be dispersed, so they are not in a good position to deal with the collective-action 
problems involved in monitoring banks and enforcing contractual covenants. Incentives for these 
creditors of banks to use ex ante contracting as well as ex post monitoring to protect their 
interests are further weakened by the existence of explicit and implicit government guarantees. 
Creditors’ passivity and the presence of debt guarantees perversely encourage more risk taking 
and reinforce the leverage ratchet effect.  

                                                 
39 See, for example, Strebulaev and Yang (2013).  



47 

Much of the theoretical literature on banking has sought to explain the observed high 
leverage as a result of optimal contracting. One line of argument focuses on the idea that short-
term debt “disciplines” bank managers. Another focuses on the desire of investors to have assets 
that are “liquid.” As we have explained in some detail elsewhere, both lines of argument have 
serious conceptual and empirical weaknesses that render them inadequate for explaining the 
observed choices of banks’ or for guiding policy.40  

Our analysis suggests that high leverage in banking and the growth of this leverage over 
the past century may reflect the leverage ratchet effect, combined with the expansion of the 
safety net of banking. Equity levels in banking have consistently declined over the last 150 years, 
just as safety nets from central banks, deposit insurance and governments have expanded.41 
Changes in capital regulation, such as the use of complex and manipulable risk weights, have 
allowed leverage to increase further in recent years. With the increased use of derivatives and the 
opacity of many markets, actual leverage and risk exposures have become almost impossible to 
measure.  

Our model suggests that banks will resist regulations that mandate leverage reduction and 
will seek to increase leverage whenever they have the opportunity to do so, in line with much of 
what we observe. The fact that banks often seek to make payouts to shareholders, thus 
maintaining or increasing their leverage, is also consistent with our model and contrary to the 
“pecking order” theory of capital structure according to which retained earnings are the most 
preferred source of funding for any corporation.  

The significant expansion of short-term bank borrowing in the early 2000s is also 
consistent with our analysis and with the “maturity rat race” discussed in Brunnermeier and 
Oehmke (2013). Repo borrowing, which played a major role in this expansion, involves a sale of 
collateral and a commitment to repurchase it at a later time. It provides a way to issue new debt 
ahead of any incumbent debt by essentially allowing the repo lender to jump the queue of 
claimants (including depositors) in default. Since the repo collateral is not available to repay 
other creditors, adding debt of this type lowers the value of existing claims. This is in line with 
our results in Section 5.42 

Because of the leverage ratchet effect, the funding patterns that we see in the real world 
cannot be presumed to be efficient even in the absence of externalities affecting third parties. 
Expectations of excessive deadweight costs of default and inefficient investments induced by 
high leverage raise the ex-ante cost of borrowing and may make shareholders shy away from 
borrowing altogether, even if this means losing some otherwise profitable investment 
opportunities.  
                                                 
40 See Admati et al. (2013, Sections 5-7), Admati and Hellwig (2013a,b,2014), Admati (2014, Section 4), and 
Pfleiderer (2014).  
41 See Berger et al. (1995).  
42 In contrast to our analysis, which emphasizes the borrower’s desire to expand leverage, Brunnermeier and 
Oehmke (2013) assume that total debt is fixed and show that the lack of commitment induces a “maturity rat race”. 
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With banks, the inefficiencies created by the ratchet effect are even greater because high 
leverage exacerbates systemic risks from bank failures and makes the financial system more 
fragile, which harms the broader economy, including most small investors. These observations 
suggest that there is a critical role for regulation to correct the distortions and control excessive 
leverage, particularly if creditor discipline is missing due to creditors being dispersed and 
protected by guarantees. In a sense, regulations help correct the distortions due to lack of 
commitment. This conclusion reinforces the discussion of Admati et al (2013), and Admati and 
Hellwig (2013a,b, 2014), where we argue that much higher equity requirements than those 
currently enforced would be highly beneficial and entail minimal, if any social cost. Our analysis 
also reinforces the view that policymakers should re-examine the corporate tax code with a view 
to eliminating the discrimination in favor of debt relative to equity, which is highly distortive.  

Our results in Section 5 concerning the choice of leverage-adjustment methods that 
involve both assets and securities transactions are highly relevant for the design of capital 
regulation. If regulation forces a bank to reach a specific capital ratio, shareholders have 
incentives to respond in ways that minimize their costs and keep the value of their equity claim 
as high as possible. They can do this, for example, by selling relatively safe assets and buying 
back junior debt, a prediction in line with the behavior of European banks in fall of 2011 when 
authorities forced them to increase their core equity.43 

If policymakers are concerned that deleveraging by banks in response to increased capital 
requirements would have harmful effects, they should set targets for absolute amounts of equity 
rather than ratios, at least during a transition period. They should also use their authority to 
manage banks’ actions during the transition. An obvious measure is to ban dividends and other 
payouts to shareholders, as well as cash bonuses to managers, until the desired equity levels are 
reached. To accelerate leverage reduction, banks whose shares are publicly traded might be 
required to raise new equity. Raising new equity is always possible if a bank is solvent; indeed, 
inability to raise new equity can be taken as evidence that the bank might be insolvent.  

More generally, our analysis shows that capital structure outcomes depend critically on 
the degree to which firms can commit to subsequent choices and on the amount of flexibility 
shareholders retain in determining leverage levels. The borrower-creditor conflict that generates 
the leverage ratchet effect, and contracting frictions that prevent full commitment, imply that the 
leverage levels we observe are highly history-dependent. We have also shown that in a dynamic 
context with imperfect commitments, leverage levels can be sensitive to small changes in the 
costs and benefits of debt financing. Models that overlook the critical effect of contracting and 
commitment issues are unlikely to explain the richness of observed leverage patterns, including 
the great variety of capital structures across firms and industries.   

                                                 
43 In particular, they repurchased so-called hybrid debt, which before Basel III, had to some extent been counted as 
“capital”, namely the so-called “Tier 2 Capital”. The scope for counting such hybrid debt as bank capital was much 
reduced under Basel III. On the use of hybrids instead of equity, see Admati et al (2013, Section 8).  
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Appendix: Remaining Proofs 

 
Proof of Proposition 3: Note that the expectation in (11) is with respect to the information z . 
Then, using the same argument as in Proposition 1, holding the policy functions fixed, 
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  (44) 

As in Proposition 1, the inequality follows because shareholders forfeit their default 
option for final asset values between D    and D , and have a higher expected tax burden. The 
last equality states that the increase in the value of equity per dollar of debt repurchased is less 
than the ex-ante probability of no default at the lower level of leverage. 

The proof then follows using exactly the same argument as in (10) above. Let *  and *a  
be the optimal risk and investment policy functions for equity holders given debt D   : 

   * *
,, max ( , , ) (, , , ),a

E E EV D A V D A V D Aa a         (45) 

Then, 

 

       
   

*

* *

* * * *

,

*

( )

, , , , , max , ,

, , , , , ,

,

Pr ( (

, )

)

(

)

E E E E
a

E E

D

z

V D A V D A V D A a V D A

V D A a V D A a

q D A

a

x A a z D





 

 

      

      

   



   




  (46) 

The first inequality follows since we have fixed the investment policy functions at a level 
that may not be optimal with higher leverage (due to agency costs), the second follows from  
above, and the third follows since the repurchase price of the debt will be at least the no default 
probability (and will be strictly higher if the debt has a non-zero recovery rate in any default 
states).  
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Proof of Proposition 4: Note that (0, , ) ( , )Jq D A q D A , and therefore 

(0, , ) ( , ).J DDq D A V D A That is, proceeds from issuing debt are equal to the total value of the 

firm’s debt. Hence, 
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  (47) 

Thus, D  maximizes (0, )G D  if and only if it maximizes total firm value. 

For the second result, note that our earlier results already establish that shareholders lose if the 
firm reduces debt ( D D  ) regardless of the seniority of the debt that is repurchased. Therefore, 
it is enough to establish that the marginal benefit of an increase in leverage from its current level 
is positive. Specifically, we need to show the right-hand derivative of G at D D  ,  
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is positive. Let *  be the optimal risk choice with debt level D . From the definition of EV , and 

using the fact that holding the risk choice fixed at *  only reduces the gain to equity holders, we 
have  
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where the final inequality follows from the assumption that tax benefits are positive. 

Next, for D D  , define ( )D  to be the proceeds raised from the new debt: 
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That is, the marginal price per dollar of junior debt is at least the probability of no default (and 
could be higher in the presence of default subsidies). Thus we have shown 
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where for the final equality we use the fact that the probability of default is continuous at D.  

Proof of Lemma: For the pure bankruptcy cost model, define the distribution for Y such that  

( ) ( )Pr( ) 1 ( ) 1 Pr( ) Pr( )D DY D D Y D Y D          . 

Then we have 

( )( ) Pr( ) Pr( ) ( )B
DD Y D Y D D          . 

Because the derivatives match and they share the same limit, we have B   .  

For the pure moral hazard model, define 

( ) ( )D D   . 

Next define g  as 
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on the range of ( )D  and zero elsewhere. Then we can rewrite the shareholders’ optimization as 
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where the last inequality follows from the convexity of  . Hence we have A   .  

Proof of Proposition 5: To verify an equilibrium, note first that given the equilibrium leverage 
strategy, the debt pricing is rational for creditors since the firm is expected to maintain leverage 

permanently at ( )nD D D . Next note that if ( )nD D D D  , then ( , ) 0nG D D   from (27). 

Thus, shareholders gain from increasing debt to nD . Moreover, it is suboptimal to delay this 

increase in debt, as it would delay earning the gain ( , )nG D D . 
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Finally, we need to establish that shareholders would not prefer some alternative debt 
choice or sequence of choices. From the prior argument, it is sufficient to consider only changes 

to some other stable point m nD D . Note that for mD D , ( , ) 0mG D D   since shareholders 

both lose tax benefits and bear (via the debt price) incremental agency or bankruptcy costs when 

buying back debt. For n mD D D  , note that because ( ) ( )m np D p D , 

 ( , ) ( , ) ( , ) ( , )m n n m nG D D G D D G D D G D D   , 

where the last inequality follows since 1( , ) 0n nG D D    by (27).  

Proof of Proposition 6: Let ( )E
jV D  and ( )jp D  be the payoff to equity and the price of debt if 

the firm has stable debt D  until the next shock arrives, and let j  be the total arrival rate jk
k


. Then if the firm enters regime k  with debt D , the equity value and debt price will be 

 ˆ ( ) ( ) (( ) ( ) ( )) ( )j j j
E E j j jV DD V D D D pD DD     , and (50) 
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Note that in (51), we account for equity’s option to default when jD D . By the identical logic 

as Proposition 5, the stable points are defined by  

 1 max{ : ( , ) 0}n n n
j j j jD D D G D D      (52) 

where 

 ( , ) ( ) ( ) ( )( )E E
j j j jG D D V D V D p D D D        .  (53) 

Note that we can calculate the equilibrium value function and stable points via backward 

induction on the debt level D, beginning from debt level max j jD D . Once D D , there will 

be no further increases in debt, and the system (50) and (51) can be solved using standard 
methods.  

Proof of Proposition 7: After the change, the total value of equity will be: 
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      1 1 1 1., L
E

LV A D A q D     (54) 

Therefore, 

          1 1 0 0 .HL
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L HV A q D A q D           (55) 

Thus, the total change in value for existing shareholders is 
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 (56) 

Since this does not depend on either 1A  or 1D , it is the same for all changes that lead to a given 

reduction in the leverage ratio. We know already from our results in Section  2 that shareholder 
losses are positive for a pure recapitalization, so they must be positive for any method, proving 
the result.  

Proof of Proposition 10: As before we have 

         01 1 0
E

L L H HV A q D A q D           , 

but given the lower cost J
Lq  of repurchasing the junior debt, the total value of equity issued is  

       1 0 0 1 0 1
J J J

L L LN p A A q D D q DN q D          , 

and therefore the change in value for existing shareholders is: 
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 (57) 

For a pure asset expansion, we have 0 1,D D  and thus the loss to shareholders in (57) is 

identical to that in the case of a single debt class. However, this loss is reduced with a 

recapitalization or asset sale, since then    0 1 0J
L Lq q D D   .  

But while shareholders’ losses are smaller in a recapitalization, we know from Proposition 2 that 
shareholders still lose even if they can repurchase the junior debt at the minimal price in (41).  

We have established (ii) and (iii), and the second statement in (i). To complete (i), we must show 

that asset sales are preferable to a recapitalization. Let 1RD  be the debt remaining after a 

recapitalization and 1AD  be the debt remaining after an asset sale, and note that 0 1 1R AD D D  . 
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Let J
LRq  be the average repurchase price of the junior debt 0 1( )RD D  in a recapitalization. 

Therefore, relative to an asset expansion, shareholders gain 

   0 1
J

L LR Rq q D D    

from a recapitalization. For the asset sale, let 1J
LAq  be the average repurchase price of the most 

junior 0 1( )RD D  of debt, and 2J
LAq  be the average repurchase price of the remaining 1 1( )R AD D  

of “mezzanine” debt. Then the gain relative to an asset expansion for an asset sale can be written 
as 

       1 2
0 111 R

J J
L LA R L LA Aq q D D q q D D      . 

Comparing the two, we see that the gain for an asset sale is larger because 2 ( )J
LA Lq q   

(mezzanine debt has weakly lower priority to the remaining senior debt) and 1J J
LA LRq q  (since the 

most junior tranche has even lower priority relative to the remaining senior debt in an asset sale), 
and moreover at least one of the inequalities must be strict given at least two classes of debt. 

Finally, to show (iv) – that shareholders may gain with asset sales if they can repurchase junior 
debt – it is sufficient to consider the case in which there are no frictions. In that case, given assets 
A  and debt ( )D A , the value of equity is 
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With perfect markets, assets can be sold for [ ]p E x , with the proceeds used to purchase debt 

with face value / Jp q . Therefore, ( ) / JD A p q   and so, 
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Equity holders gain from asset sales if the above expression is negative, or equivalently, 

 [ | ] [ ]Jq E x x E x   . (58) 

Now, the value of the junior debt can be written 

    
0

d / dJ F x x F xq
 


      

where [0,1]  is the expected recovery rate of the junior debt relative to average recovery rate 

of the firm’s debt (which is strictly positive given our assumption that F has full support). If the 
debt is fully prioritized so that all debt repurchased is junior to any debt retained, then 0  , 

whereas if the debt is all of one class, then 1   and Jq q . Substituting this value for Jq  in 

(58), we get 
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 (59) 

Simplifying, we see that (59) holds and shareholders can gain from an asset sale if the debt 

repurchased is sufficiently junior so that its relative recovery rate satisfies  |E x x     .  

Proof of Proposition 11: For the case of leverage reductions, the only case left to prove is when 
debt repurchased must be senior, in which case the total value of equity issued is  

       1 0 0 1 0 1
S J S

L L LN p A A q D D q DN q D          , 

where ( )S
L Lq q   is the price of senior debt. The change in value for existing shareholders is: 
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For a recapitalization or asset sale, 0 1D D , and so relative to an asset expansion (in which debt 

is unchanged), shareholder losses increase by 

   0 1 0S
L Lq q D D   . 

By a similar argument as in the proof of Proposition 10, because the amount of debt repurchased 
is larger in an asset sale, the total loss from an asset sale exceeds that from a recapitalization. 
The ranking for leverage increases follows by a symmetric argument, with signs reversed. When 
selling junior debt rather than repurchasing it, however, note that the firm will receive the 
average value of the new debt issued rather than repurchasing it at the marginal value of the last 
dollar repurchased. As a result, with perfect markets, selling strictly junior debt and repurchasing 
equity has zero value to shareholders, while the reverse transaction (selling equity and 
purchasing junior debt) entails a strict loss.  

Proof of Proposition 12: Let  q   is the market value of a unit of debt (face value is equal to 1) 

when the perceived leverage is   and let  e pA  be the total market value of equity when the 

market value of assets is equal pA and the (perceived) leverage is .   

In a recapitalization the firm must issue equity sufficient to buy back D  units of debt so that 

 1 1,  or D
D

D
D A

A

 
        (61) 

The true value of current equity holders’ claim after recapitalization will be: 
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q
e p A

pA q D

                 
  (62) 

The total value of equity (from the perspective of the informed insiders) is    1 1Truee p A    

where  1 1 / 1True Market      and  1p A   is the managers’ assessment of the value of the 

assets. Note that true leverage as perceived by the managers is less than the market perceived 
leverage since the market is undervaluing the assets. The fraction of the total equity claim 
retained by current shareholders is based on the amount that must be raised through issuing 

equity to buy back the debt, i.e.,  1 Dq   , and the market’s valuation of equity after the 

recapitalization, i.e.,   1 DpA q D    .  

Substituting (61) into (62), we have 
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In reducing leverage through assets sales the amount of debt bought back must solve: 
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Since  1 /DA q p    will be the new level of assets after the deleveraging is completed, the 

value of the equity claim after the asset sales is: 
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  (65) 

Using (64), we find that the new level of assets will be: 
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This means that (65) becomes 

    
 

1 11

1 1

1
1 1

pA q D
e

q

            

 
  

 (67) 

Since this is precisely equal to (63), the shareholders are indifferent between recapitalization and 
asset sales.   
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