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Abstract 

 

Past literature has focussed on bankruptcy costs, tax benefits and agency costs as key 

factors to derive an optimal capital structure policy. 

 

In this paper we argue that asymmetry of information is crucial to explain why Equity 

and Debt are not just substitutes in the balance sheet of a bank: the uncertainty in 

evaluating its Assets is reflected in the market by a number of banks whose Market to 

Book Ratios are well below 100%. In order to face such uncertainty the bondholder 

requires, when facing new Debt issuance, an Equity buffer capable of preserving the 

value of the Debt from a drop in the Assets value. 

 

If the Equity of the bank is not well sized for the volatility of the Assets, then Debt 

issuance is not welcomed by the market, as the current financial crisis testifies. Debt 

then prices yields proper of Equity, a phenomenon which we will refer to as 

“Equityzation of Debt”. 

 

On the contrary, if banks stabilize in their market share, then their Assets are meant to 

grow proportionally with GDP and so are their liabilities. A Steady State for a bank is 

a combination of Profit, Debt and Equity whereby the Debt issuance is proportional to 

GDP growth and Equity grows fuelled by Profits net of dividends. Such Equity 

growth, obtained through endogenous Profit generation, and not through Rights 

issuance, preserves the composition of shareholders and ultimately the stability of 

Management. 

 

One conclusion is that optimal capital structure would not lead to set a level of Equity 

equal to the minimum set by regulators. The optimal level of Equity depends on the 

volatility of the Assets and minimizes the volatility of the Debt, so that new issuance 

of the latter may take place with a pricing consistent with long term Profits, in the 

sense of the Steady State mentioned above. Optimal level of Equity is then associated 

with optimal leverage, as one of the factor to control volatility of the Assets. 

 

In the second part of this paper we present empirical evidence of Debt Equityzation 

and we aim at proposing a measure of the latter obtained from market data 

 

This paper represents a strong departure form the current state of the literature and 

provides a unifying frame to give theoretical and empirical explanations to 

phenomena such as  

 

x Deleverage 

x Rights Issuance 

x Prevalent covered bond issuance as opposed to Senior unsecured issuance 

x Redesign of subordinated Debt.
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Decomposition of Capital Structure and assumptions on costs 

 

In this paper we will simplify the liabilities of a Bank by assuming that they are 

composed by 3 elements: Equity (S), Bonds (B) and short term liabilities (D). 

Deposits will be included in the short term liabilities: D also includes the liabilities 

when the bank enters financing by using elegible collateral for the purpose of 

mitigating the credit risk. Such short term financing is typically referred to as “repo” 

and its cost is equal to an overnight parameter quoted in the market: eonia. For this 

reason we will assume that the component of Short term liabilities will produce a cost 

equal to Eonia. 

The bond issuance, in spite of the variety of bonds issued by the bank, will be 

assumed bearing a cost equal to Euribor + CDS, where CDS is the credit default swap 

quoted by the market when the bank issues further debt. 

The return of equity is the return of assets after covering for interest from short term 

liabilities, Bonds and some other internal costs. Such return for equity is the objective 

function for the management, aiming at maximizing value for shareholders. In this 

paper the variable under the management control is indeed the capital structure, i.e. 

the composition of the liabilities across Bonds and short term liabilities. Management 

also chooses the leverage to implement for the asset side of the balance sheet, after 

acknowledging that a choice on leverage has implications on the costs to issue Debt. 

Whereas the variables so far contemplated (leverage, debt issuance and short term 

liabilities) represent simply an asset liabilities management, a more strategic variable 

is under management’s control: the amount of equity. Management could decide for a 

Capital Increase, with the purpose of reducing the leverage or to accommodate future 

growth. Rights issuance is a strategic choice, since it may change the composition of 

shareholders; hence it may change the strength of the support for the management. 

We will see that such variable is contemplated only when the First Order conditions in 

the maximization can no longer be met. 

 

Assumptions on the asset side of the Balance Sheet 

 

As anticipated in the abstract, the lack of transparency of the composition of the 

banking book entails a difficulty from the market in estimating the actual value of a 

bank, since its assets are marked at cost on the Loan and Receivable Book (the 

majority of the assets, in a commercial bank, mainly credit granted to their own 

clients, does not reflect the evaluation of the market). 

On the contrary, although the bond issuance in most cases is not marked to market, 

the CDS market makes it easy to estimate the value of the issued bonds and more 

importantly the cost to be bore on future issuance. 

In other words, markets participants may have a better understanding of the liability 

side of a bank rather than the asset side. We will denote the value of the assets with A, 

although that value may be well different from the Balance sheet amount. A is the 

theoretical value of the asset side following a market approach. By definition the 

credit in the asset side of a balance sheet is an illiquid portfolio, hence a market 

evaluation reflects the information asymmetry existing between the management of 

the bank and the market. The value of A is then the best estimate the market can make 

of the asset side of a bank. In the remaining sections of this paper we will give further 

hints on how such estimate may take place (in summary the market will pick 
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observable securities in the market which may be deemed closely related to the 

composition of the banking book portfolio). 

For the purpose of this paper what matters is not so much the actual value of the 

assets, but the volatility of such aggregate. The rationale is that the higher the 

volatility, the more a high leverage run by the bank will make it likely that a drop in 

the mark to market of the assets will make the bank run on zero equity: in the scenario 

of a drop of value making the actual equity equal to zero any further loss will be 

borne by the Debt. Hence the volatility of the assets is crucial to determine what 

leverage is low enough to make sure that the market may not fear that the debt issued 

is not protected by a sizeable equity. 

In the empirical section of this paper we will point at a portfolio of securities (in the 

format of indices) which may approximate the composition of a banking book of a 

Bank. Under this simplifying approach we will estimate the volatility of the latter and 

show its degree of correlation with the magnitude of the CDS of various issuers. 

 

General Equilibrium. 

 

In this section we will consider the interaction between market and management. The 

first one analyzes the balance sheet with limited information in the sense mentioned 

above. Management is left with determining the variables in the balance sheet that 

represent the optimal reaction to the market values. Management therefore chooses 

the leverage to implement, in the understanding that higher amounts of leverage 

make, ceteris paribus, the debt holder require a higher amount of yield when rolling 

the debt. 

 

In particular the debt holder compares the yield of the safest asset with the payout 

from the financial (risky) debt.  

 

General Equilibrium: the bond holder. 
 

In case of non default the Bond holder receives (assuming an average duration of debt 

of 5 years, which is also the most liquid maturity for a CDS) 

x Redemption amount at maturity 

x Yield of the Risky Bond (which we will assume equal to Swap rate with tenor 

5 years + CDS with tenor 5 years. 

 

In case of default the Bond holder receives the recovery value of the bond. Given the 

time it usually takes for bankruptcy procedures to determine recovery values and to 

liquidate it, we assume that such amount is paid at legal maturity of the defaulted 

bond. 

 

With this simplified approach, then the equation of indifference between the 2 

investments (free risk and risky bond) must hold: by denoting P as the probability of 

the event of default,  

 

100% *(1-P) + P* Rec + (1-P) * (Swap+CDS)*CF= 100% + Yield*CF 

 

where 
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i. Rec is the recovery value in case of default and is meant to be a percentage 

between 0 and 100% 

ii. CF is the capitalization factor that compounds to maturity the flows paid in the 

5 years of life of the investment 

iii. P, once again , is the probability of default, in the sense that we will better 

specify in a section below 

iv. Yield is the risk free bond return for a tenor of 5 years (matching the tenor of 

maturity of the CDS). Although the approach is general enough, in the 

empirical section we will focus on issuers Euro and Sterling denominated. 

Hence, for the purpose of the empirical section, we will consider the yield of 

German and British government bonds for a maturity of 5 years. 

 

When analyzing the bond issuance of a bank, we will assume that, in spite of the 

variety of bonds to be issued, we may consider a representative bond with tenor equal 

to the average duration of the bonds to be issued. The yield to be offered when issuing 

such bond (as subscription conditions accepted by the market) is  

 

Swap(T) + CDS(T) 

 

Swap(T) is the swap rate quoted by the interest rate swap market for an interest swap 

with tenor identical to the maturity of the bond. 

 

From the equation above we obtain that the value of CDS is equal to a function of 

Swap rates, Probability of Default, recovery values and governement yields: 

 

ܵܦܥ • ൌ ݂൫ܲǡ ܻ݈݅݁݀ǡ ܴ݁ܿ൯ െ �ሺܶሻܽݓܵ
  

Where 

 

݂൫ܲǡ ܻ݈݅݁݀ǡ �ܴ݁ܿ൯=ܲכሺͳെܴ݁ܿ ሻ ܻ݈݅݁݀ ܨܥכ
ሺͳെܲሻכܨܥ �

 

In a general equilibrium approach this will represent the equation of bond subscription 

where the most relevant variable will be soon shown to be P, i.e. the probability of 

Default, an event not yet thoroughly defined. 

 

From such equation we deduce that the market has to estimate a probability of default 

in order to determine the risk premium to associate to the bond issuance. This is 

exactly the point where asymmetry of information plays a central role. 

 

Market inference on a probability of default: general considerations. 

 

Most of the academic literature defines default as a drop in the asset value of the 

bank, where the latter drops below the value of the liabilities. Such approach 

implicitly assumes that the value of the asset is observable and liquid. As a matter of 

fact the banking book is subject to accounting mechanics which very rarely are 

similar to the logic of mark to market. The asset values of the Loan Book are reduced 

typically when some arrear payments are actually realized. It is rare that the loan book 

is impaired when the default risk is perceived higher for a degeneration of the 

economic environment. 
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As a result, it is extremely difficult to make any inference on the value of the loan 

book of a bank, regardless of the nature performing or not performing of loans. The 

accounting methods admissible for the balance sheet evaluation of such items may 

strongly differ from a market evaluation of the latter. 

 

On the liability side, instead, there is a much higher level of transparency: Issuance, 

redemptions and coupons are easily identifiable. Liabilities are typically evaluated at 

cost, although some financial institutions may elect a regime of mark to market for 

some of them. We obtain a financial reading of the banks’ liabilities  with a higher 

degree of transparency than the available estimate of the assets. The first implication 

is that stated Equity may strongly differ from what is quoted in the stock exchange. 

Ultimately it is a problem of information asymmetry and this explains why most of 

the banks experience a Price to Book ratio well below 100%: accounting differs from 

Market estimates. 

 

On the other hand regulators have defined criteria of solvency by defining capital 

ratios and by introducing a definition of  regulatory capital. Once more, although 

useful as a first measure of assessment of the health of a financial institution, they 

base themselves on accounting measures which, during stress periods may 

significantly differ from  the solvency perceived from the markets. 

 

The main implication is that the equity as measured by market may be critically low 

although the capital in the regulatory and balance sheet sense may be sound enough. 

In this occasion regulators would not deem necessary to intervene and the bank may 

face a spiralling cost of debt. 

 

This long digression justifies why a definition of default as the value of assets falling 

below the liabilities is not easy to adopt, simply because such value of the assets is not 

observable, but only object of estimate. 

 

The total notional of assets composing the asset side of a balance sheet is known and 

here we consider the banks with a liquid stock price. The market aims at estimating 

what amount of depreciation is enough to wipe out the existing equity. 

Hence the market has to determine the probability that the assets may be subject to a 

drop in value such that the actual equity be zero or lower, even with a positive value 

of stated equity. This is the event where the bondholder should expect a haircut, hence 

technically an insolvency event is a return (x) on the value of the assets (A) such that 

 

A (1+ x) < B+D 

 

x< -1 + (B+D)/A 

 

From such equation it is evident to see that the more the assets depreciate even from a 

mere Mark to market perspective, the smaller is the negative return which suffices for 

annihilating the equity of a bank. During crisis period the numerator may be deemed 
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constant in a very short amount of time, whereas the denominator will be estimated as 

losing value very quickly due to observable widening
1
 of the main credit indices. 

 

If we define A as a multiple, or leverage (Ȝ) of the equity as measured by the market, 

A = Ȝ S; hence we obtain that the yield of the assets making the bank run on zero 

equity is   

x< -1 + (A-S)/A 

x< -S/A 

x<-1/ Ȝ 

 

which is easy to interpret. With no leverage, Ȝ= 1, the assets should drop in value  by 

100% in order to wipe out all the available equity. With very high levels of leverage, 

instead a minimum drop in the value is enough to make the equity worth zero. 

 

The market is then called to estimate a probability of return of the assets contained in 

the balance sheet of the bank. The market estimates the cumulative probability  

 

P(-1/ Ȝ) 

 

The crucial role of such estimate explains why during crisis times both market 

analysts and regulators have emphasized the importance of leverage. Describing the 

assets as a leverage of the equity (in a linear format) may turn out to be quite 

misleading. A reduction in the value of the assets is not translated into an equal 

reduction of equity: with a drop in value of the assets the leverage grows since the 

liabilities are fixed payments due. Banks are institutions endogenously increasing the 

amount of leverage the more they approach financial stress. We will explore this point 

with a more appropriate analytical framework in a section below. 

 

From now on the probability of insolvency will be  

 

P {-1 + (B+D)/A} 

 

and we have shown the importance of this probability in determining the CDS level of 

a certain issuer. Not only will such probability depend from the leverage of the bank, 

but also from the volatility of the underlying assets. It is also clear now that banks are 

subject to a self feeding mechanism since an unexpected turbulence in the markets is 

typically associated with the widening of the main credit indices and with an increase 

in volatility. Hence  

a. the probability of default grows from an intrinsic viewpoint due to a drop in 

the asset values (Credit market deteriorates).  

b. Also such probability increases due to a higher volatility, which makes the 

CDS level increase, thus making the future profitability drop (second negative 

effect for equity). During volatile times, exactly when banks need more equity, 

the endogenous generation of such equity weakens. As a reaction the new 

assets need to generate a higher yield or the leverage needs to be increased to 

guarantee profitability in line with the risk of equity. An increase in leverage 

generates a further increase of the CDS market which in its turn makes the 

                                                 
1
 By “widening” in the credit market and in this paper we mean the generic worsening of the credit 

conditions: CDS gap to higher levels, indices drop to lower levels, making the yield of credit higher. 
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credit indices widen even more. Hence the value of the assets is marked down 

by the estimate of the market and equity values drop. 

 

From this simple intuition relating to the importance of volatility in Credit we derive 

the importance of the banking system in the propagation or the isolation of volatility 

shocks in the economy. Hence ideally the leverage should be as low as possible 

during volatile times so that the probability in the formula above does not experience 

a dramatic increase. A bank is short volatility: in this sense future research should 

study the optimal design of the capital structure to reduce this structural short position 

on volatility. 

One candidate for reducing the volatility of leverage is the design of subordinated 

debt with volatility dependent calls, by linking redemption to observable levels of 

volatility and credit spreads of liquid indices below certain thresholds levels.  

 

Inference on the value of the asset side of a Bank 

 

As mentioned the inference on the value of the assets leads as well to an inference on 

the level of equity, an estimate on the leverage and on the CDS. Ultimately the market 

determines sustainability of a capital structure by looking at the return of the overall 

firm. Profits aligned with ROE of the sector testify that there is production of value, 

net of the liabilities cost. The importance on capital structure drops when firms prove 

capable to affirm a competitive advantage. Their value then cannot be inferred from 

the balance sheet, but from the repeatability of profits (and their growth). 

 

The current financial crisis has emphasized the weaknesses of the financial 

institutions, with Return on tangible equity sometimes even below the cost of debt (a 

phenomenon we will explore in depth during this paper). CDS have registered levels 

discounting a probability of default which is at odds with the belief that issuers are 

still in a “going concern” context. 

 

In evaluating the sustainability of debt, profits registered during this financial crisis do 

not longer fuel (in most cases) a growth of equity consistent with the variability of the 

latter. The strength and resilience of the issuer is to be evaluated versus the equity 

available and no longer on the future profitability. Issuers whose equity price 

discounts only a fraction (below 1) of the book are very frequent: the market is 

shifting from discounting the future (firms trading at a certain multiplier of the 

expected profit) to capitalizing the past (firms are worth the equity generated in the 

past and they stand against the burden of the debt with the strength of the balance 

sheet shaped in the past years). When the capital structure is composed mainly of 

debt, the equity evaluations are relevant to have an estimate of the maximum tolerable 

loss before the debt is at risk. The two main components of the capital structure, 

equity and debt are then to be fine tuned so that debt may improve the ROE by 

making leverage feasible and equity may provide the guarantee that such debt is 

sustainable (by providing an adequate buffer to loss). From this long premise and 

simple reasoning we may already derive the main conclusions of this paper:  

1. There is an optimal mix between equity and debt which challenges the 

irrelevance of the capital structure composition as maintained in some research 
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2. Such optimal structure  has the purpose to maximize the return on Equity: the 

results of such maximization are crucially determined by the cost of debt, in its 

turn affected by the information asimmetry 

3. The opportunity cost of such information asymmetry is in the extra leverage 

that could be implemented if the assets could be evaluated appropriately, thus 

resulting into an extra profitability. 

4. When such optimal capital structure is not met/ implemented, there may be no 

endogenous process that makes it converge towards the optimal points. 

Information asymmetry has always been the main academic factor causing 

failure in the market, meaning, among other things, that the market no longer 

allocates resources efficiently. Capital structures with a suboptimal 

combination produce a similar result. We will consider one specific example: 

the so called “Equityzation of debt”. 

5. The main conclusion and inception point for future research is the importance 

of information asymmetry and volatility on the value of a bank. The design of 

subordinated debt needs to address these 2 issues making them less relevant in 

the long term equilibrium that a financial institution should achieve. 

 

The assumptions on modelling the assets and liabilities of a Bank. 

 

Most of the literature has modelled the assets of a bank as a generic stochastic 

process. Such an assumptions, in the attempt to be as generic as possible, does not 

reflect a pragmatic (although maybe too narrow ) view the the quality of the Bank 

assets are driven primarily by the Credit Market. Banks buy Credit from their retail 

(borrower), sometime backed by a residential asset, sometimes by a commercial 

project, whose profitability should be enough to pay for Interests and compensate for 

the entrepreneurial risk. 

 

The bank will be assumed to run an aggregate portfolio, with no (or negligible) 

interest rate risk
2
, with a certain duration. Its assets will be very diversified, although 

ultimately driven by the credit conditions in place at the moment of composing such 

portfolio. The accounting treatment of such portfolio is aligned with the long term 

nature of the investment. Determining a mark to market would be unpractical and 

unfeasible. Yet the market, when estimating the probability of default, must produce 

an estimate of such portfolio or on the variation of its value. Being such portfolio the 

only guarantee of profitability and solvency of the bank, its value is crucial to 

understand the sustainability and solvency with respect of the liabilities. 

 

As mentioned until this point, the liabilities will be assumed composed of Deposits, 

producing an interest of Eonia, and bonds, producing an interest equal to the sum of 

Euribor 6m and a spread. Such spread is the CDS quoted by the market when the 

bond is issued. 

 

By CS01 we will refer to the value of 1 basis point for the remaining life of the asset 

(or liability). CS01 stands for Credit spread of 1 Basis point and it changes depending 

on the maturities under scrutiny. 

                                                 
2
 The efficiency of the Interest Rates Swap market makes this assumption quite realistic, since the 

duration risk can easily be removed from the balance sheet (or, viceversa, increased) by entering one or 

more interest rates swap. 
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In this oversimplification of the Bank balance sheet the assets will have a certain 

average maturity, for the sake of example, 10 years. The liabilities will have typically 

a much shorter duration, which is observable since the statistics and debt distribution, 

sorted by maturity and amounts,are well known. 

 

The value of the assets will be then assumed to evolve from one period to another as  

 

ݐܣ ൌ െͳݐܣ כ ሾͳ  ܣͲͳܵܥ כ ሺܵݐ݀ܽ݁ݎെͳ െ �ሻሿݐ݀ܽ݁ݎܵ

Similarly, for the liabilities 

 

ݐܤ ൌ െͳݐܤ כ ሾͳ  ܤͲͳܵܥ כ ሺݐܵܦܥെͳ െ ሻሿݐܵܦܥ
  

CS01(A) and CS01(B) are the Net present value of a change of 1 basis point, 

computed respectively for the maturity of the assets or the liabilities. Bonds are issued 

with a variety of maturities and analysts refer to a debt distribution. When dealing 

with a representative bond for the entire issuance we consider the average duration in 

the assumption that the issuance activity will contribute to roll the existing debt 

without changing dramatically the current debt distribution. 

 

By Spread(t) we denote the fair average asset swap level of the stock of credit 

purchased (originated) by a bank: it essentially the yield converted into Euribor + 

spread so that the evolution of the value of credit is not affected by a change in 

interest rates. 

 

These very simple equations are worth considering for analyzing the impact of strong 

change in the Credit conditions. A higher CS01 on the asset side (with respect to the 

liability side) corresponds to a profitability of the assets not as reactive to the increase 

in cost on the liability side. For this simple reason, among others, one can justify the 

drastic fall in profitability of the banks. The widening (increase) of CDS has made the 

cost of liabilities adapt more quickly to the current credit market than the asset side. 

CS01 can be read as a measure of reactivity and inversely related to the speed of 

turnover of the portfolio (be it a liability portfolio or an asset portfolio). 

 

Every year, in a steady state, the bank rolls a portion of assets and liabilities, namely 

1/CS01. Presumably CS01(B) < CS01(A), given that the legal maturity of the 

liabilities is typically shorter than the one of the assets. Hence the asset liability 

management entails that the amounts of bond issued at new market conditions is 

higher than the credit purchased at market conditions. In extreme cases of drop of 

confidence, the CS01(B) has fallen to a point where most banks have experienced an 

authentic funding crisis and the European central bank has supported the market with 

so called “full allotment tender”.  Traditionally and in stable markets banks have 

monetized a CS01(A) > CS01(B), since the conditions to roll 1/CS01(B) every year 

were extremely advantageous (due to the low level of CDS). The liability side of the 

bank is now more reactive to the variation of CDS since long dated issuance is no 

longer feasible and, on an aggregated basis, liabilities have a lower CS01. 

 

One significant implication for the capital structure of the bank is the following. A 

balance sheet reading overestimates the amount of equity (especially) during crisis 
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time (i.e. increasing CDS level scenarios) since the CDS levels can jump to levels 

higher than the spread over euribor representing the profitability of assets. A scenario 

where assets yield less than liabilities would not be detectable in a balance sheet. An 

asset whose balance sheet value is 100 versus a corresponding liability whose balance 

sheet value is 100, jointly seem to produce a difference of zero. This is true only if the 

interest on the asset is equal or higher than the interest on the liability (the bank also 

has operational, staff and many other costs). If instead the issuance levels make the 

yield of liabilities higher than the one of the assets, such issuance is destroying equity 

although no actual equity reduction is realized accounting wise. This example not 

only  testifies the difficulty in assessing the actual value of equity from reading a 

balance sheet, but it is a collateral effect of a deleverage in a scenario of increasing 

CDS. By definition of Deleverage, the amount of assets is reduced and therefore the 

high levels of CDS cannot be monetized by purchasing new assets. Simultaneously, 

liabilities have to be rolled and bonds are issued according to new levels of CDS. New 

issuance then destroys equity since the just issued liabilities are more expensive than 

the yield deriving from assets purchased in the past. Yet liabilities are issued and 

written at 100, historical assets are registered at 100 and equity is invariant in the 

balance sheet representation. This phenomenon is not only a theoretical example, but 

is currently ongoing in financial markets. When CDS of financial issuers are higher 

than corporate issuers (for a given rating) then corporates borrow money at cheaper 

rates than banks. Hence financial issuers need to worsen the quality of borrowers not 

to incur losses. Again, this is financially reducing equity, since by lowering the rating, 

default probability increases and future losses may be realized, thus affecting equity. 

 

We find that this very simple representation of assets and liabilities is quite powerful 

in showing the main challenges when managing assets liabilities during volatile credit 

times. It also well reflects that the profitability deriving from a mismatch of duration 

has implications in terms of average turnover periods, which is quite relevant when 

the credit market widens (CDS increase), strongly reducing profitability and 

viceversa. 

 

Until this point this paper shows intuitive and simple ways to interpret the 

consequences on the bank balance sheet structure of the CDS movements. It also 

shows the limits of a balance sheet representation of a bank, and the limits deriving 

from information asymmetry when assessing the value of assets and equity. 

 

We will avail ourselves of the same balance sheet representation when considering, in 

the next section, the Return on Equity maximization problem of the management.  

 

General Equilibrium: the management. 
 

Management simply maximizes the shareholders return: in the constraint of the 

functioning of the CDS market, representing the cost of debt issuance, management is 

left with the choice of debt issuance, short term liabilities, and the choice of leverage. 

They also have one variable to activate: the capital increase. This is a variable which 

is activated only quite rarely as it has strong consequences in terms of, among other 

things 

 

i. Likely change in the composition of the shareholders 

ii. Dilution effect for the past shareholders 
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The maximization of return for shareholders can be expressed as 

 

Max A* (Euribor + spread) – D*eonia –B*(Euribor + CDS) –C  

 

Where C is an aggregate of operational costs that, for the purpose of this paper, are 

not directly linked to the capital structure of the bank and therefore will be considered 

a constant for the purpose of the optimization (the change in capital structure will not 

determine a change in C). 

 

The maximization has to comply with the following constraints 

a) The increase in assets needs an identical increase in liabilities ( distributed 

among Debt, Deposits or, in extraordinary circumstances, Equity) 

b) An increase in assets causes a different ratio of P {-1 + (B+D)/A}, hence a 

change in CDS level. 

c) A, D and B reflect variables that derive from past years and therefore the 

actual choice in the maximization is in the variation of such variables with the 

constraints mentioned above. 

d) Regulatory constraints: these include the expansion of assets over certain 

limits and the financing of assets in terms of short term liabilities (according to 

our terminology Deposits). Such regulatory constraints should also include the 

ones deriving from moral suasion. Especially during crisis times, with CDS 

levels making debt issuance particularly costly, management has incentives in 

increasing the assets monetizing very high credit spread, by financing such 

positions with short term debt. This increases the mismatch in duration 

especially during volatile times, strongly relying on the capability to roll on 

short maturity liabilities. The new Basel 3 rules also limit such incentives, by 

the introduction of some liquidity ratios. This will be a binding constraint even 

in the maximization below, as we will write in more detail.  

 

We will rewrite the maximization by dividing every term in the sum by the level of 

equity. We might consider it a problem of maximization of Return on Tangible 

Equity, although S does reflect the value of equity given by the market and therefore 

it may differ from the tangible equity which is an accounting measure.  

 

By defining  

 

ߣ ൌ ܣ
ܵ Ǣ ݀ ൌ

ܦ
ܵ Ǣ ܾ ൌ

ܤ
ܵ �

and imposing that Ȝ-b-d = 1, we may rewrite the maximization as 

 

Max Ȝ * (Euribor + spread) – d*eonia – (Ȝ -1-d) *(Euribor + CDS) – c 

 

Which gives two first order conditions, which represent in essence the capital 

structure equilibrium of a bank : 

 

Eonia= euribor + CDS (Short term financing condition) 

 

And 
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Spread = CDS + (Ȝ -1 – d) * įCDS/įȜ (No equity destruction condition) 

 

We will derive below a closed formula for įCDS/įȜ (derivative of the CDS with 

respect to the leverage parameter). For the purpose of a first set of qualitative 

conclusions we anticipate that įCDS/įȜ is a positive number. 

 

Such first order conditions describe the optimal capital structure in a specific moment, 

whereas the actual capital structure evolves every day according to the market quotes. 

In this sense we rewrite the interaction management – market not only giving the 

market the role to quote the CDS pricing the riskiness of the capital structure selected 

by the management; but also by determining the evolution of the capital structure 

driven by the evolution of the asset side of the balance sheet. Intuition suggests that if 

the assets drop in value then equity should drop by an identical amount, whereas Debt 

and Bond Issuance should stay stable within the period. Hence all ratios Ȝ, b and d 

should increase in value.  

 

Hence, in the understanding that the asset side of a bank is mainly composed by credit 

granted to the economy, we avail ourselves of the framework described in the above 

section, by writing (replacing Spread(t), for ease of notation, with s(t)): 

 

ݐܣ ൌ െͳݐܣ כ ሾͳ  ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻሿݐݏ
 

As mentioned a drop in the value of the assets will cause a decrease in the value of 

equity by an identical amount (ceteris paribus), which allows to write that 

 

ݐܵ ൌ െͳݐܵ  െͳݐܣ כ ሾܵܥͲͳܣ כ ሺݐݏെͳ െ ሻሿݐݏ
 

ݐܵ ൌ െͳݐܵ כ ሾͳ  ݐሺߣ െ ͳሻ כ ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻሿݐݏ
 

If we assume that in the meanwhile the amount of bond issuance and deposit has not 

changed, then b(t) = B(t-1) / S(t), which gives  

ܾሺݐሻ ൌ െͳݐܤ
ܵሺݐ െ ͳሻ כ ሾͳ  െͳݐߣ כ ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻሿݐݏ

�

 

Hence 

ܾሺݐሻ ൌ െͳݐܾ
ͳ  െͳݐߣ כ ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻݐݏ

�

Similarly we obtain that  

ሻݐሺߣ ൌ െͳݐߣ כ ൣͳ  ܣͲͳܵܥ כ ሾݐݏെͳ െ ሿ൧ݐݏ
ͳ  െͳݐߣ כ ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻݐݏ

�

 

These formulas of evolution of the capital structure through time show the relevance 

of the change in credit market conditions on the bank’s capital structure. Most 

importantly they show that if management selects (and implements) an optimal capital 

structure at (t-1), then the market moves it away depending on the evolution of the 

credit market. 

 

We will analyze in detail and comment on the extraordinary explanatory power on the 

current crisis of such conditions. For the moment it is important to notice that if a 
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bank has reached a steady state, then it satisfies the first order conditions above; as a 

result of steady state the bank produces a profit (to be measured as a percentage of 

equity) which is also the speed of growth of the assets: hence the assets grow at the 

same speed of equity and the leverage stays unchanged (hence Ȝ, d and b are 

unchanged through time). 

 

It would be too cumbersome to complete formally such general equilibrium approach, 

since it would require to model two crucial inputs in the profit and loss statement of 

the banks: internal costs and and non performing loans charges. 

 

 

Few considerations on the results so far obtained 

 

a) The choice in Ȝ (leverage) ultimately depends on the sensitivity of 

CDS (įCDS/įȜ) which in its turn depends on the probability of default. 

Such probability of default depends, among other things, from the 

volatility of assets. Hence the first intuition of this paper (optimal 

capital structure depends, among other things, from volatility of the 

assets) is confirmed and we will revisit this statement below on many 

occasions. 

b) If a steady state is interrupted by a sudden shock on volatility the first 

order conditions will be immediately broken, since the probability of 

default will increase and the optimal leverage decrease. There are only 

2 tools to satisfy again the first order conditions: reduce the assets or 

increase the capital (right issuance). We will see that both are difficult 

to implement; especially the second will take place when the survival 

of the bank is to be achieved by a strong decrease in the CDS level 

 

Short term financing condition: 

 

If no conditions on short term financing were imposed by the regulator, the 

management would converge towards a financing of the bank towards the short term, 

certainly cheaper than the long term financing by bond issuance (the latter implying a 

cost of Euribor + CDS). Clearly liabilities with a short term maturity expose the bank 

to risks of withdrawal or to the scenario of impossibility to roll such liabilities; such 

event may not be accommodated by sale of assets to pay for what due upon 

withdrawals. Ultimately the risk is systemic: a financial institution not capable of 

managing its liabilities spreads a panic well documented in literature as “run to the 

counter”. Furthermore the weaker the bank, the higher the incentive to be inclined 

towards short term financing, the weaker the financial equilibrium thus reached. 

 

The financial crisis has witnessed a systemic attempt to finance with short term 

horizon: the unsecured deposit market was characterized by no offer of funds during 

the crisis. For this reason the European central bank had to intervene by introducing 

the full allotment tender (in the attempt to restore trust that the system would not 

collapse on a liquidity crunch). In that period the asset side of the central banks spiked 

to levels where (what in literature was deemed to be) the lender of last resort in 

practice was the only lender.  

Hence the short term financing condition is meant to be satisfied with the restrictions 

imposed by regulators. The latter are the so called liquidity ratios, imposed exactly 
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after the difficulties of the current crisis, in the attempt to reduce the systemic impact 

of banks that may select very short term maturities when managing debt. 

 

 

No equity destruction condition: 

 

In the simple frame of this maximization, management should limit the increase of the 

assets up to the point where the yield earned from such asset is paid as cost on the 

bond issuance. Before that point it is worth expanding the assets since the liabilities 

are cheaper and after that point equity is destroyed since such costs of financing will 

not be paid for by the assets. Hence in this latter case of excess of Assets the equity 

holder will see through time a cost of bond issuance higher than the yield of the 

assets; such difference will be deducted from the return on equity. This paper does not 

consider the political constraint that a bank has to accept to expand the credit simply 

to facilitate the transmission of an accommodative political economy aiming at a 

growth of GDP rather than Bank’s profit maximization. 

 

As a matter of fact the CDS rise during a crisis time would lead to a massive asset 

reduction or at least to no growth at all according to this condition. This indeed would 

have been the logical and economical outcome if the banks had not been persuaded 

not to exacerbate the financial crisis by selecting a reduction on their asset side. 

 

The topic of the equity distruction will be mentioned again in a section below, in the 

context of the difficulty of estimating key balance sheet variables when it comes to 

pinning down the actual amount of equity of a bank. We will mention various reasons 

why the latter amount is overestimated. 

 

Probability of default. 

 

So far we have treated P as a generic probability of default and we have dealt with the 

general equilibrium without specifying a parametrical assumption on P. 

 

We will once more adopt the asset value representation of  

 

ݐܣ ൌ െͳݐܣ כ ሾͳ  ܣͲͳܵܥ כ ሺݐݏെͳ െ ሻሿݐݏ

Adopting an infinitesimal approach, then the evolution of the asset may be rewritten 

as 

 

ݐܣ݀ ൌ ݐܣ כ ܣͲͳܵܥ כ ݀ሾܵݐ݀ܽ݁ݎሿ
 

We will assume that Spread (t) is normally distributed with mean equal to Spread(s) 

and variance ı*(t-s), for t>s. This leads to write 

  

ݐܣ ൌ Ͳܣ כ ���ሺെͲǤͷ כ ݐ כ ሺߪ כ ʹͲͳሻܵܥ  ߪ כ Ͳͳܵܥ כ �ሻݐݏ

Condition of default is  

 

ݐܣ ൏ ݐܤ  ݐܦ
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By defining ș = CS01(A) *ı and L= [B(t) + D(t)] / A(0) 

 

Ͳܣ כ ሺെݔ݁ ݐ ʹΤ כ ʹߠ  ߠ כ ሻݐݏ ൏ ݐܤ  ݐܦ �
 

ݐݏ ൏ ሻܮሺ݊ܮ Τߠ  ߠ כ ݐ ʹΤ
 

Hence, by imposing some parametrical assumptions, we have derived an expression 

(which will lead to a close formula) for the generic condition above of  

 

x< -1 + (B+D)/A 

 

Where x was the generic return of the Asset.  

 

The next assumption relates to L= [B(t) + D(t)] / A(0). If we assume that no particular 

changes will affect the sum of liabilities from time 0 to time t, hence B(t) +D(t) = 

B(0)+D(0) (i.e. we are simply assuming the Bond issuance is rolled on or converted 

into short term liabilities), then 

 

[B(t) + D(t)] / A(0) = [b(0) + d(0)] / Ȝ (0) 

 

Hence  

ݐݏ ൏ ͳ Τߠ כ ሺܾ݊ܮ  ݀
ߣ ሻ  ߠ כ ݐ ʹΤ �

 

Hence the probability of default is 

ܲ ൌ ߶ ൬ ͳ
ݐξߠ

൰ כ ݊ܮ ൬ܾ  ݀
ߣ ൰  ߠ

ʹ ξݐ൨�
 

Where ĭ(.) is the cumulative normal distribution of a Normal random variable with 

mean 0 and variance 1. When commenting the “No equity destruction condition”, we 

have claimed that įCDS/įȜ is a positive number. Indeed 

 

įCDS/įȜ= įCDS/įP * įP/įȜ = įf/įP * į ĭ /įȜ 

 

į ĭ /įȜ = p(.) * Ȝ/ (b+d) * į((Ȝ-1)/ Ȝ) / į Ȝ 

 

where every factor is positive (p(.) is the density function of the normal random 

variable with zero mean and unit variance). 

 

Both in the abstract of this article and in a section below we claim that volatility of the 

asset is crucial to explain the capital structure of a bank. Indeed by taking the 

derivative of the probability of default with respect to the volatility we obtain a 

positive number, which leads to the (logic) conclusion that the P (ș) is an increasing 

function. 
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Since (b+d)/ Ȝ is a ratio lower than 1 , then its logarithm is negative. Hence the 

probability of default is an increasing function in the argument ș. 

 

 

Hence the conditions describing the general equilibrium are 

 

1. No equity  destruction condition, 

2. Market condition for determining the level of CDS 

3. Parametrical assumptions of the Probability of default. 

 

Respectively: 

 

 

 

 

 

 

 



 

18 

 

  

Asymmetry of information: how much does it matter in the Debt space? 

A study on correlations 

 

So far we have analyzed under many viewpoints the difficulty to estimate the assets 

value of a bank and therefore the consequences on the capital structure of the choice 

from management. In this section we want to provide an immediate consequence (and 

further confirmation) of the relevance of the asymmetry of information in the 

functioning of capital markets. If the market had a diversified approach, collecting 

and embedding into prices the specific information of the bank under scrutiny, then 

we would expect that level of CDS of different banks would not be very correlated, in 

light of their differences.  

 

We find out instead that especially during crisis times the correlation spikes, almost 

signalling the difficulty of the market to estimate the value of the assets and to notice 

any difference across banks. If we run a linear regression analysis and we try to 

interpret the evolution of one CDS using as explaining variable the CDS of another 

bank, then the regressor does have explanatory power: we interpret the coefficients as 

adjustments for the different capital structure. 

We then deduce the magnitude of the so called systemic risk. Banks CDS behave very 

similarly especially during volatile times: the market cannot tell the difference 

between one institution and another. This particular behaviour of prices generates a 

moral hazard mechanism that I will define “Global Consolidation”. We will only give 

hints to this particular form of moral hazard and leave a more in depth analysis for 

future research. 

 

In a more analytical framework the reasoning above translates into proving that we 

may deduce a probability of default from liquid indices quoted in the market: i.e. the 

level of such indices has a strong explanatory power on the probabilities of default 

derived from the CDS market. Therefore, according to the theoretical model above  

 

CDS�=�f(P,�Yield,�Rec)�– Swap(T)
 

 (the market approach) 

 

According to the parametrical assumptions introduced, then we have derived that such 

probability is to be determined  as  

ܲ ൌ ߶ ൬ ͳ
ݐξߠ

൰ כ ݊ܮ ൬ܾ  ݀
ߣ ൰  ߠ

ʹ ξݐ൨�
(

the balance sheet approach) 

 

The expression for the probability of default has inputs which are bank specific, in 

terms of its capital structure, (b, d and Ȝ), and the volatility of its assets, ș. If we show 

that such inputs can be replaced with market data, thus replacing such bank specific 

parameters, then we may conclude that the market cannot evaluate the specific 

balance sheet parameters with accuracy: it estimates them by considering liquid 

indices that approximate the evolution and the quality of the bank’s balance sheet. 
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In particular we will consider the indices published by Markit iBoxx Data Services, 

and judge the explanatory power that such indices may have on the argument  

൬ ͳ
ݐξߠ

൰ כ ݊ܮ ൬ܾ  ݀
ߣ ൰  ߠ

ʹ ξݐ�
 

If the probabilities obtained through the market approach can be explained in terms of  

߶ሾ݅ߙ  ߚ כ ሻݐሺݔ݁݀݊ܫ  ߛ ݔ݁݀݊ܫߪ ሿ
 

then we may conclude that the market is acting on a strong information asymmetry 

with respect to the management and that, for the purpose of estimating the evolution 

of the assets of the bank  it adopts as proxies some publicly available liquid indices 

(by Vol(Index) we denote the standard deviation of the variable Index) 

 

The asymmetry in information will be confirmed if, for different banks, we may 

approximate the CDS implied probabilities through the same liquid index.  

 

From Information asymmetry typically we should expect an outcome where the 

market, acting in an uncertain environment, makes a very prudential and conservative 

evaluation of the assets. We will show that empirically the probability implicit in the 

CDS market may be obtained from the evolution of the Iboxx Index BBB 7-10, 

through the formula in [**], where the parameters Į, ȕ and Ȗ are bank specific. 

 

The reader may argue that a liquid index with a BBB rating is quite punitive when 

approximating the value of the assets: nevertheless we obtain R squared measures that 

do suggest the statistical significance of the Iboxx BBB index (and its volatility) in 

explaining the probabilities obtained from the market quotes of the CDS. 

 

The phenomenon of lack of transparent information and the significance of the liquid 

indices in explaining the market quotes of CDS is not a sporadic phenomenon realized 

only for few banks. It is common to all banks in the sample (Italian, French and 

British): for all of them (restricting the sample to banks whose CDS is actively 

traded), we find that the probabilities implicit in the CDS can be computed from the 

value of the Index Iboxx, by means of ĭ (Į + ȕ*Index +Ȗ*Vol(Index)). 

 

A first comment on such results is that the capital structure and the leverage of a bank 

depend daily upon the evolution of the credit market: Lack of bank specific 

information is such that the market estimates the evolution of the assets by adopting 

certain proxies which may reveal very poor estimators of the banking book value.  

 

It is also interesting to analyze the coefficients that in the formula  

ĭ (Į + ȕ*Index +Ȗ*Vol(Index)) approximate  the probabilities expressed by the CDS 

market. High amounts of the coefficients mean a high sensitivity of the Bank to the 

evolution of the credit market.  

 

A high Beta means that the leverage adopted is quite high and that movements in the 

credit market are not absorbed by the equity buffer of the bank.  

 

Even more important is the magnitude of gamma, which will be crucial in analyzing 

how close the bank is from the phase of Debt Equityzation described below.  
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In this empirical section, we are implicitly proposing a new scheme to evaluate banks. 

Whereas analysts communicate to the market balance sheet ratios, we are here 

proposing a reading by means of coefficients that link the liabilities to the evolution of 

the credit market. The higher such coefficients, the more the bank transmits inputs 

from the credit market to its liabilities. More importantly balance sheet ratios are 

static whereas the coefficients estimated here have a signalling power on how much 

the equity of the bank will react when markets turn particularly volatile.  

 

We will clarify below why the most important coefficient is gamma: intuitively, the 

more a bank is sensitive to the volatility of liquid indices, the more its equity is 

deemed depleted to provide a buffer against shocks on the credit market. Given the 

relevance of the so called SIFI (systematically important financial institutions), a 

strong dependence to the volatility makes the bank a vehicle of transmission of such 

volatility to the whole economy. Hence if regulators need to evaluate which banks 

require a higher capital, then the dependence of the default probabilities to the 

increase in volatility of liquid indices should matter and should provide a more 

accurate guidance than balance sheet ratios. 

 

Before analyzing such values, it is important to notice that this data reflects the quotes 

of a market which (at least for the Italian banks) has witnessed a strong and aggregate 

deleverage by rights issuance (during the current year Intesa, Monte and Banco and in 

2009 Unicredito have increased their capital). In spite of this change in capital 

structure, which is clearly not reflected in the values of the Iboxx indices, the 

relationship between Iboxx and capital structure of each bank is quite strong. The 

relationship is more accurate when we exclude the data of 2011. 

 

Description of the Data 

 

In order to assess the validity of the model we have used a sample of daily data, from 

April 2006 until May 2011. The choice of this sample relates to investigating the 

market behaviour during the current financial crisis.  

 

For each issuer the database contains the daily closing value of the CDS Senior with 

maturity 5 years. We also have determined with daily frequency the yield of the 

German and UK government bonds with hypothetical maturity 5 years (by linear 

combination of bonds maturing around the 5y horizon); we also dispose of the swap 

rate for maturity 5 years in Euro and Sterling. All this data is obtained from 

Bloomberg. The series of IBoxx indices BBB 7-10 is instead provided by access to 

the Markit Database. 

 

Empirical Evidence 

 

We will briefly summarize the empirical results obtained from a sample of banks; The 

empirical section will continue also throughout other sections of the paper; the 

composition of the Iboxx Indices at particular dates is described in the appendix. 

 

We estimate Į, ȕ and Ȗ that minimize the sum of square differences between the 

inverse of the probability implicit in the CDS daily level and the linear expression  

Į + ȕ*Index +Ȗ*Vol(Index). 
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The inverse probability is determined by considering a cumulative normal distribution 

with mean zero and variance equal to 1. 

 

The sample of data is chosen to avoid market events when the capital structure of the 

banking system undergoes a major change. For example, in United Kingdom there 

was a subscription of a relevant equity stake by the public sector in 2008. That is why 

the sample is cut to avoid data where the capital structure of an entire banking system 

was exogenously altered by public intervention. 

 

Although we will explore such data in depth we immediately emphasize the 

importance of the multiplier gamma, which hints towards the issuers whose capital 

structure is weakest. If our theory is robust enough then we would expect a drop in 

gamma after the capital increase (or simply by extending the sample including the 

data both prior and after the capital increase).  

 

A high gamma also signals the need of a recapitalization. The higher the R squared of 

the regression, the more robust the reasoning can be applied to the specific issuer.  

 

We like to emphasize that the in all regressions the value of the R squared is 

particularly high for all issuers when the data is analyzed prior to the recapitalization 

event. After the value of gamma should theoretically be close to zero if the capital 

injection was welcomed as appropriate from the CDS market. 

 

The table below is the picture of a sample of Banks just before entering a phase of 

recapitalization. The sample of Italian banks is therefore analyzed excluding 2011. 

The UK sample is then interrupted on the 13
th

 of October 2008
3
. The French banks 

are analyzed instead without truncating the sample, since the French banking system 

has not experience yet a global recapitalization.  

 

 

 

                                                 
3
 Monday October 13 (from the BBC web site): 

“The government is to pump billions of pounds of taxpayers money into three UK banks in one of the 

UK's biggest nationalisations. Royal Bank of Scotland (RBS), Lloyds TSB and HBOS will have a total 

of £37bn injected into them”.  
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The table above groups some of the major financial institutions with a strong 

commercial banking division before the wave of new capital injection, no matter if 

public or private (the latter through access to the equity market). Very high R squared 

do confirm the explanatory power of the Iboxx index on the probability of default 

implicit in the CDS market data. 

 

If the theory and the empirical evidence here presented are consistent with the market 

reaction, a global capital structure change should cause a variation in both Beta and 

Gamma. We will analyze such reduction of coefficients after exploring in further 

depth the importance of gamma. 

 

We also see that the market does unify the banks of one nation, since the coefficients 

are quite similar within the same region. We also conclude that this coefficients are a 

powerful measure of the systemic risk: it is easy to quantify the urgency to 

recapitalize the banking system. Such a measure of urgency is strongly understated by 

the standard ratios. This is particularly evident in the case of the United Kingdom. 

The coefficients in the regression are very high and significantly higher than the ones 

estimated for other banks (belonging to different regions). We would therefore deduce 

that a public intervention was strongly required; unfortunately ordinary balance sheet 

ratios would hardly suggest any particular need to rush for a recapitalization. In fact 

according to the the Tier 1 ratios and to the return on tangible Equity (estimated by 

the analyst community) a superficial reader would deduce a healthy UK banking 

system. 

 

This is summarized in the table below: 

 

 

 

Beta and Gamma may be interpreted under different viewpoints: 

 

i. An analyst and a regulator should prefer a reading as sensitivity of the capital 

structure to credit risk. Beta signals how much leverage is not protected by the 

equity buffer and is reflected into a worsening of default probabilities. Gamma 

instead speaks a language of shocks: the impact of volatility on the 

probabilities of default. Empirical analysis shows that once beta reaches a 

certain value, then gamma kicks in and makes the volatility a progressively 

more explanatory variable. 

ii. From a trading prospective we may read the gamma also as the speed of 

acceleration of the leverage in a negative credit market environment. It may be 

compared to the gamma of an option (with inverted sign). This recalls the 

analogy of the bond holder being short a call (versus the equity holder being 
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long a call) on the value of the assets. The more the call approaches the “ At 

the money” area , but still below 50% probability, the more the gamma 

increases and a shock on volatility is more relevant. 

 

It is evident from the numbers above that United Kingdom was under a systemic risk 

(in October 2008) that resulted in a nationalization plan of the banking system (or part 

of it). The peculiarity of such intervention is that the support was injected directly by 

an entity rated AAA (the public sector), with the visible incentive of preserving the 

orderly functioning of the economy. Such a move was a signal to markets that 

anything necessary would have been enacted to preserve the stability of the banking 

system: it is to be expected then that the bailed out banks will lose after the 

nationalization date the dependence from the global market conditions, being 

effectively implicitly guaranteed by a AAA entity. Indeed, in line with expectations, 

R squared for such entities drop to zero. 

 

The economy thus decreased the systemic risk, which shows on the coefficients of the 

banks who, although not bailed out, did have a benefit from the public sector 

intervention. We will consider the coefficients before and after the public sector 

intervention. For HSBC and Standard Chartered (where the R squared decreases, after 

October 2008 but still denoting meaningful relationships) the data provides these 

estimates of beta and gamma: 

 
Issuer Alpha Beta Gamma R�square Sample Standard�Error�Beta Standard�Error�Gamma
HSBC Ͳ2.25352 29.1425 13.1887 83.197% Before�October�2008 0.731053 3.05802
HSBC Ͳ1.792 7.43226 Ͳ1.58658 60.493% After�October�2008 0.245159 0.790592

Standard�Chartered Ͳ2.224 28.45 25.22 84.440% Before�October�2008 0.727536 3.07929
Standard�Chartered Ͳ1.447343 14.8647 0.3145 80.194% After�October�2008 0.311933 1.0072

 

 

 

 

Global Consolidation 

 

Global consolidation can be seen as one consequence of the correlation just explained 

above. As a matter of facts banks cannot be considered autonomous firms: it is 

impossible to isolate one default since they involve a systemic risk dealing with 

public deposit and potentially hampering global trust. Hence an analyst willing to 

assess the soundness of a bank should not look at its balance sheet but compose a 

global consolidation of all banks that present a high level of correlation. This is why 

the banks of one country should all be consolidated (improperly) to assess the average 

leverage and the average amount of equity. A consequence of such global 

consolidation is that from the point of view of an investor, he may be more subject to 

adverse Mark to Market movements, but in selecting the riskier debt (higher CDS) the 

actual default of one bank will be very likely to trigger a default for all banks in the 

system. In order to avoid this domino effect the intervention of the regulators in their 

moral suasion of merging good banks with lower quality banks will be one of the tool 

to isolate the danger represented by weaker banks. If the central bank is the lender of 

last resort, the public sector will become the equity buyer of last resort, thus 

guaranteeing a transitory solution to a capital structure when the latter is off its 

optimal point. This further role of the public sector suggests that in this improper 

global consolidation not only all banks should be consolidated, but also the public 

debt should be included. Equity, financial debt and public debt should represent a 
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unique side of a balance sheet because, although legally different, the mechanisms of 

transmission simply transfer the burden from one to the other. Further development of 

this reasoning goes well beyond the scope of this paper, but this section simply offers 

a reason why correlation across financial institution and public sector is increasingly 

more important. It also explains why financial crisis and public debt crisis are two 

faces of the same coin. It should not be a surprise at this stage that empirically , 

especially in times of stress, financial CDS of different issuers can be explained with 

a linear relation with a good level of approximation, even when the analysis is made 

on daily data. This theoretical framework and the empirical section above offer a valid 

explanation of such phenomenon.
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The path off the first order conditions: endogenous capital structure and 

Equityzation of debt. 

 

General equilibrium models typically explain an equilibrium where a system 

converges with subsequent adjustments. When Moral hazard and information 

asymmetry are introduced in the system, then the convergence to a general 

equilibrium is no longer guaranteed. In the financial system described so far banks 

have an incentive to tap into the short term financing (D in our notation) in order to 

use a higher leverage without paying for the bond issuance (Euribor + CDS), thus 

making the remaining economy bear the risk of a more likely default. Lack of 

transparency gives incentive to evaluate the banking book, from an accounting 

viewpoint, to higher levels with respect to the market estimate. This is confirmed by 

the empirical evidence that the market frequently estimates the equity of a bank less 

than its “Tangible equity”, i.e. the accounting value obtained deducting from the 

accounting measure of equity the intangible assets. 

 

With asymmetry of information and moral hazard playing such a key role, we should 

not expect the system’s capability to converge towards the equilibrium described by 

first order conditions. The purpose of this section is to comment on what happens 

when the system is shocked from a steady state by a financial crisis. 

 

In spite of its simplicity the model is robust enough to have a good explanatory power 

of the main consequences when a steady state is shocked. 

 

A rise in Credit spreads (in our notation s(t))  is immediately observed by the market 

by means of liquid indices; hence a drop in the estimated value A immediately takes 

place. By adopting the same   logical steps described above, CDS increases, volatility 

increases, profitability and equity drop. At this stage, the amount of leverage is 

excessive and the first order conditions suggest a reduction in leverage. Reducing 

leverage may mean 

 

i. Asset disposal 

ii. Rights issuance 

 

Instead banks, when positioned in a point not satisfying the “No equity destruction 

condition” have an incentive in not adjusting their capital structure towards the 

optimal point by adopting the optimal leverage reduction. In particular 

 

i. Asset disposal: during CDS widening times, the price of Credit (meant as asset 

class) tends to drop (due to high correlation across all issuers). As a result, if 

banks sold some of their portfolio when required so by the first order 

conditions, they would crystallize a loss given the accounting treatment of the 

banking book (assets are not marked to market when held in the 

Loan&receivable book). Although the rationale is only driven by a mere 

accounting approach, banks tend to sell only if the mark to market of certain 

assets is higher than the balance sheet price. This clearly holds when banks are 

called to optimal adjustments and not when banks have to sell for liquidity 

reasons (banks not in a forced selling status). It is also not a coincidence that 

during the actual financial crisis some banks have sold  their “non core” 
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assets: certainly a way to reduce their leverage without affecting their core 

activity. 

 

ii. Rights issuance: in a nutshell, if an asset disposal forces the bank to crystallize 

a loss, then a capital increase forces the shareholder to crystallize a loss. 

Analysts refer to “shareholders dilution” and actually they mean something 

more. Price/Book lower than 1 means that the market does not believe the 

accounting value and determines the equity value of the bank by an 

autonomous estimate of the assets. For the point above, it is immediate to see 

why the value of the assets estimated by the market should be inferior to the 

book value. Chances are that the estimate of the assets is very cautious due to 

lack of transparency. In a way the market marks down the value of the banks 

in the generic widening of credit, without the possibility to have an “ad hoc” 

assessment. The haircut of equity with respect to its “Tangible value” 

sometimes is substantial (price to book ratio well below 100%). In that case it 

is evident that a right issuance means, for existing shareholders to give up a 

substantial possibility of recovery in the asset value. The new shareholder 

buys the bank at cheap levels in the sense that participates to the upside when 

the market has expressed quite punitive estimates of the assets during crisis 

times. Such upside is subtracted (partially) to the old shareholders who clearly 

influence management to make sure that the optimal deleverage may not 

happen by means of right issuance. Not to mention incentives in opposing a 

rights issuance when such a move may mean change in the control of the 

bank. 

 

The reasoning above well justifies that a deleverage may not happen although 

optimal. It is not rare then that banks may drift away from first order conditions rather 

than converge towards them. Suboptimal equilibria are then very common thus 

entailing increasing CDS levels. In this paper, although informally, I will even state 

that banks, once off from the first order conditions and when unable to reinstate a 

deleverage program, have strong incentives in moving even further away from an 

optimal capital structure equilibrium. With a rise in CDS level, their profitability 

jeopardizes the growth of equity and return on equity decreases. Their typical reaction 

is then to increase (rather than decrease) the leverage by purchasing only assets ECB 

deliverable for the purpose of financing (thus increasing D and not B). This generates 

the phenomenon analysts refer to as “Carry trades”, to boost profitability which 

otherwise would be quite poor. The most common ECB deliverable assets are 

government bonds and a testimony may be retrieved by analyzing the ratios between 

government bonds and equity prior and after the crisis. 

 

CDS levels on such a drift away from first order conditions rise so much that the 

profitability of the bank would be negative if the entire bond issuance had to be rolled 

at the new levels expressed by the market in such suboptimal equilibrium. Hence 

banks react by segregating certain assets and by ring fencing them to guarantee only 

new bond issuance. In other words, in order to cheapen the cost of the new issuance, 

necessary to finance the assets when some of the liabilities expire, banks subtract the 

generic guarantee (represented by the asset side of the balance sheet) to the old bond 

holders, who face a dramatic decrease of recovery value should the bank run into 

default by the time the old bonds expire. Such guarantee is the new specific collateral 
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(ad hoc assets) on which the new issuance has priority of call in case of default. This 

is the explanation of what the market calls “Covered Bonds”, certainly the most 

frequent format of bond issuance during recent crises times.  

 

So far the capital structure is assumed as if decided by the management in a 

maximization on Return of equity problem. We have distinguished so far between 

equity (S), Bond Issuance (B) and short terms maturities (D). With these 3 categories 

we have decomposed the whole liability side of the bank and have determined the 

optimal capital structure as satisfying certain first order conditions. I would like to 

claim that these categories are very rigid and that they are quite realistic only if the 

bank equilibrium is in a proximity of the first order conditions. When the bank drifts 

away from first order conditions equilibrium instead the interpretation of the capital 

structure should not be seen as static but quite dynamic. The writer is strongly 

inclined to believe that capital structure(when away from the equilibrium) is 

endogenous rather than decided by management. What the industry calls debt or 

equity is only a legal framework. In these crises times equity may become debt, in the 

sense that the actual enterprise risk is subscribed by bond holders (consciously or 

unconsciously). I will refer to this theory or particular state of the capital structure as 

“Equityzation of Debt”, surely the most important intuition I mean to convey by 

writing this paper. 

 

Equityzation of debt is the state of a bank running almost on zero profitability, with a 

rising level of CDS, a depressed price to book ratio and, more importantly a yield on 

Bond issuance superior to the return on tangible equity: in other words bond holders 

earn more from their holding than equity holders (carry wise, without considering the 

loss from the drop in equity prices). We are quite far away from an optimal capital 

structure and eventually the capital structure has evolved to a point where the actual 

risk of the bank is all absorbed by the bond holders who, for this reason, earn a yield 

higher than equity holders. The equity is not yet zero and the actual upside in equity is 

a rapid increase in the assets of the bank (benign general conditions in credit). The 

buffer offered by the (actual, i.e. not determined through accounting records) equity is 

so low that an event of default would see a severe haircut (low recovery value) on the 

bonds. In practice Equityzation of debt is evident especially when even covered bonds 

offer a higher yield than equity. Being the return on equity so low, dividends may not 

be distributed (or they will be negligible anyway). A further spike in volatility and 

CDS levels would cause the bank to reduce its equity: at that stage the management, 

even when satisfying the minimum capitalization criteria cannot ignore the message 

from the market and must announce a rights issuance. If it did not proceed this way, 

the bank would, upon a further shock, enter the negative profitability territory and 

gradually destroy its equity, making it fully Bond financed and capitalized. 

 

Equityzation of debt is the last step of distance from the optimal capital structure. 

When it happens and the bank still operates a sustainable core activity it usually 

triggers the announcement of a rights issuance, since such capital structure would not 

be sustanaible for long. 

 

If instead the core activity of the bank has turned quite poor, then the lack of appetite 

in subscribing further equity makes it impossible to announce a rights issuance. Hence 

the debate turns on the debt and on the necessity to impose a haircut of the latter in 

order to impose an orderly default. The debate on the debt of troubled banks (Ireland 
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could be an example) can be considered in this fashion: in the acknowledgment that 

the debt was the actual equity, then a haircut or (with similar effect) a tender on the 

subordinated debt well below its nominal value is nothing more than a debt reduction 

as if we were dealing with equity.  

 

A formal framework describing the phase of Equityzation of Debt 

 

Driven by the intuition described above, the phase of Debt Equityzation is a departure 

from the first order conditions: the leverage perceived (or estimated, in light of the 

information asymmetry) by the market is so high that the ratio (b+d)/ Ȝ is very close 

to 1. By analyzing the market conditions and disregarding the “no equity destruction 

condition” (we are assuming that we are off the optimal leverage point), then in the 

phase of Debt Equityzation the following conditions hold: 

 

 
 

 
 

The second equation may be rewritten, for a large value of Ȝ (Ȝ = b+d+1), as  

 

where İ is a arbitrarily small.  

 

Although the result just obtained heavily depends upon a parametrical assumption and 

is clearly an extreme example, it conveys a crucial intuition: poorly capitalized banks 

have a cost of bond issuance driven mainly by the volatility of assets. The latter 

cannot be estimated by the market if not by estimate from liquid indices adopted as 

proxies. More importantly, when probabilities of default reflect a distress status (over 

50%, since the capital structure offer no longer any protection), the only relevant 

input is volatility. 

 

Such formula also explains why a short positions on poorly capitalized banks are a 

recurrent trade to gain in market environment of rising systemic volatility. By short 

position on poorly capitalized banks we mean a position where a market player buys 

protection on a default of a poorly capitalized bank. Ceteris paribus a raise in 

volatility will make the CDS increase its market level and therefore that will translate 

into a Mark to Market profit for the protection buyer. Such market behaviour 

exacerbates the problem up to the point that some governments have introduced 

restrictions on short positions. 

 

Being the target of protection buyers and with limited supply of protection in the 

market, the levels of CDS for the banks in the phase of Debt Equityzation is subject to 

a sharp rise. The bank then can no longer issue Debt at a sustainable cost and one of 

the solutions left to management is a leverage reduction by approving a capital 

increase. 

 

Clearly we are describing a limit scenario, since probability of defaults determined as 

ĭ (ș /2) are probabilities over 50%, hence signalling a strong distress on the market. 
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This limit case though explains why it is important to distinguish between issuers 

whose probability of default finds an explanatory power in terms of volatility of liquid 

indices and other issuers where volatility does not play a significant role. We will then 

conclude that the first have a weaker capital structure with respect to the latter and 

have a smaller distance from the point of Debt Equityzation. Whereas analysts and 

regulators  focus on balance sheet ratios, statistical evidence gives importance to how 

a bank is acting as transmission mechanism for volatility and leverage (respectively 

gamma and beta in the analysis above. 

 

We derive that poorly capitalized banks have a capital structure (or, more simply a 

cost of Bond issuance) extremely sensitive to volatility and therefore an optimal move 

from management should be to hedge such short volatility position. Such hedging 

may take place by issuance of subordinated debt whose performance is linked to the 

volatility of the main indices of credit and/ or equity. The idea is further discussed in a 

section below. 

 

Although not modelled in this paper it is evident that the systemic interdependence of 

banks operating within the same environment (or economy) generates a correlation in 

the CDS movements driven, in volatile markets, mainly by the weakest banks, who 

prove to be the most reactive to worsening credit conditions and volatile markets. 

 

It is hard to derive formally such intuition from the framework adopted, but at this 

stage we simply convey the intuition that Debt Equityzation is not a phase concerning 

only the bank with excessive leverage, but is a concern for the whole economy, since 

the correlation across institutions generates worsening credit conditions globally.  

 

In a way, the capitalization wave that we are witnessing reflects the attempt to move 

the economy farther away from a point of Debt Equityzation. Basel 3 has taken the 

strategic choice to see banks recapitalized mainly through equity issuance. In this 

particular moment of the market such issuance has proved to be very difficult and 

value destroying, in some cases, for the existing shareholders. As mentioned above, it 

may be worth considering the design of subordinated debt whose payments/ 

redemptions are linked to the volatility realized in the market. 

 

Debt equityzation has a strong explanatory power on the evolution we are witnessing 

in these days on many CDS levels. The relevance of detecting when an issuer is 

approaching a phase of Debt Equityzation is in acknowledging that such bank 

operates as transmission vehicles of volatility through the economy. The market 

deems that the balance sheet simply does not have enough equity for the amount of 

debt issued and given the estimate of the value of the assets. 

 

From a mere statistical point of view, detecting if a bank is in a phase of Debt 

Equityzation requires that the market does quote CDS having as underlying that 

particular Issuer. If this is a case, then during a phase of Debt Equityzation, the 

volatility of the main liquid indices has a strong explanatory power on the 

probabilities of default implied by the CDS. 

 

It is important to emphasize that this paper is not pointing at any bank by stating that 

they are running on a poor capital base, nor they are experiencing a phase of Debt 

Equityzation. We are simply looking at certain distressed moments of the financial 
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markets when banks may be closest in their history to the phase of Debt Equityzation. 

This concept is also translated by numbers which prove consistent with the intuitions 

and are validated by high levels of R squared. 

 

Let us then consider the  period just before the capital increase the closest point to the 

Debt Equityzation; then the sample including all data points should show lower 

estimated parameters if compared to the ones estimated only prior to the capital 

increase. This is the case for the Italian banks (considering the entire sample and 

afterwards dropping all observations in the year 2011). Once we consider the entire 

sample, then we notice a reduction in the gamma coefficients. Such reduction 

although numerically minute, is quite relevant, since the portion of sample including 

data after the capital increase is less than 10% of the entire sample. Hence the 

reduction of the gamma once the empirical analysis is extended to all data is quite 

meaningful. 

 

Issuer Alpha Beta Gamma R�square Start� End Observations
Intesa�SanPaolo Ͳ2.20338 20.6275 8.24567 70.953% 11ͲAprͲ06 31ͲDecͲ10 1234
Intesa�SanPaolo Ͳ2.1953 21.1804 7.55011 68.378% 11ͲAprͲ06 06ͲMayͲ11 1324
Monte�dei�Paschi Ͳ2.154 20.5508 9.25115 61.864% 11ͲAprͲ06 31ͲDecͲ10 1234
Monte�dei�Paschi Ͳ2.14506 21.3665 8.95066 58.732% 11ͲAprͲ06 06ͲMayͲ11 1324
Banco�Popolare Ͳ2.11269 36.679 6.74594 74.469% 11ͲAprͲ06 31ͲDecͲ10 1234
Banco�Popolare Ͳ2.10035 24.18 6.07702 70.853% 11ͲAprͲ06 06ͲMayͲ11 1324

Unicredit Ͳ2.17056 22.22 4.6476 78.28% 11ͲAprͲ06 31ͲDecͲ10 1234
Unicredit Ͳ2.16226 22.1254 2.90543 77.12% 11ͲAprͲ06 06ͲMayͲ11 1324

 

 

This data is to be paired with the data presented above when describing the UK 

economy and the capital injection of 2008. In that case the sample has sufficient 

observations after and prior to the recapitalization event, hence we compare the 

parameters across different samples rather than estimating them on the entire set of 

data. 

 

It is worth noting that gamma decreases even for the bank that has not (yet) 

communicated any capital increase: Unicredit. A further confirmation that a capital 

increase is an event for the economy and not only for the single bank.  

 

The coefficients derived through this empirical section catch this peculiar aspect 

which, instead, ordinary balance sheet ratios cannot explain.
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Running on zero equity and actual default: when asymmetry of 

information makes these events different. The relevance of Goodwill 

 

In most academic literature the event of default is described as the value of Assets 

dropping below the value of the liabilities. The relevance of asymmetry in 

information is such that it is impossible to observe such an event, therefore the default 

itself is driven by an estimate of the market. Defaulting entities are no longer given 

trust from the market and there is no price to roll their liabilities. If no other 

mechanism may kick in to redeem the debt due, then the financial institution defaults 

primarily for a stress on liquidity conditions. Hence if a financial institution is robust 

enough not to be dependent from the institutional market, then there is a logical 

possibility that it may preserve an ongoing concern although running on zero (or 

negative) equity. 

 

Hence there is a logical possibility whereby published ratios of a bank may be 

compliant with the minima imposed by regulators, the actual value of equity close to 

zero, the institutional market unavailable to roll any of the liabilities, yet the bank 

would be preserving the amounts of liabilities by tapping into the local retail market. 

When such event takes place CDS levels are very high and the assumption of this 

paper where the liabilities have to offer a yield of Euribor + CDS is no longer valid. 

 

Clearly this is an extreme and provocative example, but explains why most of the 

issuers have turned primarily to their local clients to roll their liabilities rather than 

facing the much higher costs imposed by the institutional market. 

 

If we consider that most of the issuers do not have a traded CDS and that the smallest 

banks roll their liabilities only in the retail market, the provocation of running on zero 

equity may be a widespread fact with no possibility from an ordinary investor to be 

detected. 

 

Only regulators have the power to inspect the consistencies of the asset side of a 

balance sheet and deem if it is solid enough to make the institution solvent given the 

outstanding liabilities. 

 

These few considerations lead to reconsider the value of immaterial assets like 

goodwill. Any analyst would subtract the goodwill since it cannot be monetized in the 

event of liquidation; its amount merely derives, in most cases, from accounting 

considerations from the past acquisitions of the bank. 

 

Goodwill does then have a value and is the one we would derive if we applied the cost 

of Euribor + CDS to the whole bond issuance versus the actual cost of such liabilities. 

The difference of the 2 amounts is the annual contribution of Goodwill to the results 

of the year. By forecasting the cost of Euribor + CDS on the entire bond issuance, we 

could be concluding that the bank would run on constant loss and we would then 

conclude that the bank is therefore running on zero equity. This is the power of 

information asymmetry, which is the main inspiring theme of this paper. What we 

deem a solvent institution may be instead running on zero equity. When CDS are 

quoted, an institutional market will professionally run an estimate on the value of the 

assets, and high level of CDS will signal that such estimate is quite punitive with 
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respect to the published accounting values. It is a strong signal for management to 

intervene in restoring a higher level of transparency, changing leverage, increasing 

capital. 

 

Design of the new generation Subordinated Debt and comparison across 

ratios 

 

In this paper we have adopted the simplifying approach of assuming the liability side 

of a balance sheet composed only of 3 main building blocks: deposits, Bonds and 

equity. Such a design of the capital structure is quite consistent with the target of the 

new rules designed by regulators. Banks will be mainly equity measured when it 

comes to measuring their robustness for regulatory purposes and the role of 

subordinated debt will be downplayed if compared to the past. Yet, such criteria and 

ratios base themselves on a pure accounting approach and by a measure of risk known 

as Risk Weighted Assets. On the other hand market seems to measure the strength of 

a bank by its resilience to credit market fluctuations. In this paper we have 

summarized such a resilience by means of 2 parameters, where the starting point was 

market data rather than balance sheet data. We have also concluded that such 

parameters do change when significant events like capital increases take place. This 

market approach, more importantly, proves consistent even when built on daily data. 

 

Although a capital increase is the best tool aiming at a deleverage of a bank, market 

appetite is a strong constraint making such tool very expensive. That is why we 

believe that the role of subordinated debt, although of poor relevance from a mere 

regulatory viewpoint, may be engineered to reduce the dependence of the capital 

structure from the volatility of the credit market. 

 

In particular, some subordinated debt may be issued with a clause that automatically 

reschedules the maturity if the level of volatility rises above a certain threshold. This 

particular category of Debt would provide an automatic rollover of liabilities, thus 

preventing that a lack of trust due to volatile conditions may jeopardize the roll of 

liabilities when most needed. This would generate implicitly a demand for options on 

credit spreads and the price for such volatility could transfer the risk of shocks on 

credit on other market players less systemically relevant. In this particular stage, 

credit market shocks are absorbed by the Equity of the banks or to the next market 

player mostly correlated with banks (we have maintained above that such market 

player in most cases is the government), depending on the size of equity available. 

 

This automatic transmission also generates the particular form of Moral Hazard 

named in this paper “Global Consolidation”. Such a design of subordinated debt may 

weaken this transmission and generate a liquid market for volatility on the credit 

market. The market of volatility on CDS exists, but a big demand does not converge 

on the market due to a lack of regulatory incentives which may acknowledge the 

benefit for implementing these strategic trades.  

 

Also, similar liabilities would be preferred to the digital risk of “Loss absorption” 

currently required by the new generation of subordinated securities. Not only such 

loss is typically determined by accounting measurements, but the necessary yield for 
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placing such securities is estimated sometimes even higher than the Return on 

Tangible Equity, i.e. the return for shareholders. 

 

Developing in further depth the topic of new contractual terms of subordinated debt is 

not in the purposes of this paper. Certainly it is of interest to make a comparison from 

the most common ratios published within balance sheets and analysts at the end of 

sample and the parameters derived in terms of this model. We have presented this 

evidence above and have concluded that balance sheet ratios have a limited signalling 

power. 
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Conclusions 

 

In this paper we propose a general equilibrium model where the management of a 

bank chooses the optimal capital structure by maximizing the Return on Equity. 

Market instead determines the cost of such capital structure by quoting the level of 

CDS, thus determining the cost of the Bond Issuance.  

 

We argue that management acts in a context of information asymmetry, in the extent 

that it can observe the value of the assets and the volatility, whereas the market can 

only make an educated guess on such values. Hence the market determines estimates 

which may be structurally and permanently different from the values reported in the 

audited financials. 

 

The problem of information asymmetry exacerbates when the general equilibrium is 

shocked and an optimal deleverage cannot be implemented: management does not 

have any accounting or regulatory incentive to accomodate an optimal deleverage, 

since that would entail some losses from an accounting viewpoint which would signal 

to the market a reduced profitability. 

 

We then enter a phase where the equity of the bank is overstated with respect to the 

value estimated by the market. Price to Book ratios below 100% do signal this phase. 

A suboptimal capital structure makes the bank more vulnerable to adverse credit 

conditions and its cost of liabilities excessive if compared to the profitability of the 

assets. We consider this phase as a breach of the first order conditions. The bank 

therefore enters a phase where it gradually and endogenously erodes its equity, due to 

the rising cost of liabilities. 

 

The equity then offers little protection to the bondholders and the CDS quotes in the 

market imply a probability of default that may be explained in terms of  

x Movement of liquid credit indices    

x Volatility of the latter. 

 

What systemically is more relevant is that when the volatility of the credit market is a 

good explanatory power for the probability of default, then banks approach a phase 

called Debt Equityzation where debt holders are actually bearing the risk of the firm, 

as if they were equity holders.  

 

Empirically we notice that prior to a major recapitalization effort, all banks in the 

sample show a dependence on the volatility of the Iboxx indices. They reduce such 

dependence after the capital increase. In the empirical section we conclude that the 

parameters showing the degree of dependence of default probabilities from the credit 

market have more informative power than standard balance sheet ratios. 

 

The role of volatility in the capital structure may trigger a new role of subordinated 

debt making the bank less volatility dependent. 
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Appendix 

 

The rules of composition, update, drop out of single elements of the Iboxx indices are 

summarized on the web site http://www.markit.com and will not be reported here. We 

will report the composition of the indices on the last observation of the sample or 

subsample considered 

 

Composition of the Iboxx EURO 5-7 Index overall BBB on the date 31
st
 of December 

2010.
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Composition of the Iboxx EURO 5-7 Index overall BBB on the date 6
th

  of May 2011. 
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Composition of the Iboxx GBP 5-7 Index overall BBB on the date 13
th

 of October 

2008. 
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Composition of the Iboxx GBP 5-7 Index overall BBB on the date 8
th

 of July 2011. 
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