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Abstract

The purpose of this paper is to put forward a valuation framework for interest
rate sensitive claims. We concentrate on secured loans. The value of the secured
loan depends upon the coupon rate, the maturity, the term structure of interest
rates and the value of the collateral as well as the probability of default. We
follow Schwartz and Torous (1992) and assume that borrower’s conditional
probability of default is given by a hazards function. Furthermore, we value
guarantees, junior secured debt and unemployment insurance.

Tiivistelma

Tyosséd johdetaan hinnoittelumalli korkoherkille rahoitusvaateille. Tarkastelem-
me erityisesti vakuudellisten .lainojen hinnoittelua. Vakuudellisen lainan hinta
riippuu mm. lainan korosta, juoksuajasta, korkorakenteesta, vakuuden arvosta
seka konkurssiriskistd. Tyossd lainaajan ehdollista konkurssitodenndkoisyyttd
mallitetaan hazardifunktion avulla. TyOssd hinnoitellaan myds takauksia, vero-
velkaa ja tyottomyysturvaa. Lisdksi hinnoittelumallin avulla tarkastellaan omai-
suudenhoitoyhtitihin liittyvid kysymyksié.
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1 Introduction

This paper analyses the valuation of risky debt. We present the model, which
incorporates certain stylized facts regarding default behaviour during the current
Finnish banking crisis. More specifically, we follow Schwartz and Torous
(1992) and use a hazards function to characterize default behaviour in valuing
secured debt. We also value different risk-sharing schemes and other interest-
rate sensitive claims.

This valuation framework is used to discuss some of the issues related to
the current banking crises in the Nordic countries. In most of the Nordic
countries, financial deregulation triggered excessive credit expansion and
economic boom, which were followed by an unusually deep recession, falling
real estate prices and severe banking crises. In particular, we discuss the
valuation of risky debt in the context of good bank/bad bank transactions,
which is one of the measures used by the authorities and banks in coping with
the banking crises.’

In the good bank/bad bank transaction some of the bank’s problem assets
are transferred from the bank’s balance sheet to the bad bank. The bad bank can
be owned directly or indirectly by the government, by the good bank or by a
third party.

There can be several rationales for a creation of a bad bank. First, an
independent bad bank can improve a good bank’s ability to raise capital and
fund itself. Second, when a crisis occurs bank managers are tied to work mainly
with the problem assets. The danger is that they do not have the time or
resources to take care of the healthy business. After a good bank/bad bank
transaction, bank managers can be freed to concentrate on healthy assets. Third,
the bad bank is often needed if the good bank is sold to a third party. Without
the bad bank, the value of the bank can be negative and very difficult to
estimate.

However, there are at least two important questions to be answered prior to
a good bank/bad bank transaction. The most obvious question is how to value
assets which are transferred to the bad bank. The valuation problem is by no
means trivial in practice, especially because the number of different loans which
should be valued can be quite large. There are typically no market prices to
loans for businesses and households. Furthermore, the value of the collateral

! Among the Nordic countries bad banks have thus far been used in Finland and Sweden. In
Finland, the first bad bank was formed as a part of the STS/Kansallispankki transaction. STS
Bank was a small commercial bank, which was merged to the Kansallispankki. In the
transaction, STS Bank’s bad assets were left to the STS Bank, which became bad bank (now
Bridgebank). The second bad bank was formed in a autumn 1993 when Savings Bank of
Finland (SBF) was sold in parts to other major Finnish banking groups and its bad assets were
transferred to a bad bank. The SBF was the second largest bank (or the bank group) in Finland

when measured by deposits.




can be difficult to estimate when the liquidity of the real estate markets is low.
Thus, there is a need for a valuation framework.2

The second question is how to share risks. Moral hazard problems can be
very severe when risks are moved from the bank’s balance sheet to the bad
bank. Moral hazard problems can arise in two instances. First, when the bad
assets are transferred from the bank to the bad bank, the bank can have
incentives to remove "hidden" problems, which are not easily discovered and/or
valued. Second, moral hazard problems can arise if the loans owned by the bad
bank are still managed by the good bank. The problem is how to ensure that the
management of the good bank properly monitors and manages loans. One
approach is to use risk-sharing schemes. Risk-sharing can also be used when
there is great uncertainty as to the quality of assets to be sold. We demonstrate
how to use our valuation framework to apply to different risk-sharing schemes.

The plan of this paper is as follows: In the next section we present our
framework for the valuation of secured loans and for the valuation of
performing and performing non-performing loans. In section 3 we discuss the
transactions with guarantees. In section 4 we value tax debt and unemployment
insurance and discuss whether the good bank and the government can have
different incentives. In this section we also demonstrate that in certain situations
the creditor is better off if some of the nominal debt is written off. Finally, in
section 5 we present conclusions and policy implications.

2 The valuation framework

2.1  Valuation of secured loans

In this section, we first present the framework used throughout this paper for
the valuation of interest rate sensitive claims. We start by modelling the value
of the secured loans.

The traditional approach to modelling default risk, as pioneered by Merton
(1974) and extended by Black and Cox (1976), assumes that the market value
of the issuing firm follows an exogenously specific stochastic process and the
term structure is deterministic. We assume that the term structure of interest
rates is stochastic and concentrate on the value of the collateral. We choose to
concentrate on the value of the collateral because in most default situations the
collateral dictates the amount of default losses. Analytically, we could easily
substitute the value of the firm for the value of the collateral.

Thus, the price of the loan at time t is assumed to be a function of the
instantaneous interest rate, r, and the value of the collateral, C, i.e.,

? Note that the need for valuation is not removed when the transaction is done on criteria other
than "fair price" as, for example, book value. There is still the need to calculate the amount of
government aid implied by the difference between transaction price and fair price. Authorities,
tax payers and competitors should know the amount of aid given to the good bank.
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P = P(r, C, t). We assume that the loan collateral is real estate and that the
borrower does not have other assets for use as collateral.’

The dynamics of the instantaneous interest rate are assumed to be given by
the following stochastic differential equation:

dr =x(m-r)dt +o r'"2dW,, (1)

where x is the speed of adjustment coefficient, m is the long-term mean
Instantaneous rate and ozrr Is the instantaneous variance of changes in .
Equation (1) is a familiar mean-reverting square-root process used by Cox,
Ingersoll and Ross (1985) and many authors since.

The value of the collateral evolves over time according to

dC =(u-b)Cdt +0, CdW_ )

where u, b, and ozc are the instantaneous expected rate of return, payout rate

and instantaneous variance of return, respectively, of the real estate.
Unanticipated changes in the value of real estate are assumed to be

correlated with unanticipated changes in the instantaneous risk-free interest rate;
dW.dW, = pdt, where p is the instantaneous correlation coefficient.

Default risk

We do not impose an optimal default policy as used, for example, by Titman
and Torous (1989).* They assume that a borrower will default on a mortgage if
at any time prior to maturity the value of the mortgaged building falls below of
the mortgage. However in Finland, for example, the vast majority of loans
which were granted in the credit boom years have collateral values below loan
values. Optimal default policy would imply that these loans should have been
defaulted. This is clearly not the case. The borrower’s default decision depends
upon many other factors in addition to the value of the underlying collateral
value relative to the value of the loan. For example, significant costs due to
reputation losses in case of default ensure that the most borrowers are not
willing to default loans. |

Instead of using optimal default policy we assume that'the borroygrs
conditional probability of default is given by a hazards function as spemﬁed
below. The hazards function captures some stylized facts regarding the
behaviour of defaults during the banking crises. The default risk is the highest
among lenders that were indebted during the credit boom years, when expected

3 For the case of valuation when the borrower has both secured and unsecured debt outstanding,
see e.g. Stulz and Johnson (1985).

4 In the Black and Cox (1976) and Merton (1974) models, a loan is defaulted at maturity
whenever the value of the firm is less than the promised payment to the deptholdcrs. Black and
Cox (1976) also consider safety covenants which give the bondholder the right to bankrupt the

firm if the firm’s value hits a specific absorbing barrier.




returns on the investments and value of real estate were at exceptionally, and
many cases unrealisticly, high levels (see Murto, 1994).
More specifically, we use the following hazards function:

o(C,t) =noexp{[3[F(t) -C(1)]J/C(t)}, when C(t)<F(t), 0 elsewhere. (3)

Equation (3) is a proportional hazards function, where i, is the baseline hazard.
F(t) is the nominal amount of debt. The parameter § (>0) determines the speed
of default.

The hazards function gives the rate per unit time that the loan is defaulted
conditional on the fact that default has not yet occurred. The probability of
default is a function of the term [F(t) - C(t)]/C(t), which increases as the
collateral value decreases with respect to the nominal loan amount. As C(t)
approaches zero, the value of 8(C,t) approaches infinity for a given value of
F(t) (>0). Correspondingly, when F(t) decreases as the maturity date comes
closer, the likelihood of default decreases for a given value of C. In figure Al
in the Appendix we illustrate the behaviour of the hazards function.

The valuation equation

Standard arbitrage arguments imply that the value of the loan must satisfy the
following partial differential equation:’

1/207tP, +1/207C?P,  +0,01"*CpP,_ +(k(m-1) +Ar)P, + C(r-b)P_ ~rP +E =-P, (4)

where the subscripts on P denote partial derivates and A is the market price of
risk. The payout rate, €, will be defined below.°

The above equation corresponds to the partial differential equation given
by Schwartz and Torous (1992) to value mortgage pass-through securities. The
differences between the mortgage pass-through securities and secured loans

discussed in this study are captured in the payout rate & and the boundary
conditions.

The term £ is defined as follows:

E(r,C,t) =1 +(C,0)[C(t) - P(r,C,1)].

> More specifically, we can form the risk-free portfolio by selling and buying the following
three assets: the default-free bond, the real estate and the secured debt. Given that the values of

the these assets are determined as functions of two state variables only, they can be combined
into a portfolio that is instantaneously risk-free.

® We can already see from equation (4) that the price of the loan does not depend on the
expected return of the collateral. This is, of course, a standard result from contingent claims
models. One does not need to estimate the expected return for the collateral. It is enough that
one has estimates for the current real estate prices, volatility and payout ratio.
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I is the loan’s total payout rate including the coupon payment. The precise
nature of the security determines the payout rate I. The last term reflects the
fact that with probability 0 default occurs and the market value of the collateral
is received.

The coupon payment will depend among other things on whether the loan
1s a performing, a performing non-performing or a non-performing asset. When
the loan 1s a performing the coupon rate is normal and the value of the
collateral is higher than the value of the loan. The loan is a performing non-
performing loan when it is current on payments of principal and interest but the
collateral value has dropped below the value of the loan. The loan is non-
performing when the loan is not current on payments of principal and interest.
In the following, we concentrate on performing and, especially, on performing
non-performing loans.

Payout also depends on whether or not the loan is full amortized. In the
application that follows we value fully amortizing, fixed-rate loans. As a result,
the total payout rate is

[=1F(0)/[1 -exp(-1T)],

with principal outstanding at time t, F(t), given by
F(t) =F(0)[ 1 - exp(~i(T-t))}/[1 -exp(-iT)].

i is the rate of the continuously paid coupon on the debt. %
Since the loan is fully amortizing, the following terminal condition must be

satisfied:

P(r,C,T) =0,

where T denotes the maturity date. In addition to the equation (8) we need four

additional boundary conditions. G

We use the following boundary conditions: For sufficiently lgrge values of
r and C, we have P = 0 and P, = 0, respectively. For r = 0 we impose P, =0
and for C = 0 we impose P = 0. The last boundary condition reflects the fact

that when the value of the collateral approaches to zero the probability of
default approaches one.

2.2  Parameter values

In this section we present valuation results using the model. presenteq above.
We consider a 10-year fully amortizing loan with a fixed continuously
compounded coupon rate of 11 per cent. We assume the face value of the loan

at pricing to be 100. |
Z In ogrder to solve equation (4) numerically, we have to fix parameter values.




The parameters for the interest rate process are o, = 0.10, k = 0.5 and Table 1a.
m = 0.08. These values are higher than estimates acquired, for example, by
Barone, Cuoco and Zautzik (1991) or values used by Schwartz and Torous
(1992), but lower than estimated by Murto (1992).

The value of A is obtained from the following formula:

The value of the loan as a function of the short-term
interest rate and the value of the collateral,
when nty = 0.15

A =k[1-(m/r )] +o’r, /2km. 9) r 40 60 80 100 120 140

0.05 85.34 96.26 104.28 109.85 3227/ 113.02
0.06 84.44 95:20 102.97 108.17 110.46 ISP IN
0.07 83.53 94.12 101.72 106.66 108.67 109.25
0.08 82.66 93207/ 100.45 105.04 106.89 107.40
0.09 81.77 92202 99.20 103.53 105.16 105.60

0.10 80.93 90.98 OH95 101.96 103.42 103.82
The real estate payout rate is assumed to be 0.06 and the real estate return 0.11 80.06 89.95 96.71 100.47 101.75 102.08

volatility 0.2. We assume that unanticipated increments to the instantaneous 0.12 79.25 88.93 95.49 98.94 100.06 100.36
riskless rate of interest rate are uncorrelated with unanticipated increments to 0.13 78.39 87.91 94.25 97.46 98.43 98.68
real estate returns; i.e. p = 0. The results are not sensitive to the last assumption 0.14 77.59 86.91 93.06 95.98 96.79 32231’
according to the sensitity analysis. 0.15 76.72 85.91 01.82 94.5491 ggég 93.82
We start by assuming that § = 0.1 and the baseline hazard = 0.15. This is 0.16 7591 84-3% zgf’é 3126 g e
consistent with annualized default probability of 0.165 when collateral value is 0.17 75.16 83. : ; : '

i o F(O) iTheulasnialuc iyl dmplicgiiay theidefals ri.sk SO qDRifive dis The long-term interest rate is 10 %. The baseline hazard is 0.15 and = 0.1. The
changes in the value of C unless the value of the collateral is very low. On the

tis 11 %.
other hand, the high value of m, implies that the default risk is high whenever RO AEen tra f
C<F’

Equation (9) gives a value of A corresponding the Cox, Ingersoll and Ross
(1985) term structure model with a specified value for the long-term interest

rate, r;. The value of A is calculated assuming that the long run interest rate, r;
1s 10 % per year.

Table 1b. The value of the loan as a function of the short-term

interest rate and the value of the collateral,
2.3  Results eI 56

We present our first valuation results in table 1a. For a given short-term interest

rate, we provide corresponding loan values for different values of the collateral. 30 100 120 140
As expected, the loan values are sensitive to prevailing interest rates. As L ! 2

the interest rate increases, the value of the fixed-rate loan decreases. For 0.05 Til12 86.64 98.75 107.59 111.50 112.74
example, when the value of the collateral is 60, the loan value decreases from 0.06 70.65 86.01 97.81 106.09 109.79 110.87
95.20 to 84.92 as the instantaneous interest rate increases from 0.06 to 0.16. 0.07 70.17 85.35 96.95 104.83 108.08 109.04

0.08 69.72 84.71 96.03 103.39 106.38 107.22
0.09 69.25 84.06 95313 102.09 104.72 105.44
0.10 68.81 83.42 94.23 100.68 103.04 103.69
0.11 68.33 82.76 93.30 99.36 101.42 101.96
(512 6191 82.12 92.40 97.98 99.77 100.26
0.13 67.42 81.46 91.45 96.64 98.20 98.60
0.14 67.00 80.82 90.56 95.30 96.57 96.96
0.15 66.50 80.15 89.56 93297 95.07 9535
0.16 66.05 79.50 88.60 92.62 93.54 93874l
0.17 65.64 78.84 87.69 91.30 92.00 92:21

: : ' ard is 0.3 and f = 0.1. The
’ The values of B and T, can be estimated given that there exists sufficient data on defaults. The IiieRonestei 1pterest iDL Rihe basslne e :
value of { has great importance in determining the values of collateral where the default risk coupon payment is 11 %.
starts increasing. In case the data is not sufficient to estimate parameters, i.e. under great
uncertainty on the interaction of default and collateral values, we recommend the use of low

values for . Low values imply that the default risk is insensitive to changes in the collateral
values and the default risk is dominated by the level of T
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For sufficiently high values of the collateral, the value of the loan is not
sensitive to changes in the collateral value. This is due the fact that the value of
the loan approaches the value of the riskless debt as the value of the collateral
goes to infinity. On the other hand, when the loan is a performing non-
performing loan, the loan value is sensitive to the changes in the value of the
collateral. As the value of the collateral decreases, the value of the performing
non-performing loan also decreases. The value of the performing non-
performing loan is between the value of the riskless debt and the value of the
collateral.

In table 1b we present results for a baseline hazard of 0.30. Comparing
tables 1a and 1b, we can examine how the loan values changes as the base
default risk is doubled. The impact on the values is clear when C is under 100.
For r =12 and C =40 the value of the performing non-performing loan is
about 79 and 68 per cent of the (relatively riskless) performing loan with
C =140, when the baseline hazard is 0.15 and 0.3, respectively. Figure 1
graphically summarizes these results for r = 0.009.

An increase in default risk decreases the values of performing non-
performing loans. As the default risk increases, the value of the performing
non-performing loan approaches the collater value. However, the impact is
much less significant when collateral values are sufficiently high. For example,
when C =140, doubling the default risk has only a marginal effect on loan
values. This is because the probability that default will cause losses is low with
high collateral values.

The above results facilate our discussion of some of the difficulties
associated good bank/bad bank transactions. During the banking crisis a large
share of the loans in banks portfolios consists of performing non-performing
loans. Furthermore, there is a considerable default risk among borrowers. Taken
together, these facts make the transferrable loan values very sensitive to
changes in underlying collateral values, as demonstrated above. In order to
value loans correctly, one must get good estimates of the collateral values. This
can be difficult.

In such a broad-based recession, liquidity in the real estate market, as well
as in markets for other collateral, is dramatically worsened. This makes it
difficult to estimate collateral values. True sale could be arranged only after a
substantial search for potential buyers. As Schleifer and Vishny (1992) have
noted, liquid assets are better collateral than illiquid assets. In the next section
we discuss some of the possible ways to circumvent these problems.

Figure 1. Loan values

Loan value

|
|
l
1 \

Il 1 1 | | 1 L Il ! 1 ! | 1 ! | | 1 | |
10 20 SO0 40 SO0 B0 70 80 S0 100 110 120 130 140 150 180 170 1BO 180 200

Col lateral value

—s-basellne hazard = 0.15 —-basellne hazard = 0], €]

If banks or authorities are interested in the market value of bank loans, they
should keep track of the collateral values. However, the results can give a
possible reason why the banks did not typically have a good rc?cord on
collateral values. Whenever the collateral values exceeds the nominal loan
values, the loan values are not sensitive to the changes in the collateral values.
In these circumstances there is no urgent need to keep a record of collateral
values. However, whenever the loan becomes a performing non-performing loan
the situation is changed. Then banks should know the collateral values. .

Our next concern is to simulate the reactions of values to changes in the
volatility of collateral return. Table 2 documents the sensitivities of loan values
to changes in the collateral return volatility. We tabulate the lqan values for two
different values of o.. On the left are values correspondmg to the same
parameter values as in table 1a. On the right are values using th@ values of table
1a, but with a volatility of collateral of 40 per cent per annum instead of 20 per

um. |
“in 8&2 agll)ls]erve that the value decreases as the volatility increases. An increase
in the variance rate increases the dispersion of possible values of the collateral
during the time to maturity. Since there 1S a maximum payment the lender cag
receive, a mean-preserving increase in the dispersion reduced the expecte

repayment amount, lowering the value of the debt.




Table 2. Volatility of the value of the collateral and the value
of the loan.

@p=10.2 o, =04

Cc

I 60 100 140 60 100 140

0.05 96.26 109.85 113.02 91.60 103.84 108.75
0.06 95.20 108.17 sl 181 90.59 102.40 107.10
0.07 94.12 106.66 109:25 89.57 101.05 105.47
0.08 93077 105.04 107.40 88.58 99.65 103.86
0.09 92.02 103.53 105.60 87.58 98.32 10227
0.10 90.98 101.96  103.82 86.60 96.97 100.70
0.11 89.95 100.47 102.08 85.63 95.65 9916
0.12 88.93 98.94 100.36 84.67 94.34 97.64
0.13 87.91 97.46 98.68 83.71 93.04 96.14
0.14 86.91 95.98 97.03 82.76 T 94.66
0.15 85.91 94.54 95.41 81.83 90.50 93.20
0.16 84.92 98109 93.82 80.89 89.24 91.77
0.17 83.93 91.66 92.26 79.97 88.01 90.35

The long-term interest rate is 10 %. The baseline hazard is 0.15 and § = 0.1. The
coupon payment is 11 %.

3 Valuing guarantees

The purpose of this section is to show how we can use our framework to
analyse different kinds of risk-sharing schemes. As above, we discuss risk-
sharing schemes in particular in the context of good bank/bad bank transactions.
Previous contingent-claims models of loan guarantees include Merton (1977)
and Jones and Mason (1980), among others.

The good bank/bad bank transaction requires case by case investigation of
loans and other assets. A careful investigation would ideally reveal the
information required to value transferrable loans correctly. However, for several
reasons moral hazard and adverse selection problems can arise, as well as
problems due to the great uncertainty regarding loan quality.

Banks have typically gained access to private information about their
customers as a result of an ongoing business relationship with them over the
years. Thus the good bank has superior information on the borrower’s debt
servicing capacity and business prospects as well as on the borrower’s
character, which are not necessarily fully revealed in an investigation done by
outsiders. The asymmetric information, combined by the incentives to avoid
losses, can create severe moral hazard problems, especially if the ownership of
the bad bank is outside the good bank. The good bank can have incentives not
to reveal all relevant information as well as to transfer the loans where the
asymmetric information problem is most severe and mispricing is probable.

One solution to the moral hazard and adverse selection problems that has
arisen in different markets is risk-sharing through co-insurance. With co-
insurance the losses are shared between several parties.® We will discuss co-
insurance in which the good bank shares the risk of the bad bank’s assets.

Need for co-insurance can arise from other sources as well. In particular,
uncertainties concerning the collateral values can complicate the transactions as
discussed in section 2. Again, these problems can be restricted by the risk-
sharing. If the good bank and the bad bank share some of the default risk, the
realization of the transaction is less sensitive to disagreements on collateral
values. Furthermore, risk-sharing is recommended whenever the transaction
must be done under the great uncertainty.’

For illustrative purposes we consider the following two forms of risk-
sharing. In the first case the good bank gives an insurance that covers a fixed
fraction of the principal at time 0, F(0). In effect, the bad bank has a top
insurance, i.e. no credit losses if C(t) + CO1 F(0) = P(t), where CO1 is the co-
insurance rate. In this case the loss function 1s the following:

MIN[C(t) -P(t) + CO1F(0), 0]. (11)

When CO1 = 0, there is no risk-sharing.

The above example can be generalized straightforwardly to the case where
the good bank gives an insurance on the remaining principal F(t).

In the second case we assume that the good bank gives an insurance such
that whenever the loan is defaulted, the good bank pays a fixed percentage of
the difference between F(t), the remaining principal, and C(t), the value of the
collateral, given that the difference F(t)-C(t) is positive. This implies that the
loss function can be written as:

C(t) - P(t) + CO2MAX[F(t) - C(t), 0], (12)

where CO2 determines the level of the co-insurance. Again, if CO2 = 0, there is

no risk-sharing. "
We emphasize that the above forms of co-insurance are only examples.
There are many other types of risk-sharing, which can be used to restrict moral

8 Explanations of co-insurance have been given by Marshall (1976), Holmstrom (1979) and
Shavell (1979), among others.

® For example, in the liquidation of the Savings Bank of Finland, the buyers were not able to
investigate the loans beforehand.

10 The Jower boundary conditions with respect to C need to be modifigd in the case of co-
insurance. For C = 0, we impose P = CO1 F(0) or P = CO2 F(t) depending the nature of the

guarantee.
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hazard problems and resolve problems associated with the great uncertainty
regarding loan quality.'!

Table 3 gives the results in the case where the good bank guarantees that
the bad bank can have 20 per cent of the F(0) in case of default. Table 3 shows
the results when 7, is 0.15 and 0.30 respectively. Furthermore, table 4 gives the
results for the case where the good bank guarantees 20 per cent of the
difference between the remaining principal and collateral value. The value of
the guaranteed debt is the sum of the value of the debt without a guarantee and
the value of the guarantee. Since the values of the debt without a guarantee are
already reported in table 1a and 1b, we can concentrate on the value of the
guaranteed debt and the value of the guarantee.

Not surprisingly, the guarantee has the greatest impact on the loan value
when the collateral value is low. The' guarantee is the most valuable when the
loss due to default — if it occurs — is high. These results confirm previous
results: when the value of the collateral is sufficiently high the loan value is not
sensitive to changes in default risk or inclusion or exclusion of guarantees.

Increase in the default risk reduces the value of the guaranteed debt but
increases the value of the guarantee. The increase in the volatility of the
collateral return has the same effect (for brevity we do not report those results
here). Note also that the value of the guarantee is interest-rate sensitive. As the
interest rates increases the value of the guarantee decreases. We can also see

from the results reported in tables 3 and 4 that the first guarantee scheme is
more valuable than the latter.

Table 3. The effect of co-insurance on the value of the loan
when the good bank guarantees 20 per cent of F(0).

C
T, = 0.15 T, = 0.30

The effect of co-insurance on the value of the loan

when the good bank pays 20 per cent of (F(t)-C(t)),
when default occurs.

7, = 0.15 7, = 0.30

I

60

100

140

60

100

0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17

99.04
9,87
96.72
D5ro7
94.44
93.32
92.21
NI 122
90.03
88.96
87.90
86.84
85.80

110.16
108.60
106.96
105.40
103.82
102.27
100.76

9922

97.74

96.24
94.78
93.33
D190

113.06
16l s16
109.28
107.44
105.63
103.85
102.10
100.38
98.70
On209
95.43
93.83
0320

90.91
90413
89.38
88.62
87.86
87.10
86.35
85.60
84.85
84.10
83.36
82.62
81.88

108.07
106.77
105.32
103.94
102.56
101.18
99.84
98.45
97.10
95.73
94.39
93.05
7%

The long-term interest rate is 10 %. 3 is 0.1. The coupon payment is 11 %.

4 Government, tax debt and unemployment
insurance

I

60

100

140

60

100

0.05
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.17

104.77
103.45
102.15
100.85
99.56
98.29
97.02
95.76
94.50
93.26

92 02"

90.79
89.57

112.68
110.86
109.02
107.22
105.45
103.70
101.99
100.29
98.63
96.98
9587
SE i
92.24

113.38
111.43
109.52
107.64
105.80
104.00
102.23
100.49
98.79
il )
95.49
93.89
92.32

99187
98.43
97.49
96.44
95:59
94.63
9361/
92.70
91.73
90.75
89.76
88.78
87.78

112.18
110.45
108.66
106.92
105.20
103.49
101.82
100.14
98.50
96.88
95129
OSN2
92.18

The long-term interest rate is 10 %. {8 is 0.1. The coupon payment is 11 %.

" In particular, one can use options. For example, in the case of SBF’s liquidation, the buyers
get an option to return some of the purchased assets to the bad bank. This resembles the FDIC’s

practice in P&A transactions.
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4.1 Tax debt and unemployment insurance

The valuation framework presented in section 2 can be easily applied to value
different kind of interest-rate sensitive claims. In this section we use our
valuation framework to value three claims: bank debt, tax debt and
unemployment insurance. By considering tax debt and unemployment insurance

we introduce the government into our analysis.
The inclusion of the government in our models is of interest for two

reasons. First, in most cases the government is the owner of the bad bank. For
example, in Finland the owner of a bad bank can only be the Goverment
Guarantee Fund or the goverment. Second, given that the government owns the
bad bank, it is interesting to ask whether the incentives of the government and
the good bank differ. We study this issue in the context of debt relief. We show
that in certain circumstances the incentivies of the good bank and the

goverment can differ.
In the following, we assume that the borrower has a tax debt to the

government. The tax debt is assumed to be a junior secured debt. This implies
that the loss function is of the following form:
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MIN[FT(t), MAX(C(t) -F(t), 0)] -T(t), (13)

where FT(t) is the nominal tax debt and T(t) is the corresponding market value
of the tax debt.

The introduction of the tax debt alters the default and hazards functions for
bank debt. First, whereas the hazards function had previously had a positive
value only for F(t) greater than C(t), the condition is now F(t) + FT(t) greater
than C(t). This, of course, is also true for the tax debt. Second, the loss function
for bank debt in case of bankruptcy is written as (min(F(t), C(t)) - P(t)). Thus
we take into account the fact that the maximum value of the collateral that the
lender can have in the event of default is the remaining nominal principal of the
loan. Finally, the introduction of the tax debt increases the indebtedness of the
firm for a given value of bank debt, which in turn increases the probability of
default.

We assume that the tax debt has an infinite maturity. It corresponds, as a
first approximation, to the common practice where the borrower can roll over
the tax debt.'?

The second new claim, which we introduce here, is the unemployment
insurance. The government has promised to pay unemployment benefits for the
employees in case the company is in bankruptcy and the employees became
unemployed. As a first approximation we assume that the bankruptcy triggers a

lump-sump payment to the employees by the writer of the unemployment
insurance, i.e. the government.!>

Notice that this liability is written to the employees, not to the company.
This implies, among other things, that the default probability does not depend
on the nominal amount of the unemployment insurance. We assume that the
unemployment insurance has an infinite maturity.!*

Table 5 reports values for the bank loan, tax debt and unemployment
insurance. We assume that the face value of the tax debt is 25 and the lump-
sum unemployment benefit is 50. We also assume that the coupon rates for the
bank and the tax debt are the same.

The inclusion of the tax debt decreases the value of the bank debt as the
indebtedness of the borrower increases, which in turn increases the default risk.
The impact is, however, quite small. This is because the bank debt is senior to
the tax debt.

The value of the tax debt deviates much more rapidly from the riskless
debt value than the value of the bank debt. The holder of the tax debt looses
everything in the case of default whenever C(t) is less than or equal to F(t),
whereas the loss function for the senior debt is much smoother. Since the tax

** The boundary conditions used are same as in the case of bank debt. Furthermore, we make
the auxilarily assumption that the tax debt is amortized so that F(0o) = O.

"> The generalization to the case where the default triggers a continuous payment with stochastic
maturity is straightforward.

'* The corresponding boundary conditions are as follows: for sufficiently high values of C we
impose U =0 and for C=0 we impose U = FU, where FU is the nominal unemployment
benefit. Correspondingly, for high value of r, U = 0, and forr = 0, U, = 0.
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debt is junior debt, its value reacts differently to some of the changes in
parameter values than does the value of the bank loan. Especially in certain
cases, the value of the tax debt increases as the volatility of the collateral
Increases, whereas the value of the bank loan decreases.

The value of the unemployment insurance decreases as the value of the
collateral increases. Insurance is most valuable when the default risk is highest.
It 1s clear that the value of the insurance increases as the baseline hazard
increases. Furthermore, the value of the unemployment insurance increases as
the volatility of the collateral increases (these results are not presented here).

Table S. Values of the bank debt (B), tax debt (T) and
unemployment insurance (U)

€

B I U

r 60 100 140 60 100 140 60 100 140

0,05 95,60 108,60 112,50 IS37A2 S 6 5D 855 32524 529 37 16,28
0,06 94,58 107,14 110,68 15,23 985211,454 27,74 313608 26,72 15,45
0,07+ 193,531 105;75¢ 108,89 1502 & 220 7Y B 31,00 25,84 14,65
0,08 92,54 104,32 107,12 1496 21,14 26,92 3080825 il w13 87
009051 102068 210538 14,83 20,96 26,51 29808224398 113712
0,10 . 90,53 101,55 103,66 14,70 20,78 26,10 29,22 23,66 12,40
OIS 889752 ~ 100215 101,94 14,57 20,58 25,69 28,65 2295 11,70
(N2 NBS55H SO8185+ %1 0030 14,44 20,41 25,28 28,10 22,24 11,04
0,138587:57+ “97.50 98,66 1431 20,20 24,87 27,53 21,61 10,40
0,14 86,61 96,16 97,04 14,19 20,02 24,46 27,05 3820888849 79
0,15 85,64 94,85 95,45 14,06 19,82 24,05 26,48 20,26 9,21
0,16 84,70 93,54 93,89 15948819638 423.65 26,01 19,55 8,64
O 17 8€88.75 9225 92,35 138288819142, 2395 25,48 18,95 8,11

The long-term interest rate is 10 %. The baseline hazard is 0.3 and { = 0.1. The coupon
payment is 11 % for the bank debt and the tax debt.




Table 6.

Change in the market value of bank debt (B), tax debt
(T) and unemployment insurance (U) given a write-off

in the bank debt

€

Case a. Relief 25 % i.e. F(0) = 75.

40 -4.07
60 -5.97
80 =12.71
100 -20.17
120 —-23.24
140 -26.06
160 -27.31

Case b. Relief 50 % i.e. F(0) = 50

40 —-8.51
60 =21.17
80 -35.32
100 -45.45

120 -50.35

140 —53.90
160 -55.42

Case c. Relief 75 % i.e. F(0) = 25

40 -27.74
60 —-45.69
80 -61.94
100 —=173.26
120 — 78156
140 -82.21
160 -83.77

0.47
1.81
7.10
11.20
6.47
BPili
1.56

198
11.19

19.41

17.18
9.20
4.52
2.28

15.11
23.64
23.89
18.90
9.94
4.87
2.46

5.09
29.60
38.44
8775
28.90
15.67

8.36

-7.54
7255
0.39

-16.61
-39.72
—-61.67
=72.95

The long-term interest rate is 10 % and the

instantanous

interest rate 5 %. The baseline hazard is 0.75 and = 0.1. The
coupon payment is 11 % for the bank debt and the tax debt.

4.2  Debt relief

We now turn our attention to the different incentives that the government and
the good bank can have. To analyse this issue, we study the simplified case
where the holder of the bank debt is given an option to give debt relief to the
borrower. We ask whether or not it is optimal to exercise it. For tractability, we
consider the case where the option holder can exercise the option only once, i.e.
now.

Table 6 reports changes in asset values resulting from the nominal bank
loan write-off.”” The parameter values are the same as in table 5 with the
exception that ;t, = 0.75. Thus, we are looking at the case where the probability
of default is very high.

It is clear that the market value of the bank debt decreases as the nominal
value of the debt is lowered. Note, however, that the drop in market values is
much smaller with low collateral values than with high collateral values. On the
other hand, the market value of the tax debt is increased. This is due to two
factors. First, the probability of default decreases as the borrower’s indebtness
decreases. Secondly, the expected credit losses for a given value of the
collateral is decreased with low values of collateral. The market value of the
unemployment insurance debt decreases as the probability of default increases.

It is obvious that the holder of the tax debt and the writer of the
unemployment insurance are better off if the bank debt is written off. It is,
however, more interesting to study how the portfolio of bank debt, tax debt and
unemployment insurance behaves.

The final column in table 6 shows the change in the market value of the
portfolio consisting of bank debt, tax debt and unemployment insurance. In
most of the cases the holder of the portfolio is worse off because of the write-
off. Note, however, that there are cases where it would be optimal to exercise
the relief option. The drop in the market value of the bank debt is more than
set-off by the increase in the value of junior debt and the decrease in the value
of the unemployment insurance.

The outcome from the write-off is conditional on the collateral values.
With sufficiently high values of collateral the write-off does not increase the
wealth of the portfolio holder. As the collateral values increase the market
values of tax debt and unemployment insurance become less sensitive to the
changes in nominal bank debt. On the other hand, as the collateral value
decreases the portfolio holder has incentives to give greater debt relief. The
above results imply that it is worthwhile to give a nominal debt relief to the bad
borrowers, but not to the good borrowers, which have sufficiently high
collateral to loans ratios.

Note that our results rely on the assumption that the employees with
unemployment insurance have not hedged against changes in the firm’s capital
structure. Thus the government can exercise an option that lowers the value of

15 In this section we assume that the unemployment insurance and other claims are insured
against further changes in the firm’s capital structure. Thus we can calculate the impact gf the
debt relief by simply calculating the difference between the value of the claim with and without

the debt relief.
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the unemployment insurance.'® With this respect our case corresponds to the
analysis of Longstaff (1990), who investigates the case where bondholders have
an option to extend the maturity date of the debt. Bondholders can benefit
themselves by extending the maturity of the debt by expropriating the legal
fees, 1.e. the extension can be done in the costs of lawyers.

The above results facilitate our discussion of the different incentives that
the government and the good bank can have. It is clear that if the option is
given to the good bank, it does not in general have incentives to exercise it.
The benefits would go to the government. On the other hand, if the government
(as an owner of the bad bank) owns the bank loan, it can have incentives to
give some relief, at least in certain circumstances. Taken together, the bad bank
can make a difference from the borrower’s point of view at least in some cases,
if the government takes into account all the liabilities and assets it has.

5 Policy discussion

In this paper we have used the contingent-claim valuation approach to
investigate the valuation of secured loans and to illustrate some of the aspects
of the good bank/bad bank transactions. We used the hazards function to
characterize the default behaviour and valued performing and performing non-
performing loans, guarantees on these loans, as well as tax debt and
unemployment insurance.

We can derive several policy implications. First, it is obvious that one
should be very cautious about using book values in the good bank/bad banks
transactions. Loan values are sensitive to collateral values, market interest rates,
loan coupon rates and volatility of the collateral values. In general, book values
do not reflect these.

Second, in valuation one must place special emphasis on the real estate
appraisal, given that the value of the performing non-performing loan depends
crucially on the collateral value and real estate prices are not easily observed
from depressed real estate markets. Our results also suggest that banks should
pay more attention to the collateral values as the value of the performing non-
performing loans depends crucially on collateral values.

We also discussed the valuation of guarantees. The risk-sharing is
recommended given that there can be moral hazard and adverse selection
problems as well as great uncertainty regarding the loan quality in good
bank/bad bank transactions. Risk-sharing can reduce these problems.

Finally, we demostrated that it can be beneficial to give nominal debt relief
to the borrower. In our specific example, the loss of bank loan value can be
more than set-off by the increase in junior debt value and the decrease in the
unemployment insurance value. This implies, among other things, that the
incentives of the good bank and the bad bank can differ. The moral lesson of
our analysis is interesting: One shoud give debt relief to the bad borrowers,

¢ 1t is, however, quite probable that the employees prefer not to exercise unemployment
insurance.
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which have low collateral to loan ratios, rather than to the good borrowers,
which have high collateral to loan ratios.
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