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Introduction
The valuation of risky debt is central to theoretical and empirical work in corporate
finance. There are many existing literatures such as Anderson and Sundaresan (1996)
and Mella-Barral and Parraudin (1997) arguing that costless debt renegotiation never
obtains inefficient liquidations at equilibrium for the financing of the firm. When a
firm cannot pay off a loan, it is technically bankrupt'. Both the creditor and the firm
may experience a Pareto-improvement in their positions by renegotiating the loan. By
renegotiating the terms of the debt, the financially distressed firm can pay less than
the originally-contracted interest payment and avoid the stigmatization of bankruptcy
and the creditor can avoid the costs of taking the firm. Hence, debt renegotiation can
eliminate inefficient liquidations. However, inefficient liquidations really occur in
many markets even after renegotiation. This research is motivated by the empirical
observation that banks do not always renegotiate and that costly bankruptcies are
observed in many markets or countries.

Hackbarth, Hennessy, and Leland (2007) first used the trade-oft theory between
tax-shield and bankruptcy cost to explain these inefficient liquidations for weak firms
(small/young corporations) after introducing market debts. They also showed that

banks always accept strong firms’ renegotiation offers and never liquidate these firms

' In practice, there exist some different definitions of bankruptcy or default. For example, the
definition of the default applicable to the credit index includes restructuring, whereas the definition for
CDS contracts on the reference entity does not.



no matter how the information on the debt contract conditions evolves over time.

Their results are consistent with the findings of Blackwell and Kidwell (1988) that

small firms issue privately placed debt almost exclusively and larger firms are more

likely to issue market debt. Nevertheless, Bourgeon and Dionne (2007) argued that

this scenario does not necessarily corresponding to the reality. They introduced

asymmetric information on the LGD (loss given default) value at the renegotiation

date to explain why banks do not renegotiate with strong firms under certain

circumstances. They found that the presence of asymmetric information between

banks and firms induces that banks will not always renegotiate with strong firms with

a high LGD or a low liquidation value. Their model contributes to explain some

empirical findings of Carey and Gordy (2009).

Nevertheless, much recent research has focused on perfect information models

on the firm’s value for creditors. For examples, see Mella-Barral and Parraudin (1997),

Bourgeon and Dionne (2007), and Hackbarth, Hennessy, and Leland (2007). However,

indeed, there is asymmetric information between the firm and the creditor because it

is typically difficult for the creditor to observe the firm’s value directly. Hence, the

creditor must instead draw inference about the state variable from publicly available

information. The state variable may be the firm’s value, the EBIT, the output price, or

other specifications. As claimed in Duffie and Lando (2001), the creditor’s imperfect



information on the firm’s value makes default intensity is strictly positive at zero

maturity because the creditor is uncertain about the nearness of current state variable

to the trigger level at which the firm would declare default. The existence of the

default intensity makes it reasonable that observed bond prices often drop abruptly at

or around the time of default. Bond prices with perfect information instead converge

continuously to its default-contingent value as default approaches. Moreover, yield

spreads for risky firms’ debts with complete information climbs rapidly with maturity,

but bond-market participants’ imperfect information on the firm causes a more

moderate variation in yield spreads with maturity. And lots of empirical studies such

as Fons (1994), Helwege and Turner (1999), and Sarig and Warga (1989) showed that

severe variation in the shape of the term structure of yield spreads is seldom observed

in bond markets.

In this research, we focus on the problem of the implications of strategic debt

service with incomplete information. Under informational assumptions, we derive the

creditor’s conditional distribution of the firm’s value, conditional default probability,

and default intensity, explicitly accounting for the implications of imperfect

information and renegotiation mechanism. Then, we show how the renegotiation

bargaining power affects the debt value. In addition, we review related efficiency

problem of debt issuing with imperfect information. To the best of our knowledge, the



proposed model here is the first structural model considering renegotiation with

imperfect information and is consistent with a reduced-form representation.

Model
Throughout our analysis, we suppose that capital markets are frictionless and agents
are risk neutral and can borrow and lend freely at a constant interest rate, », but the
bond-market information on the credit quality of the firm’s debt is incomplete. We
consider a firm that produces a unit of output for sale with an incurring cost of w>0.
As well as Mella-Barral and Parraudin (1997), the stochastic process p describing
the output price of our given firm is modeled as a geometric Brownian motion, which
is defined, along with all other random variables, on a fixed probability space
(Q,F,P). Inparticular, p, =e", where

X,=X,+mi+cB, (D
for B 1is a standard Brownian motion, a volatility parameter o >0, and a parameter
me (—oo, oo) that determines the expected  price growth  rate
t"'log| E(V,/V,)]=m+c’/2. While in production at time ¢, the firm generates its
net earnings flow

EBIT, = p,—w. (2)

We also suppose that the bankruptcy may impair the firm’s efficiency. After



bankruptcy, new owners of the firm can only generate earnings of

glpt _gow’ (3)

where & <1 and §;>1. The reason may be that the operation know-how of the

firm is not well-known to the new owner. Alternatively, one may regard the expected,

discounted value of the reduction in net earnings as the direct cost of bankruptcy.

Because creditors or bondholders are not responsible for the operation of the firm,

they are not kept fully informed of the status of the firm. However, they do understand

that optimizing equity owners will force liquidation when the firm’s value falls to

some critical threshold, ¥, or, equivalently, the output price falls to the corresponding

critical level, p_ . y 1is the scrapping value of the firm at liquidation if the firm

owner opts for liquidation. Because of the existence of a noisy accounting report of

net earnings flow, creditors or bondholders may choose to estimate the true net

earnings flow from the output price. However, it is not so easy to observe the output

price process p directly because not only the incurring cost but also the output price

belongs to the so-called “business secrets”. It is important to recognize that the

interpretation of p and w in this research is made simply to aid exposition. Hence,

it is not really appropriate to select p and w by examining data on the output price

and cost.

Without loss of generality, we assume that creditors or bondholders cannot



observe the output price process p directly. Instead, they receive imperfect
information on the output price. We assume that, at each observation time ¢, there is
an observed noisy output price, given by p,, where logp, and logp, are joint
normal. The observed noisy output price may come from the public information on
the industrial average whole sale price. If creditors or bondholders want to calculate
the firm’s value, the first thing that all they can do is to infer the true output price
from the imperfect information which is publicly available. Specifically, we suppose

YU =" where U, is normal distributed and independent of

that p, =pe’ =e

X, . The expectation of U, is u and the variance of U, is a’. Conditional on X
starting at some level x,, we know

Y, ~ Normal(x, +mt +u,a’ +c’t). 4)

Let W(p,) denote the total value of the pure equity firm in the hands of its

initial equityholders, and X(p,) denote the total value of the pure equity firm in the

hands of the other owners after bankruptcy. Mella-Barral and Parraudin (1997)

derived the following equations:

A
L_L{y_im}(&] for p, > p,
r

Wp)=yr—-p r —H TP ©)
y for p, < p,
A
M_éo_w+{y—%+éo—w}(&] for p, 2 p
X(p)=yr-u r r—p o r J(p, - ©
y for p, < p,



A W+m/(r—/,t), p.=— A §°W+W(F—,u),and

where u=m+oc?/2, p =———
H R -4 &r

A is the negative root of the quadratic equation A(A—1)c” / 24+ Au=r.

Results

Proposition 1. Under imperfect market, we assume the noisy accounting report of
assets is given by p,=pe" =e", conditional on t >t and the starting level x,.
The total value of the pure equity firm in the hands (i) of its initial equityholders,
W, .(p) (unleveraged and no renegotiation), and (ii) of other owners after

bankruptcy, X, (p), under imperfect market are equal to

. ) w LW
VVuInr(p): P A]c——+|:}/—L+—:|AM (7)
r—u r r—u r
. . w . w
Xulnr(p)zélp A]x_éo +|:y_§]p +§O :|A/lx (8)
r—u r r—u r
A w+ry

A w+r A
(r=p0), p, = =S ) and A(p,)  refer

where p =———
P10 -4 &r

to the Appendix, and A is the negative root of the quadratic equation

A =D/ 2+du=r.

Proposition 2. Under incomplete market, we assume the noisy accounting report of

assets is given by p,=pe’ =e**" =e", conditional on t >t and the starting

levelx,. If L, (p) (with leverage and no renegotiation) and V,, (p) respectively

winr
denote the values of the firm’s debt and equity under these assumptions, then, if

y >b/r, the debt is riskless, and



Lwl,,,(m:é ©)
r
lenr (ﬁ) ulnr (p) (1 0)

If v <blr, the debt is risky and the expected values of the I}(p,) and i(p,) are

given by
w+b w+b
B 4, - { B }A/w for p,<p
r—u r r—u r
wlnr(p)_ b b A (11)
w+ w+
P B, BOxb_|: By }( ] e JOT D2 p
r—p r—u r Py
b b
;"‘[X(Pb)_;}’{lw Jor p,<p,
w+b
| 8P4, -p,) -2 g, )
Lwlnr (p) = r ‘Lt (12)
+|:y_ﬂ+§o_w:|(l4/lx_B/lxb)
r—u r
b b ’
+_BOxb|:X(pb)__:l(&] B/lxb fOl" pbsz
r r 1\ Py
A Ew+ry A w+b A
where =—— 20 T (yr- = r— LA, and
=TI 6 B Gt NI (r—p) i (D)

B, (p,) refer to the Appendix, and ) is the negative root of the quadratic equation

AM1=2A)c*/24+Au=r.

The prediction value, W, (p,), V,,.(p,), and L, (p,) from Proposition 1

and 2 are illustrated in Figure 1. Even if outer investors know that the observed price

is unbiased, they still feel frightened when the observed price decreases to p, . As

long as the firm does not declare bankruptcy, outer investors will overestimate the

7



firm value because debtholders seem optimistic about the firm under this situation. It
is familiar to the expected value of the debt and the equity value. However, inferior
information will eventually decreases the debt value as the observed output price
increases rapidly.

When the debt principal, b/r, is greater than the scrapping value, bondholders are
the residual claimants, and the debt is risky. Because of the direct bankruptcy costs,
the total firm value, W, (P;), which is defined by Vi, (Pr) + Lyinr (Be), will
decrease as b increases. Leverage generates losses from an ex ante point of view
because of the direct bankruptcy costs it entails under complete market. From Figure
2, it is easy to see the difference between complete information market and noisy
information market. When b is small, such that b/r is smaller than y, the debt is
riskless, and the payment of the coupon does not affect debtholders’ estimation of the
firm value under the unbiased observation price (W, (Br) = Wyinr(H¢)). When b
increases and b/r becomes larger than y, leverage becomes costly because it may
results in early liquidation at p, but not at p.. If p, < p,, the firm may goes to
“liquidation bankruptcy,” which means debtholders will prefer to liquidate the firm
than take over at bankruptcy. If p, > p_, there is some difference in estimating the
value of the debt because the bankruptcy occurs at p . When p, > p_, the firm is

asserted to be “an operating concern bankruptcy”. When the output price hits p,,



bonderholders tend to take over the firm but not to liquidate the firm instantly. Note

that there still is a debt capacity under noisy information since the total firm value

eventually converges to X, as b increases.

Inr
We also want to consider how the value of the firm’s security is affected if
debtholders and equityholders can renegotiate coupon payments. As the claim in

Mella-Barral and Perraudin (1997), the firm will not liquidate at p, or p, but at p,

when coupon payments can be renegotiated and equityholders can make

take-it-or-leave-it offers to debtholders. Hence, we define
Xwiwr (Pe) = fzfg (o) X(e*) gy, (x|Pr, X0, t)dx be the estimated total value of the firm

in the hands of other owners but liquidated at p.. Let us denote a as the
equityholders’ bargaining power and 1—a as the debtholders’ bargaining power.
When « =1, it indicates that equityholders can make take-it-or-leave-it offers to
debtholders. We shall assume that possible strategies for equityholders consist of
piecewise right-continuous service flow functions of p,, the observation price. Under
this situation, equityholders will pay the full coupon, b, as the observation price larger
than a trigger price, p,,, and when the observation price is less than p,_ ,
equityholders can extract a surplus by offering debtholders a service flow less than b
as long as the debt value exceeds X,,;,»(P:). When o =0, debtholders will try to

increase the value of their claims compared to the situation without renegotiation



because debtholders can make take-it-or-leave-it offers. Under this situation,
debtholders will act as residual claimants who maximize the firm value subject to the
constraints placed upon them by the “outside option” of equityholders. Therefore, the
debt value will equal to the firm value when the observed output price is less than
D,,» and the equityholders will take these concessions as long as the equity value
does not become negative. Nevertheless, debtholders do not obtain all information on
the firm, so they will ask debt value equal to W, (p;) =W, (p,) instead of
W(p,) when the observed output price is less than p,_,. Hence, as 0<a <1 and
p < P, , the debt value will equal aX,,p,r (D) + (1 — @)W, 1 (De)-

Let §(p) be the optimal debt service flow function under noisy information
market. The intuitive explanation of the service flow function is that debtholders
require a service flow from equityholders whose capitalized value is sufficient to
dissuade them from bankruptcy in order to keep operating. Therefore, equityholders
must provide enough income flow worth of XW,,,, ;@) = aX, (D) +
(1 — a)Wypr (p) when p < p,. From the above, we assume that
Lyyiwr(B; @) satisfies the following PDE when p > p,,

erlwr(ﬁ; 0() = §(ﬁ) + ﬂpAL:/vlwr(pA; 0() + ﬁz :/,vlwr(p’\; 0() (13)

a.Z
2
with the service flow function §(p) where fi and &° are the estimated mean and

variance of the logarithm of the observed output price under noisy information market.

10



Our assumption implies that L, (B; @) = XW,,,»(P; @) (with leverage and with
- PR o . . b

renegotiation) for all p < p,. No bubble condition includes lim; ,, L, (p;a)=—.
r

Under this situation, equityholders know the real price of the output, so the value of

equityholders is the real firm value minus the estimated value of debtholders, i.e.

I/vwlwr (p’ ﬁ’a) = W(p) _Lwlwr (ﬁaa) .

Proposition 3. Under incomplete market, we assume the noisy accounting report of
assets is given by p = peV = eXtV = e¥ and equityholders adopt the service flow
function, §(p). The values of equity, V,,, . (p,p;a), and debt, L, (p;c), are as
follows:

Viwr (0,05 @) = W (p) = Lyiwr (05 @) (14)
where, if y 2b/r, then debt is riskless, and L, (p;a)=b/r.If y<b/r, then the
debt is risky, and

A
. bl p A A
n —+| XW a)—— || — or p>p,
Lw]wr (pzaa) =<7 l: wiwr (ps ) r :‘(ﬁ ] f p p (15)

XVlewr(ﬁs;a) fOl’ ﬁsﬁa

where p, is solved by L', (p,;a)=XW', (p,:a), and A is the negative root

of the quadratic equation /IA(/IA -Dé&*/2+ /{,[t =r.

Proposition 4. Under incomplete market, we assume the noisy accounting report of

11



as- sets is given by p,=pe’ =e""V =" . If debtholders can make
take-it-or-leave-it offers, then renegotiation will not occur, and the firm will declare

bankruptcy at p,, i.e. the issuance of debt cannot generate an efficient outcome when

the observation price is unbiased.

Conclusions

Our study shows that, if equityholders can make take-it-or-leave-it offers, then
equityholders have to give up some equity value in order to convince the debtholders
to lower the bond coupon, and debt values will approximate the firm’s taken-over
value when the firm is in financial distress. Clearly, when the information on the
product price is more transparent, there is less information asymmetry, and
debtholders will require a lower information premium when equityholders want to
renegotiate the debt service.

When debtholders can make take-it-or-leave-it offers, no matter how low the
observation price is under the unbiased assumption, they will never renegotiate
actively with the unbiased observation price. The observation price is the only source
for debtholders to decide the renegotiation timing. Hence, they really care about the
price being underestimated or overestimated, and these two situations will lead to

opposite decisions. In order to avoid taking more risk, they are more passive, which

12



results in inefficient bankruptcy.
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Table 1: p, for different o with different a.
b=4, w=1, 0=0.1, r=0.05, u=0, y=60, =09, { =11, ¢r=1.
(%) denotes the percentage of p, .

04
a 0 0.25 0.5 0.75 1
0.1 3.3928 3.4733 3.5701 3.6776 3.7929
(92.97%)  (92.34%)  (92.02%)  (91.84%)  (91.71%)
0.2 3.2023 3.2655 3.3443 3.4391 3.5466
(87.75%)  (86.81%)  (86.20%)  (85.88%)  (85.75%)
0.5 2.9873 3.0093 3.0441 3.1047 3.2097

(81.86%)  (80.02%)  (78.46%)  (77.54%)  (77.61%)

P, 3.6492 3.7615 3.8797 4.0043 4.1358
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Figure 1: Security valuation with no renegotiation
b=4, w=1, 0=01, r=005, u=0, y=60, £ =09, & =11, =1,
p.=29194, p, =3.6492.
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Figure 2: Total firm value and leverage
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the observed output price is 5.
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Figure 3: Security valuation with equityholder offer
b=4, w=1, =01, r=005, u=0, y=60, §=09, (=11, a=0.1,
t=1, p.=29194, p =4.1358, p,, =3.7929 (91.71%).
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b=4, w=1, 0=0.1, r=005, u=0, y=60, £=09, =11, ¢
p.=2.9194 , p, =4.1385 , Do (@a=0.1)=3.7929 (91.71%)
D, (a=0.5)=3.2097 (77.61%).

19

L,

2



Values

Y Owrpnt price (@) or Observation price {p)

Figure 5: Security valuation with debtholder offers
b=4, w=1, =01, r=005, u=0, y=60, §=09, (=11, a=0.1,
t=1, p,=29194, p,=3.6492, p,_,(a=0.1)=3.3928 (92.97%).

Self-Examination

When firms experience financial distress, equityholders may act strategically, forcing
concessions from debtholders and paying less than the originally-contracted interest
payment. This article incorporates a strategic debt service under imperfect information,
which enables debtholders to receive the observation price instead of the real price,
and develops simple closed-form expression for debt and equity values. We analyze
the efficient implications of renegotiation, showing that debtholders will ask for
information premium when equityholders can make take-it-or-leave-it offers, and

debtholders will never renegotiate actively when they can make take-it-or-leave-it

20



offers. These findings inspirit our further empirical studies. We plan to write in more

formal form and submit the paper to financial journals.

21



R R LAV IATARAGERE R THRS
T

p g : 100

3 e NSC99-2410-H-009-043
TR LA ([ ARRAFATLRGEGARE  ZheTRET
MRS IRT: 11 55 i gy ea St
1B AR - sy | Do T FHBEREL
¥ 7 R Z BAH
o P e
100 # 6 * 26 F
£ % P Rome, Italy
100 # 6 * 29
(¢ =)
G

(# = )18th Annual Conference of the Multinational Finance Society

(#=2)

(# = )A Closed-form Solution for Options with Daily Price Limits

- g RS

#t=x Multinational Finance Society *t & * J1 % 8 “t B y%2. % - ~ & & jivp

e od 6726 P FA3 6/29 p ke x> % - % 10:00 a.m ~12:30 p.m.

* Hotel FENIX #5 440 #7354 § BI040 T pom, ~10 p.m. % pHE & gring -

FUAE R ERSEFHEEE N L EAL AN AR F 2 % 8:30a.n B

Bz Bish 3 id%h - 2 e BEFER > 29 E 8:30 a.m ~10:15 a.m. ~

10:30 a.m. ~12:15 a.m. ~2:15 p.m. ~4:00 p.m. ~4:15 p.m. ~6:00 p.m. > * B

Pl A3 BHm 2 A RES R PFEF > 4 Asset Pricing ~ Banks -

Financial Crisis ~ Microstructure ~ Econometrics ~ Derivative Markets »

1




Monetary Policy ~ Cross Listing ~ IPOs ~Funds ~ Liquidity ~ Insider Trading ~
Payout Policy ~ Corporate Finance -~ Ownership Structure -~ International
Finance~Exchange Rates~Portfolio Management ~Valuation-Bonds-~Executive
Compensation ~ Corporate Restructuring ~ Interest Rates ~ Real Options &
Real Estate ~ Analysts ~ Corporate Governance ~ Capital Structure ~ Earnings
Quality ~ Credit Risk ~ Emerging Markets ~ Commodities ~ Option Markets ~
Volatility -~ M&As - Behavioral Finance -~ Venture Capital -~ Hedging -
Bankruptcy/Financial Distress ~ Cost of Equity Capital ~ Derivative

Markets ~ Hedge Funds ~ Option Models ~ Pension Funds ~ Market Efficiency

FoBT e THBLBIABEFIEE PSR FT N D R RS
BT S5 FRRABFIH Y F 22 TN FERNETF BT T 4R

#REL x5 x4 £ 8:30am BitFx2 Ehdiith Fk- X Aore
BREE o S EP D E G RABTRRADE A S 0 B R RARE R 0 R
LH = Fime g Aitwmt s g R PRLR ?Jﬁ Prof. Subrahmanyam ;7 # >
HLFHRLARM-B > cEE 2 %= hkmst P 5 Prof.
Constantinides % Prof. Shefrin % =& & ?dﬂ“{' # Keynote Speech » - # 4
CE RN FHEN ST AN RA B FLELI AT T AP BES S
'MEBMfJE%Léﬁﬁtwyﬁd LR EIF AIELERLINELS
o2 ARFFE -

g g8

L S R FIT €0 B A B & 232 % “A Closed-form Solution for Options
2



with Daily Price Limits” » & G~ 2 g Aitem U473 F7 EF H = o
90 poa e 23 F 1 A& Black-Scholes #-73]™ H 445 f% » #Bﬁi&f‘v’?w}%r‘ S Sreh
finite difference method # Monte Carlo simulation % #cig = /2 » b 41 B f2
¥R A2 R CPHERE w2 g ed 2 8ilde ¢ g RG> &
§ R P Sk Ao R T B2 5422 finite difference method
2fE A FA A RE B R - RYE LT N - Bkt r - gt gt
do— EPBILJEE R R AP F RS - ERRETR I ERE SN 22
TR - g FERT N AEG AR AR R AL BT
LR ER Y A R TR T N RN A AR ey AR B
EoRALFLISRETIFHEELE SRR R AR SES
RI'Z 84 & pehinidsh > g BAmy SFEFHL o f1F g g
FARP R B ERFRRREENY T AR FHEHENTL AT B
By R EABFEFE 4 FENPRBAFTREDE Y 2 L A&7
MER Tk e FFF LR F AR FIF I O REATERF
IRIT R A FE R 0 B A A Ao s 2t - U] RIFRATA X BT G
&?%ﬁ%éﬁi@o#ﬁ’dﬁiﬁﬁﬁﬁgﬂ’Aiﬁﬁiﬁﬁﬁﬁﬁi
Y RO ELAETT o fteed B A RF NIRRT g B fdee 4 sl

E‘bw'\iifégﬁ”‘—"zi \; ,;4_,53;%:—; y fn_/uév\ Fﬂ{ﬂm;ﬁ;%{’ ﬁ?*}&p}aﬁ-_g}'} ’ ;v a

ol
B
\\ﬁr
Tk
s
=
g0y
f\n
=)
Tk
s
ke
o
N
g0y



e

I=4

BARARESEETAEMIFT %0 UE A AR TP B

CEIDEIRE S5 2503 Hol

FHSLENRAPN R GG SRR 0 d T F

I~

FXE RS REENFHE R EE R LR

ﬁ
Fm
[
E}
‘.4.4

{.ﬁiﬁéﬁ:??}'&% B I HES SR o don B E € 0 B A RE

FEL RPN TR RO A HB g B B EF AT

KEMNF Y W ERAE 4 L

PR RS AR E R R > Ea B RE

oy B fpenie s > B4 B T 7RISR s LR BERFEA -

o TR

MFC-18-Brochure £ i € & 7

g

".

e

g
®
g0y

Ao 2 AXEIFE REARE T F AL FEER



E SR RN W e o

SR TR A

p#:2011/09/17

FAL g %

VPR PRAFTATZRGEEREF RHEFEAYT

PE L R

3 F %5 99-2410-H-009-043-

F AT Mt

N

AFFLERAET




PeEREHFF LTS REL

PELFLIRE

33 %5 0 99-2410-H-009-043-

PELEIARITAT 2 RGBARAE  BRe Y e

LA OCF
irdy| P wERTE
& %57 p FREES gt | RERT | o SRk SR
e kit [BGRE | au 5os o 2
fegi) | EHH) H oo o T,
%)
T—
RIS 0 1 40% ERyasw
s i Fiapdspwd |0 0 100% -
wm ~ . R r’\
GEEE 3 4 40% EReaew
3 0 0 100%
PSS - 0 0 100% B
1 =<
21 o 1T K 0 0 100%
ks 0 0 100% &
R
f 1l £ 0 0 100% |+ =
s I 0 100%
gk a4 gl I 0 100% -
(B [BLgmih |0 0 100%
LEme 0 0 100%
PTT—
IETECE 5 7 40% EReaew
g4 i ) 0 100% £
e EIE 2+ EX N
TET lemnewe 2 4 40% EReaew
T
FIet 1 0 10% g/ [TRTE S
- PR S 0 0 100% .
© BTk 0 0 100%
# % 0 0 100% £
i 1
114 0 0 100% |+ =
s 0 0 100%
gk a4 gl 0 0 100% L
(ChEA) [BLeEiR |0 0 100%
L Eme 0 0 100%




H A%
(i Bt iigz &
5 hoyE B s d S
WEn L ER%EE
AT A R R
SRR N S R £
B2 E M E R
EE G F A

}ljo)

g

’i X538 P

freks

—

R E(FFHEEEN)

i/ e

Re|grga g A1 8

21

Fi

Byr A0 iR

T e

3
1
4e
g |FiHE/ iy
i
p

PEASHAEZ S (BR) Ak

OO O OO O o (o




ap %\L

™

T PR S TR PR R

%PQF?*@?%ﬁﬁﬁﬁ\&ﬁﬁﬂﬂﬁhﬁ»piﬁ* Fie "
(f ﬁ%+¢%w%%~&a‘%@‘§?é HERLT L) A G
BEMDIFLAY FE AR FRAE R MY EE S - FEER .

=

22 Flg :

FRFALTMFERFAPCGRR - E TP P RFIRIT- FEER
M=k
(DA p & (F®P > 12100 F 5°2)
15 & % bz
IS 3 A
(]2 & & 5]

2.

R Y TR P S R TE Y T

we e wd agdz~5% BEnY L&
B E® ¢ 57 e

pig e o iest? W&

w1 (12100 3 52)

3.

LG R R T B YA S
500 3 5 *2)

The valuation of risky debt is always central to theoretical and empirical work
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in corporate finance because debt financing plays an essential role in firm
financing. In this research, we focus on the problem of the implications of
strategic debt service with incomplete information. We reexamine related
efficiency problems via renegotiation with imperfect information. Our study shows
that, i1f equityholders can make take-it-or-leave-it offers, then equityholders
have to give up some equity value in order to convince the debtholders to lower
the bond coupon, and debt values will approximate the firm s taken-over value
when the firm is in financial distress. Clearly, when the information on the product
price is more transparent, there is less information asymmetry, and debtholders
will require a lower information premium when equityholders want to renegotiate
the debt service.

When debtholders can make take-it-or-leave-it offers, no matter how low the
observation price is under the unbiased assumption, they will never renegotiate
actively with the unbiased observation price. The observation price is the only
source for debtholders to decide the renegotiation timing. Hence, they really care
about the price being underestimated or overestimated, and these two situations

will lead to opposite decisions. In order to avoid taking more risk, they are more




passive, which results in inefficient bankruptcy. To the best of our knowledge,
the proposed model here is the first structural model considering renegotiation

with imperfect information. We believe that this research will contribute to the
literature of related studies of debt service.




