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ABSTRACT

In a study of the European telecommunication-sector bonkehawe find empirical
evidence that a firm’s new bond issue can temporarily inflakel ywpreads of other bonds in
its sector. We show that this effect seems unrelated to nadafmental information about
the bond’s issuer. Our results imply that an issuance of b8lidn Euros by Deutsche
Telekom temporarily depressed the mark-to-market vald®6fbillion Euros in outstanding
European telecom debt by approximately 273 million Eurokis Btudy is supported and
motivated by a stylized model of a risk-averse liquiditpyader in which supply shocks,
such as new issues, place price pressure on correlatedtisscur
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This paper provides an empirical analysis of the marke®vingpact of security issuance on
asset prices, based on a case study of European telecornssigdntce. Controlling for credit risk,
we find that sector-wide yield spreads rise temporarily spomse to debt issues by firms in this
sector. This yield-spread impact, which appears to be ate@to new fundamental information,
has an estimated half life of fifteen days. This study is sujgoloand motivated by a model
of a risk-averse liquidity-provider with imperfect abylito locate long-term buyers of the issue,
causing a temporary issuance price impact that spills aveotrelated assets.

As an example, consider Deutsche Telekom’s June 2000 bsue &f 15.5 billion Euros. We
estimate that in the week of issuance, this issue raised g@kads across the European telecom
sector by 10.1 basis points, as illustrated in Figure 1, wloasmstruction is explained in Section
2. In comparison, the mean bid-ask spread in this sectonglatr sample period was 2.6 basis
points. The estimated mark-to-market impact of this isstress the 100-billion-Euro telecom
bond market, while temporary, is 273 million Euros (0.28%).

Figure 1. The Impact of Debt Issuance on the Yield Spreads of ther Bonds
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The solid line is the estimated impact of debt issuance olyittld spreads of other bonds (scaled
to reflect the impact of Deutsche Telekom’s issuance of 1#i6rbEuro of debt in June of 2000).
The dashed lines are two-standard-error confidence bands.

As a result of the sensitivity of yield spreads to sectorendi@bt issuance, investors in bonds
of a given industry face the possibility that a bond issuancehat industry may temporarily
depress the market value of their holdings. We estimate/th#t of the variance of changes in
yield spreads over weeks of issuance can be attributed tortiss-market impact of issuance.
This “new-issuance” risk factor is distinct from intereate risk, from the issuer’s default risk,
and from normal risk premia for bearing this default risk. eTinansience of the yield-spread
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impact, indicated in Figure 1, makes new-issuance risk @digr concern to investors with short
holding periods, and to others sensitive to marking to ntaskech as leveraged hedge funds, than
to buy-and-hold investors, such as pension funds or insereompanies. To our knowledge, we
are the first to detect illiquidity-spillover effects as&ed with supply shocks in asset markets.

Issuers are subject to the risk that simultaneous, or neamiyltaneous, issuance by competi-
tors would raise their costs of funds. Rational managers tmexefore choose to defer planned
debt issuance — or preemptively issue debt — in anticipatidheir rivals’ issues. For example,
The Financial Timeseportg that Telecom Italia was “squeezed out by other telecom Heats
thus delayed a 10-billion-Euro issuance. Indeed, theildigton across time of issuance during
our sample period is consistent, according to a test exgaiim Section 4, with issuers who try
to separate themselves in time. (One could, however, angi®ther institutional considerations
motivate firms to separate issues in time.) The associadadnse game is left for future research.

In summary, we study the impact of debt issuance on secibe-yweld spreads. We propose a
supporting theory of illiquidity spillovers based on imfeat intermediation, and check whether
the behavior of the European telecom debt market near thestirhdebt issues is consistent with
our theory.

Available debt-pricing models do not explicitly account supply effects. In structural mod-
els? default occurs when the firm’s asset falls below some “défaolindary,” often the face
value of debt. Reduced-form modelabstract from the direct causes of default, which is in-
stead modeled as an arrival with an intensity that may depalydexogenously on firm-specific
or macro variables. Neither family of models has been exdnd treat new-issuance impacts.
Similarly, empirical models of yield spreads do not provéaeexplicit role for issuance.

LAmihud, Mendelson, and Lauterbach (1997) find positiveitidy spillovers across related stocks in reaction
to improvements in the trading mechanism.

2See “Telecom Italia Seeks 5 Billion Euros,” by R. Bream and/an Duyn, The Financial Times March 28,
2001.

3This family of models was instigated by Black and Scholeg@)%nd Merton (1974), and extended by Black
and Cox (1976), Geske (1977), Fisher, Heinekel, and Zeqi®&0), and Leland (1994), among many others.

4This class of models includes Litterman and Iben (1991)odaand Turnbull (1995), Jarrow, Lando, and
Turnbull (1997), Lando (1998), Madan and Unal (1998), anffiBand Singleton (1999).

SRecent examples of this literature are Collin-Dufresndd&tein, and Martin (2001), Elton, Gruber, Agrawal,
and Mann (2001), and Janosi, Jarrow, and Yildirim (20023htuld be noted, however, that two studies conjecture
that supply shocks may affect yield spreads. Collin-Dufeggsoldstein, and Martin (2001) investigate the determi-
nants of credit-spread changes. They find that fitted cegaftad residuals are mostly driven by a single common
factor, and conjecture that this missing factor is supply @@mand shocks. Duffie and Singleton (1997), in a study
of U.S. swap spreads, observe that a substantial fractiswayb-spreads variation is left unexplained by their model,
and suggest that swap-market-specific supply and demac#dshtay be driving the unexplained spread changes.



We propose the following mechanism for the price impact of debt issues. In many mar-
kets, liquidity-providing intermediaries, such as undetsys, trading desks of investment banks,
hedge funds, and other effective liquidity providers,ially absorb significant portions of a new
issue of corporate securities. These intermediaries m&y, kemporarily at least, significant
amounts of other bonds in the same sector. A risk-aversemetdiary’s incentive to hold these
correlated assets falls due to his newly acquired positiotihhé issued bond. We hypothesize
that liquidity-providing intermediaries face delays irethattempts to find and negotiate with
suitable buy-and-hold investors. Our search-based as®a@tg model is in the spirit of Duffie,
Garleanu, and Pedersen (2003). Over time, intermediariethse excess holdings of the issued
bond to buy-and-hold investors, such as pension fundstanse companies, other institutional
investors, and high-net-worth individuals. As the intedmaey offloads the new issue, his incen-
tive to hold sector-specific assets returns to pre-issukaveds, after controlling for changes in
other explanatory factors, and the spread impact of theussion the correlated bonds decays.
A decline in the market prices of these correlated bondsgoiesx a scheduled issuance through
anticipation. More risky, and more highly correlated, &ssee more severely affected by the
issue. In short, the issuance places temporary price peessuthe issued bond and on corre-
lated bonds. We refer to these effects assame-bondmpact of issuance and tlather-bond
impact of issuance, respectively. In Section 1, we forneali®s intuition in a stylized model.
This illiquidity-spillover theory compliments research systematic illiquidity, such as Amihud,
Mendelson, and Lauterbach (1997), Duffigr@anu, and Pedersen (2003), and Weill (2003a).

The European telecom sector provides an ideal setting fonasng issuance-related illig-
uidity spillovers in a market with relatively low return \atllity, compared to equity markets.
Between October 1999 and July 2001, net debt issuance isghisr surpassed 175 billion Eu-
ros, a 300% increase over the 60 billion Euros of debt oudstarin September 1999, represent-
ing 46% of all European non-financial corporate debt issugthd that period.The Economist
report$§ that these issues supported bids for government-aucticeikdar bandwidth licenses.

Our empirical model, motivated by our theory, uses the gtyaoitissuance as an explanatory
variable for changes in the yield spreads of European teidoonds. Our issuance measure is
the product of an issue’s market value with its duration,clihis approximately the reduction
in the issue’s market value due to a 100-basis-point parsitiét in the term structure of the
issuer’s credit spreads. While this issuance measure dutgsenfectly capture all sources of
unhedge-able risk to investors, we discuss its relativaaidges in Section 2.2.

6See “A $250 Billion Gamble: The Telecom Sector has Overreddtself,” The Economistlanuary 25, 2001.



We estimate a time-series model explaining yield-spreathgés with leads and lags of this
issuance measure, controlling for changes in the issuimgsfieverage, the issuing firm’s equity
returns, changes in the slope of the risk-free term stractnd changes in the short-maturity
interest rate. Due to possible endogeneity, explained atic®e2.3, we exclude the yield-spread
changes of newly issued bonds from this estimation. We astinwo versions of this model.
In one version, the impact of issuance on yield spreads istined to have a parametric de-
pendence, inspired by our theory, on time from issue; therskegersion is unconstrained. For
both versions, the estimated dependence of yield-spresatyels on issuance of other bonds sup-
ports our theory, in that it is economically and statisticalgnificant, transitory, and peaks on
the week of issuance. This finding is robust to alternative@hepecification. Riskier bonds are
more strongly affected by new issues. Issues of more cristtiy-debt have a stronger effect, per
unit of issuance, on other-bond yield-spreads, as do lé&sgees.

To the extent that equity returns reasonably control fodamental information about the
issuer that may be revealed during the issuance processstiimnce effect that we document
does not appear to be related to such information. Two otharacteristics of this issuance
effect point away from an information-based explanatiah:The effect is transitory, and (ii)
The effect peaks on the day of issuance, not on the day of acement. In Section 4, we
discuss alternative information-based explanations fwremnpirical results, such as the impact
of fundamental information, industry debt capacity, angstor risk aversion.

In a related analysis, described in Section 3.3, we charaeta component of yield-spread
changes that is unique to newly issued bonds. For these jahitsh were not used in the esti-
mation of our empirical model), we subtract the yield-sprelaanges predicted by our empirical
model from the observed yield-spread changes. Using thplsaamerage of prediction residuals,
we reject the null hypothesis that this “same-bond issuanogonent” is zero. We find that the
corresponding impact on yield-spreads levels is decrgasithe time since issuance, consistent
with one’s natural conjecture regarding the same-bond atnpfassuance.

These issuance-related price impacts could potentiallgxipéoited by arbitrageurs. Indeed,
the behavior of our modeled liquidity provider is consistesith that of an arbitrageur. This
“arbitrage,” however, involves risk. The estimated Shaigi@s associated with a strategy that
exploits the other-bond effects of issuance, even igndrengsaction costs, is only 0.34.

Our work augments the literature examining same-asseth\s@fiiects in equity markets,
which is concerned with separating the impact of fundamenftarmation embedded in supply
shocks from the impact of the supply shocks themselves. Sartiers find patterns of price
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pressure and attribute them to temporary imbalances inlg@ma demand arising from mar-
ket segmentation. Scholes (1972), Harris and Gurel (1986 Mitchell, Pulvino, and Stafford
(2004) find price pressure in the reaction of equity pricdsaitge block trades, to changes in the
composition of the S&P 500 Index, and to mergers, respdgtidesecond group of authors con-
tends that supply shocks cause permanent movements alamyvdod-sloping demand curves.
This group includes Shleifer (1986) and Wurgler and Zhutaya (2002), in studies of changes
in the composition of the S&P 500 index, Ofek and Richard&®®0), in a study of IPO lock-up
expirations, and Kaul, Mehrotra, and Morck (2000), in a gtafitechnical changes in the con-
struction of the TSE 300 index. Other authors find a comhbamadif transitory and permanent
reactions to supply shocks. Among these are Kraus and $&4P) and Holthausen, Leftwich,
and Mayers (1990), in studies of large-block trades; Hedd-amst (1982), in a study of seasoned
equity offerings; and Chen, Noronha, and Singal (2004),study of S&P 500 Index recompo-
sitions. Our study appears to be the first to document théogeil of price pressures to related
assets. Prior studies have focused on equity markets. Baridsh have less volatile returns
than do equities, are more likely to reveal issuance smhgvice impacts. Even relative to bond
markets, our “laboratory” for this study, the Europeandeta sector between October 1999 and
July 2001, is especially well suited to the task, given tingdasize and high number of issues.

The remainder of the paper is organized as follows: In Sedtjove describe the empirical
setting and provide a theoretical model of the price impatissuance. Section 2 describes the
data and presents a regression model relating yield-spresatyes to issuance. Section 3 reports
the empirical findings. Section 4 discusses the results.

1. A Model of the Price Impact of Issuance

We consider an economy with a risk-averse liquidity-pravidintermediary, who immediately
absorbs a significant portion of the issuance of a securityaacontinuum of equally risk-averse
long-term investors, who obtain positions in the issuediscas they are contacted by the
intermediary. The intermediary supplies immediacy to #seier, and other market participants,
in the spirit of Demsetz (1968). Both agent types have a tineéepence rate that is equal
to the continuously compounded risk-free rate on perfdajlyid money-market assets, and a
coefficient of constant absolute risk averswn

This economy has two equally risky assets. The intermediargnally maintains a constant
exogenously determined inventosypf each asset, for example in order to satisfy market-ngakin



demands. However, only asset 1 exists before time 0. At tim&, for someT > 0, it becomes
known that asset 2 will be issued at time 0. On issuance dayntermediary will absorls+ S
units of asset 2, targetirgunits as market-making inventory, and seeking to unloaddkeess"
Sunits to long-term investors. Leg(t) andgy(t) denote the intermediary’s inventories in assets
1 and 2, respectively, at tinte In the equilibrium that we describe, we haygt) = sfor all t,
go2(t) =0 fort < 0,q2(0) = s+ S, and will shortly derive a model af,(t) fort > 0.

In a contrasting Walrasian model, markets would clear imatety, and an intermediary with
a large inventory of securities would instantly find buyehs.practice, however, underwriters,
marketmakers, and other liquidity providers temporartg@b supply imbalances, eventually
unloading their positions as they locate longer-term itorss This intuition can be captured in
a search-based approach to asset prices, introduced ire D@#ileanu, and Pedersen (2003).
See, also, Vayanos and Wang (2002) and Weill (2003a). Werasthat the intermediary and the
long-term investors face search frictions, hinderingrthbility to trade quickly.

In our equilibrium, any of the finite quantity (continuum) pbtential investors, would, if
contacted by the intermediary, purchase a bond. The intiamnes allocationS of the new issue
is assumed to be sized for one bond per investor. After tinteeDguantity of yet-to-be-served
investors is thuS— (g2(0) — g2(t)) = g2(t) — s. Technological constraints preclude the interme-
diary from contacting the investors simultaneously. ladt¢he intermediary and a given investor
make contact at a Poisson arrival time with a constant seatehsityA. Assuming that these
contacts are independent across pairs of investors, ancettiain measurability assumptions are
satisfied (conditions are given by Sun (2000), p. 18, Thed@@nthe Law of Large Numbers
implies that the total contact-and-sale rate is, almostlgfithe search intensity multiplied by
the quantitygy(t) — s of yet-to-be-served investors. Thus, after time 0,

dag(t)

d(t) = @ = —A(g2(t) —9). (1)

Solving Egn. (1),
Rt)=s + Se™, fort > 0. 2)

Let R (0x(t),az(t),t) denote the intermediary’s timereservation value for asseeffor i € {1,2},
and letZ; andZ, be a long-term investor’s reservation values for assetsd12amespectively.

’Amihud and Mendelson (1980) suggest that dealers targstaoninventory levels. This hypothesis was sup-
ported by Madhavan and Smidt (1993) and Hasbrouck and Sfigr893) in studies of NYSE dealers and by
Hansch, Naik, and Viswanathan (1998) in a study of dealdisedtondon Stock Exchange.

8We henceforth suppress the “almost surely” qualification.



We will calculaté R; (ql(t), qz(t),t) andZz; in equilibrium. Long-term investors are assumed, for
simplicity, to be buy-and-hold traders, who are passiveepkat their one (at most) encounter
with the intermediary, and have a prior holding of one unias$et 1. Thus, when meeting an
intermediary they diversify their portfolio by purchasiage unit of asset 2 (since the two assets
are equally risky), and their reservation values for thedsare independent of the intermediary’s
inventoryl® We lets > 1, so gains from trade are guaranteed at every meeting betavkng-
term investor and the intermediary.

We assume, for simplicity, that the long-term investor getsxed fraction,b, of the gains
from trade. As a result, the timetrade price of assetVi(t), is

Vi(t) =b R (a(t), d2(t),t) + (1 —b) Z, 3)

which is an equilibrium outcome of the simultaneous-offergaining game described in Kreps
(1990). While there are other equilibria in which the bangay powerb depends endogenously
on the outside options of investors and intermediary, thestiof our results depends mainly on
non-zero bargaining power for the investor, and we avoidctimaplexities that a more detailed
analysis of the bargaining setting would entail.

1.1. Equilibrium Price Impact of Issuance

Suppose that the two risky assets are consol bonds, witblated default times, that pay coupons
at unit rate until default. We assume zero recovery at deféa simplicity. For each bond,
default occurs at the first arrival of a Poisson process witlorastant intensity. Specifically,
the default times aré; = min(ta,tc) andT, = min(1g, 1c), respectively, wherea, 1g, andic
are independent exponential random variables with paemswgtn, andnc, respectively. The
relative magnitude afic determines the degree of correlation in the default riskefttvo bonds.
Thus, by time, the bonds have paid cumulative dividend®aft) andD»(t), respectively, where

— [ b ] dt. (4)

1t <T>

Da(t)
Da(t)

9For the purposes of calculating the intermediary’s res@mavalue of asset 1, one needs to conjecture the
impact of an infinitesimally small trade on the future pathtaf intermediary’s inventory of asset 1. For simplicity,
we assume that the intermediary adjusts off-the-equilibrpath deviations from his target inventory of asset 1 in a
similar manner to his trades in asset 2.

10/f the long-term investors were not pure buy-and hold inmesstthe most likely candidate to provide them with
liquidity at a later date would be the intermediary. Thug kbng-term investor’s reservation values for the assets
would be positively correlated with those of the intermegliand the nature of our findings remain unchanged.
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Changes in the intermediary’s wealilVt), are driven by interest on current wealth, proceeds
from bond sales, consumption at raté), and dividends on bond inventories, so

2
dw(t) = ("W(t) —aa(t)Va(t) —c(t)) dt +-;qi (t) dDi(t). (5)

Fort > 0O, the intermediary chooses his consumption procgss)} : t > 0}, to solve the
infinite-horizon, time-homogenous problem

o _e—ac(u)
J[W, au(t), az(t)] :s{U}p E [ /t e (U D) — du], (6)
C

whereE; denotes expectation given the information $et {1(7,>s}, 17,>5;,S< t}. Atransver-
sality condition, stated in Appendix A, prevents the intediary from unlimited borrowing and
consuming. Fot < 0, the intermediary chooses his consumption prodess)} : t < 0}, to solve

}, (7)

whereJ(-,-,-) is the solution to (6). Consumption is required to Bg){adapted, and integrable.

the finite-horizon problem

0 _e—(XC(U)
MW,a(),1] = sup 1 E | [Te 0 =8 T du e 03w(0),u(0), S+
{c} t

We focus on the cage> 0, leaving the solution of (7) to Appendix A. Suppressingrirthe
notation the dependence @f, g2, V1, andW ont, the Bellman equation associated with problem
(6) is

0J (W7 d1, CIZ) 2 . 0J (W, di, QZ) .
i S A VY A\ —
» il:ﬂoo) { W W+ i;q PRV2—X| + TR
e*C(X
+ rJ(W,q1,02) — + N [I(W,0,q2) —I(W,q1,0p)] (8)

+ n [J(W,a1,0) —I(W,a1,02) | +Nnc [J(W,0,0)—J(W,ql,qz)}} = 0.

The last three terms in the objective function in (8) expilod fact that the default of a bond, or
a joint default attc, has the same effect as reducing the corresponding bondtaryeto zero,

since we assume zero recovery at defabilt.

HThe general case of fractional recovery of face value atuleda ratey is attained ifJ(W,0,q2),J(W,qs,0),
andJ(W,0,0) are replaced by(W + a1y, 0,02), J(W + g2y, 0z, 0), andJ(W + (g1 + ap)y, 0,0), respectively.
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Assuming differentiability of]), which we later verify, the intermediary’s reservationues
are determined by equating marginal rates of substitutiothatR;(qs, g»,t) for t > 0 is given

by
0J [W7 d1, q2:| aJ [W7 di, QZ]
ag ow '

The long-term investor’s reservation valugs,andZ,, for the bonds are derived from a similar

= Ri(01, 2, 1) e {1,2}. 9)

problem, detailed in Appendix A. The trade prices of the lkgandV,, are then given by (3).
We solve the Bellman equation (8), using (3) and (9), andyéhie solution’s optimality. The
analysis, inspired by DeMarzo and Yan (2003), is relegaiesbipendix A.

Figure 2 presents the solution of the impact of bond issuanspreads, assuming that no de-
fault occurs within the given time horizon. An issuance isosated with a temporary widening
in the yield-spreads of both the issued bond and the coeckladnd.

Figure 2. The Yield-Spread Impact of Debt Issuance
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The vyield-spread impact of issuance on the issued bond éaft on a correlated bond (right). The
underlying exponential variablas, 1g, andtc have parameters 0.035, 0.035, and 0.005, respectively,
implying a default intensity of 400 basis points, a mean timeefault of 25 years, and an annual default-
event correlation, coffly, <1, 1r,<1), of 0.09, which is typical of the U.S. telecom sector [see &efgny

and Renault (2002)]. Other parametexs= 0.2,r = 0.1,a = 0.05,s=5,S=400,b; = b, = 0.5.

A closed-form solution of the yield-spread impact is notiklde in this setting, although in
Appendix B we provide the intuition with an explicit soluti@f an analogous problem, differing
only in that the cumulative dividend proces&®sandD, are Brownian Motions. In that solution,
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the magnitude of the other-asset price pressure increashe riskiness of the issued asset and
of the other asset, in the correlation of the dividends oftéhee assets, and in the issuance size;
and decreases in the rate of contact between the interngegharlong-term investors. These
predictions motivate an empirical analysis of these comtpar statics in Section 3.5.

The remainder of this paper is an empirical study of the ntankde price impact of issuance.
We check which of the phenomena that we observe surroundibgissuance are consistent, at
least in character, with our illiquidity-spillover theory

2. An Empirical Model of the Impact of New Debt Issuance

In this section we describe the data, discuss our measureskfddjusted” issuance, and present
two versions of a reduced-form empirical model of changdsoimd yield spreads which is based
on that measure and aims to estimate the other-bond impe&suznce on yield spreads.

2.1. The Data

Debt issuance in the European telecom industry betweenb@&cth 1999 and July 15, 2001
was dominated by a dozen investment-grade firms: Britisecteh, Deutsche Telekom, France
Telecom, Portugal Telecom, Sonera (Finland), TDC (Deniaf&lefonica (Spain), TeleNor

(Norway), Vodafone (the U.K.), Telecom Italia, KPN (the Netlands), and Telia (Sweden).

Our database covers 347 bonds issued by these firms anditisted of Bloomberg, DataS-
tream, or the Reuters Fixed Income Database. Of these, 2E5sseied during our sample period
in 94 separate issuance-events. For each bond, we recergriticipal amount; the denominated
currency; the issuing firm; the rate and frequency of coumyments; the dates of issuance, first
coupon, and maturity; and whether the bond has floating cougies, options to convert or be
called, a “step-up” coupon provisidf,or a “greenshoe” provisioff We include bonds issued
by wholly owned subsidiaries of these telecom firms or by @pacompany, provided that the
credit risk of the bonds is linked to the telecom firm. Tabledyides summary statistics.

We calculated the duration of each bond in our sample, dailythe case of floating-rate
notes, we take the duration of the nedflyquivalent fixed-rate bond obtained by a fixed-for-

12Coupon rates on “step-up” bonds may react to changes ingheris credit quality, usually in terms of rating.

137 “greenshoe” provision is an option, granted by a secugiisuer to its underwriter, to increase the stated size
of the issue by as much as 10-15% to meet heavy investor deonasdcompensation and incentive to underwrite.

14The portfolio of floating-rate note and interest-rate swsapdt equivalent at default to the fixed-rate note, since
the interest-rate swap need not be at-market at that tims.efflect is typically very small.
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floating swap of the original note. Ideally, these calcolasi require the discount factors derived
from the issuing firm’s yield curve. In the absence of firmespe zero-coupon yield curves, we
use the term structure of swap yields in the bond’s denomihatirrency. (See Appendix C.)

We collected daily trade prices from Reuters and DataStr@auth resolved inconsistencies
between data sources by consultifige Financial Times These sources capture only publicly
traded debt, and prices for privately placed, or otherwisttagled, issues are unavailable. We
discarded suspect prices and prices on bonds with fewerfi@neported prices. We are left
with at least partial time-series of prices for 192 of the d®im our sample.

We computed the semi-annually-compounded yield-to-nitgttor each priced bond, daily.
We compute yield spreads of zero-coupon and fixed-rate bretats/e to the yield to maturity of
a hypothetical reference bond of the same maturity and soapacture, based on LIBOR and
swap rates of the appropriate currency. The yield spreadl®ating-rate bonds are taken to be
those of the fixed-rate bonds obtained by a fixed-for-floagiwgp of the original notes.

We obtained the market value of the firms’ equity from Date&tn. We computed the ag-
gregate face value of each firm’s debt from our bond data3éte (elatively low frequency of
accounting statements renders them unsuitable for ouopasp)

2.2. ARisk-Adjusted Measure of Bond Issuance

In order to estimate the impact of new issuance on marke¢-\wihd yield spreads, we first
develop a measure of the quantity of issued debt. The maectbg is to capture the risk of
changes in the market value of the bond, after hedging istteage risk (which investors can
hedge away relatively easily), and enable aggregationsacoplethora of bonds of different
maturities, ratings, domiciles, and structures.

Our issuance measure for a given bond is the product of the’borarket value at issuance
with its duration. Specifically, consider bomgissued at timeg with price Vo and durations,.
Therisk-adjusted issuancaf this bond at time is

VoSo, t=to,
|n,tz{ 0 0 (10)

0, otherwise.

This measure approximates the reduction in the issue’'seh&etue due to a 100-basis-point
parallel increase in the term structure of the issuer’sitsguieads. This issuance measure effec-
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tively ignores default-event risk. For investment-gradas, the risk to market value of default is
small relative to the risk associated with yield-spreachges. For a bond with a typical annual
yield-spread volatility of 100% and an annual default freey of 0.4%:° only 3% of the total
variance of change in market value over a 20-day horizongltate to credit risk (that is, default
and yield-spread changes) is due to default risk, assuntfg iecovery at default. Neverthe-
less, we construct two alternative issuance measures thatebunt for default-event risk by
incorporating the first and second moments of loss giveruttef@ur primary issuance meausre,
Int, also fails to address heterogeneity (across bonds) indlaility of credit-spread changes,
another relatively unhedge-able risk factor. We have conttd an alternative issuance measure
that accounts for yield-spread volatility, but which mayraduce additional measurement error.
The results from estimating our model using these threenaltee issuance measures are similar
to those obtained using our primary issuance measurésee Section 3.4).

Since a plurality of the bonds in our sample are denominat&airos or Euro-zone currencies
(56.1% of principal and 43.9% of the number of bonds), we daatize our measure of risk-
adjusted issuance by using the Euro equivalents of the boraiget values.

We construct a measure of sector-wide risk-adjusted issyan aggregating across tinte-
telecom-sector issues. For this, Mtlenote the set of bonds included in our study, anthebe
the timet measure of risk-adjusted issuance due to bgrgiven in (10). Then,

I = Zw Ing (11)

is our definition of aggregate risk-adjusted issuance, iMhie use, in a regression framework, as
an explanatory variable for yield-spread changes.

This measure ignores asymmetries among the firms in the iaoeas among the bonds’
yield-spread changé$. For example, a certain note issued by British Telecom andiantical
bond issued by France Telecom are treated as though theytegame impact on sector-wide
bond yield-spreads. In addition to ignoring heterogenieitgovariance, this issuance measure ig-

I5Hamilton (2003) reports that the average annual defauiieacy for the riskiest European investment-grade
issues is only 0.4%. The default probability of higher-dasues is lower.

eWe experimented with a risk- and correlation-adjustedéese measure. We picked one bond, with roughly
five years of duration at July 2001, from each of the issuegs.eBch bond pair, we regressed one on the other to
get the implied cross-firm yield-spread “sensitivity”. hig alternative formulation, changes in the yield-sprefad o
a, say, British Telecom bond are regressed on a risk- anélation-adjusted issuance measure which aggregates
Int, the timet risk-adjusted issuance due to bamdveighted by the sensitivity of British Telecom’s yield spds to
the changes in yield spreads of bonds issued by Innidsuer. Due to the little variation in cross-firm yieldrepd
sensitivity, we obtain almost identical results when eating our empirical model with the risk- and correlation-
adjusted issuance measure and with the simpler and motalitacisk-adjusted issuance measure.
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nores clientele effects induced by market segmentatiomgrmvestor groups with idiosyncratic

preferences by rating class, maturity, domicile, and soSurch investor heterogeneity could be
due to different levels of investor risk aversion, or diffiet contractual prohibitions on allowable
investments, as is the case for certain mutual funds oransercompanies.

2.3. A Time-Series Model of Yield-Spread Changes

Let Ast nt denote the change from week 1 to weekt in the yield spread of bonu, issued by
firm f in currencyC(n). We estimate the model

DSt nt = Yo + ViADISTr ¢ + yoRE, + yadS ™ + yaart™ + (L) log (it) + &rnr,  (12)

where the distance to defaul)ST; ¢, is the difference between the firm’s assets and liabilities
divided by asset volatility (See Appendix EEa'fﬁt is the weekly return on the firm’s equitﬁt,C ")

is the ten-to-two-year slope of the term structure of swajdgi for currencyC(n) (See Appendix
C); andrtc(”) is the three-month LIBOR rate for curren€yn). The lead-lag polynomiap(L) is

(p(L) — WzLKZ + -+ @L+@+ ([LlL*l + -+ (ILKlLiKl, (13)

for some positive integerns; andKy, wherel is the standard lag operator. The “error” terms,
€t nt, are assumed to be of mean zero and uncorrelated with ciamenlagged values of the
regressors. The use of the logarithm operator in (12) irm®Bn abuse of notation, as we re-
place Iog(l?) with zero whenl; is zero. We refer to the combination of (12) and (13) as the
“unconstrained model” of yield-spread changes.

Issue size and issue price may be co-determined, since afienested in raising more capital
may “price to sell” an issué’ As a result, if the yield spreads of newly issued bonds weeel us
in estimating (12), the issuance measure(lpgwould be endogenous to the model. To avoid the
statistical implications of endogeneity, we exclude frdrma teft-hand side of (12) yield-spread
changes of a bond during the fikst weeks after its issuance.

The coefficients inp(L) correspond to past and future issuance. For exangplend @_g

measure the expected change in other-bond yield spreads theanticipated value of I((g[)

18For a given firmf, the distance to defaulDISTt;, and the issuance measure (qg may be multi-collinear,
since both change when the firm issues debt. We include baibrinegression, as the distance to default, unlike
log (I ) captures all leverage changes in the firm’s capital stracand not just those due to debt issuance.

L’For example, a bond is “viewed by the market as generoustg@r which it needs to be to clear the volume;”

in “GM Bonds Tap into Wall of Money’,” by A. Roberts and J. Wigg, The Financial TimesJune 27, 2003.

13



two weeks in the future, and the observed value of(lﬁ)gsix weeks ago, respectively. We
implicitly assume that the market is aware of an issuanceadtK; weeks in advance. Our
choice ofK1, as explained in Section 3.1, makes this a relatively beaggumption.

Equation (12) is a model of yield-spread changes. We armaitgly interested in theu-
mulativeyield-spread impacts of issuance. A bond’s expected cuelgield-spread reaction
to issuancg weeks after an issue of another bon([ibz_Kl@ per unit of log issuance, where
—K1 < j <Ko. Letej denote K1+ Ko + 1)-dimensional vector with ones in the firselements
and zeros elsewhere, and R{@) denote the estimated covariance matrix for ¢ie) coeffi-
cients. The estimated variance of cumulative yield-spreadtions at week due to an issuance,
due to coefficient uncertainty alone g5Q(¢) €;.

The specification of the lead-lag polynomial (13) does ndy fexploit the insights of our
theory. We expect issuance to raise the yield spreads of btimels as issuance day approaches.
This effect should peak on issuance day, and decay aftansswlay. If the impact of issuance
on yield spreads is along these lines, then constrainingemression model to conform with
these time-from-issuance patterns may improve the acgoifadbe estimated coefficients.

More specifically, for a scaling paramef&rand coefficientd1 andA, of exponential decay
for the lead and lag coefficients, respectively, a reasenpétametric model of the impact of a
new issue on other-bond yield spreads is

B (e—szzLKz +otett 1 0p e 4y e*AlKlL*Kl) : (14)

per unit of log issuance. The cumulative other-bond readtidssuance and its variance (due to
coefficient uncertainty alone) can be obtained directlyfi@4).

In order to address yield-spread changes, we differencet¢lagbtain a constrained specifi-
cation for the lead-lag polynomiglL):

oL) = B <i (ef)\zi _ e—)\z(i+l)> Lt 2 (ef)\zi _ efxz(i71)> Li) . (15)

The “constrained model” of yield spread changes, given bycttimbination of (12) and (15),
requires the estimation of three parametfra;, andA,, for the other-bond impact of issuance.
In contrast, the number of parameters required in the utinsed model for the same purpose is
equal to the number of lead and lag teriks;+ Ko + 1. Thus, the constrained model, if reasonably
specified, is less likely to over-fit the data than is the ust@ined model.
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2.4. Control Variables and their Predicted Signs

We discuss below the choice of control variables in (12),@edict the signs of their coefficients.

 Distance To Default: Under structural models, such as Merton (1974), Black ainblgs
(1973), and Black and Cox (1976), the distance to defaulsigfecient statistic for default-
event risk. This concept was popularized by KMV [see Vasi(d€l84), Kealhofer (2003a)
and Kealhofer (2003b)]. We expect a negative coefficienDi@&Ts ;.

» Equity Return: Favorable information is expected to increase the firm'stgqeturns
and to decrease the yield spreads on its bonds. We includty egurns in (12) to control
for the effect of fundamental information on yield-spredicges, and expect a negative
coefficient forRF .18

» Short-Maturity Interest Rates: Longstaff and Schwartz (1995), Duffee (1998), and Collin-
Dufresne, Goldstein, and Martin (2001) find that yield sdeetall when treasury yields
rise. We expect a negative coefficient f&t

 Slope of the Term Structure of Swap Rates:An increase in the slope of the risk-free
term structure increases the expected future short ratee [8terman and Scheinkman
(1991).] Therefore, if the short-maturity interest rats hanegative effect on yield spreads,
so should the slope of the term structure. Additionally, elide in the slope of the term
structure may imply a weakening economy, when loss-givefatdt is expected to rise [see
Frye (2000)] and yield spreads should widen. We expect ativegaefficient fors’.

We considered several European bond indices for inclusaroatrols for general trends in
market-wide yield spreads, but opted not to include themuinmodel. First, they are heavily
laden with European telecom-sector debt. Second, whikexineturns are available, the associ-
ated spreads are not, and seem difficult to estimate withadNaidata.

We do not control for tax effects, as do, for example, Eltonjli&r, Agrawal, and Mann
(2001). (They explain levels of spreads, and we explaingeam spreads; tax effects on spreads
are relatively stable over time.) Our yield spreads are @lative to government bond yields, but
rather to swap and LIBOR rates, which, in general, do notyebgmeficial tax treatment.

We also consider variants of (12) with alternative contanliables. See Section 3.4.

185chaefer and Strebulaev (2003) find negative correlatibmden equity returns and yield-spread changes. El-
ton, Gruber, Agrawal, and Mann (2001) and Collin-Dufresieldstein, and Martin (2001) find that higher market
returns are associated with a tightening in yield spreallsy Tonjecture that equity and debt prices are affected by
similar risk factors. We include the firm’s equity returnstiead to better capture firm-specific information.
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3. The Impact of Debt Issuance on Yield Spreads

This section presents our empirical findings on the impadedtt issuance on yield spreads.

3.1. Estimation Methodology

In addition to excluding the yield spreads of newly issueddsofrom the estimation of yield-
spread changes model (see Section 2.3), we eliminate tldespecads of convertible and callable
bonds due to the price distortions caused by their embedpigohality. We also eliminate the
yield spreads of bonds with a face value of less than 500aniliuros, with more than five years
since issuance, and with less than one year till mattfitye estimate (12) with the remaining
1889 yield-spread observations.

In most cases, thEinancial Timesprovides a brief description of a new bond issue on the
first business day following issuance. Information aboutipooming issue may, however, be
available earlier to market participant3.he Financial Timeseported the intent to issue the
bonds in our sample a early as seven weeks before the isstate?e With that in mind, we set
the number of weekly lead terms of risk-adjusted issualggtp seven.

In contrast, no such guidance existskat the number of lag terms. We estimated the uncon-
strained version of the model wiy ranging from one to twenty-five, and calculated the Akaike
information criterion and the Schwartz criterion for eapledfication. Based on these criteria,
we estimate our model with twelve weekly lags of risk-adgdsssuance, = 12).

9Similar selection criteria are used by Collin-Dufresne]d3tein, and Martin (2001) and in the construction of
the Lehman Brothers’ Liquid Corporate Bonds Index.

20 Typically, the financial press mentions the firm’s intentgsue debt several weeks before the actual issuance
date. Tentative details are gradually revealed via conferealls with investors and “roadshows” in major cities.
The deal’s size and structure is announced on the issuagcalthugh issues can still be withdrawn, and the issue
size may be increased after the issuance if a “greensho@nojst exercized. For example, consider the largest
one-day issuance in our database: 15.5 billion Euros irranches issued by Deutsche Telekom on June 28, 2000.
On May 2, 2000 the Financial Times reports that DT intendsypothe bond markets to finance part of the winning
bid for the UK'’s third generation mobile phone licenses. thaw reference to DT’s plans is made on May 28. On
June 14, we learn that DT is planning to raise $8 billion inrfourrencies “towards the end of the month after
roadshows in the US and Europe”; the underwriters are alsoumted. Another mention of this deal is made on
June 15, 2000. On June 16: “Roadshows finish in the UK todaywalhmove to the US next week and Europe the
week after.” The deal will be in the $8B - $15B range; and tewganaturities are provided, as well as the possibility
of a step-up provisionThe Financial Timesnakes another short reference to this issue on June 21. @n2Rin
“...bond investors are now fully focused on the eagerly tadgumbo financing from DT.” A tentative issuance date
is provided on June 24; “DT is expected to launch an $8B oftpgarly next week.” On June 27: “DT is poised
this week to launch [its] bond issue... strong investor deafmaay lead it to increase its planned offering to $15B;”
some details (currencies, number of tranches) are mewti@de June 28, a 14.5 billion Euros deal is priced and the
exact details are given. On June 29 we learn that the deakisabscribed and a size increase is likely. The deal is
completed on June 30 with a final size of 15.5 billion Eurod.cotes are from thE&inancial Times
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We use ordinary least squares to estimate our unconstraiodél of yield-spread changes,
and non-linear least squares to estimate its constrainsibwe Heteroskedasticity could arise
from differences in investor clienteles over bonds’ coyrf issue, denominated currency, or
rating category, or from risk factors not captured by ourtoarvariables. Heteroskedasticity
could lead our estimated coefficients to be inefficient ane ldwnward-biased standard errors.
We use the Newey and West (1987) autocorrelation- and rsdedasticity-consistent covariance
estimator, with ten lags, to estimate the covariance mafrmegression coefficients.

3.2. Estimation Results

Tables Il and Il present the estimated coefficients and Hse@ated statistics for the uncon-
strained model and the constrained model, respectivelgoth models, the coefficients for the
control variables are, as expected (see Section 2.4),imegaid significant at the 5% level.

Figure 3 presents the estimated impact of issuance on btretyield spreads. The solid line
plots the estimates of the constrained model. The dashesldire two-standard-error confidence
bands. The estimates obtained from the unconstrained raceletarked x'.

Figure 3. The Cumulative Impact of Debt Issuance on Other-Bad Yield Spreads
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The solid line is the estimated cumulative other-bond ysgdead impact of debt issuances (scaled
to reflect the impact of Deutsche Telekom’s issuance of 18iBrbEuro of debt in June of 2000),
as implied by the constrained model. The dashed lines arestavawlard-error confidence bands.
The estimates obtained from the unconstrained model arecichax '
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Figure 3 is scaled to reflect the impact of the largest isseiamour dataset, a Deutsche
Telekom six-tranche bond, issued on June 28, 2000, with greggte face value of 15.5 billion
Euros. The constrained model predicts that the cumulathverdyond yield-spread impact peaks,
on the week of issuance, at 10.08 basis points (witlstatistic of 5.98), and has a half life of
16 days. The unconstrained model generates similar restls cumulative other-bond yield-
spread impact peaks, on the week of issuaiat, 9.67 basis points (with tastatistic of 6.14)
and has a half life of 15 days. At the time of Deutsche Telekoissue, the market value of
outstanding European telecom-sector debt was 100 billimo€ The mark-to-market impact
of Deutsche Telekom'’s issue on this portfolio is 260 milliaros (0.26%), as estimated by the
constrained model, and 273 million Euros (0.28%), as eséichhy the unconstrained model.
This effect corresponds to a price elastiéftyf -3100. In comparison, Scholes (1972) finds a
price elasticity of -3000 to large-block stock trades.

Our estimation may be affected by selection bias. The yiptdads that we use in our esti-
mation are derived from reported transaction prices, buargeunable to control for the identity
of the parties that engaged in these trades. Investors vehaveare of the effects of illiquidity
have an incentive to trade with the intermediary immedyaseirrounding the issuance, while
subsequent trades are more likely to be those of less-gmaitésl investors.

To further emphasize the economic significance of the imphrdsuance on yield spreads,
we attribute the yield-spread variance among the regressaur model. We focus on weeks
of issuance, when we expect the effect of issuance to be mormpnced. We find that our
measure of the other-bond impact of issuance accounts 6% 0f the yield-spread variation on
issuance-weeks observations. Additionally, during ounga period, the mean bid-ask spread
in the telecom sector was 2.61 basis points, substantiedly than the sector-wide impact of
Deutsche Telekom’s issue and of other large issues. Thdathdeviation of the bid-ask spread
was 1.82 basis points. We investigate the impact of issuanded-ask spreads in Appendix F.

We have seen that the estimated half life of the other-bdiedtgt 15 business days. In com-
parison, Harris and Gurel (1986) find that the half life of $h&ck price impact due to inclusion in
the S&P 500 Index is eleven business days. Chen, Noronh&iagdl (2004) find that the price
impact associated with deletion from the S&P Index is nefaily reversed only after 60 trading
days. The empirical microstructure literature finds lessigent reactions to inventory shocks

2lWe perform a Monte-Carlo simulation of the cumulative othend yield-spread impact of issuance, using the
¢(L) coefficients from the estimation of the unconstrained madel their associated variances. We are unable to
reject, at the 5% confidence level, the null hypothesis thateffect peaks on the week of issuance.

22\\/e define the price elasticity as the percent change in siggsiyciated with a 1% higher price.
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of equity intermediaries. For example, Madhavan and Sniigi98) estimate that it takes, on
average, 7.3 trading days for imbalances in the inventofiésy SE specialists to be reduced by
50 percent. Hansch, Naik, and Viswanathan (1998) find tleath&ff life of inventory imbalances
of dealers at the London Stock Exchange is 2.5 days.

We estimate an economically and statistically significése in yield spreads in reaction to
an issuance. To the extent that equity returns, which ataded in (12) as an explanatory vari-
able, provide a reasonable control for fundamental infoionahat may be revealed during the
issuance process about the issuing firm, this price prese@® not appear to be related to such
information. Two other characteristics of this issuandeafpoint away from an information-
based explanation: (i) The effect is transitory, and (iigTéffect peaks on the day of issuance,
not on the day of announcement. This is consistent with otogption that the issuance effects
that we document are mainly due to illiquidity, rather tharfundamental information revealed
by the new issue. We further examine the informational gurdédebt issuance in Section 4.1.

3.3. Characterizing the Same-Bond Impact of Issuance

In estimating (12), we excluded the yield-spread changesewfly issued bonds, due to the
endogeneity concerns that we raised in Section 2.3. Thusiawe not — so far — measured the
same-bond impact of issuance.

Let 94 and 95 denote the samples of yield-spread changes of newly issoedsband of
seasoned bonds, respectively. One approach to the endiyganadlem is to explain the yield-
spread changes i in a system of simultaneous equations, relating issuarzeetgsiissuance
price and vice versa, along the lines of Green (2000), Chdie The small number of obser-
vations in9y, however, leaves relatively little power for this methodstead, we characterize
the same-bond impact of issuance by examining how well tlefficeents from (12), estimated
using the yield-spread changes)g (which are not subject to the same-bond effect), explain the
yield-spread changes M (which are subject to the same-bond effect). The null hypsithis
that the same-bond effect is zero, and that the two samplesd® the same population.

Let ASt n(t) be the out-of-sample, null-model-predicted change frorakte- 1 to weekt in
the yield spread of bondissued by firmf, defined as

D81 n(t) =9 + 1ODISTry + %oRE, + 30" + @art™ + o(L)log (i),  (16)

wherefo, V1, %o, ¥3, 74, and@(L) are the estimated coefficients from (12).
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For the 286 observations iy, we subtracthSs; from the observed yield-spread change,
Asg ¢, to obtain the null-model-predicted residuals,

En(t) = Ast n(t) — ASt n(t). (17)

Under the null, these residuals are standard least-sqtaress,” and should be of mean zero.
On the other hand, if the impact of same-bond issuance iseschibed by our theory, then
these residuals would have negative mean. Formally, wethestull hypothesis of no same-
bond effectHo : E[€nt] > 0, against the alternative hypothedis,: E[€n:] < 0. We reject the
null hypothesisttstatistic of 3.11), and interpret this rejection as caesiswith a same-bond
issuance effect, which widens bond yield spreads followagy issuance.

The null-model-predicted yield-spread-changes resglalibw us to reconstruct the portion
of yield-spreadevelsthat is left unexplained by (12). For each bond, we calculs¢alifference
between the unexplained portion of yield spreads on the wéé&suance and the unexplained
portion of yield spreads weeks after issuance. We average these differences bynbesince
issuance to obtain the term structure of average null-mpuaalicted residuals, which we use
as a gauge of the same-bond impact of issudhcEigure 4 plots this term structure, which
is decreasing almost monotonically, as does the same-bopaci of issuance that our theory
predicts. This average impact peaks on the first week altaaixce, at 13.54 basis points.

Figure 4. The Term Structure of Average Null-Model-Predicted Yield Residuals
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The term structure of average null-model-predicted yiekiduals, as implied by the comparison of
the predictions of our model to the actual yield spreads wiynessued bonds.

23The differences in explained yield-spread levels betwherbbnds i and9s could be also due to different
sensitivity to the regressors in (12).

20



3.4. Robustness of Model Specification

For robustness, we estimated our model on some data sulesample split our sample into
halves, and estimated the yield-spread reaction to issuaitlosin each sample period separately.
The other-bond impact of issuance is more pronounced ingbensl half of the sample than
in the first half (12.9 basis points vs. 8.8 basis points,extéd reflect the impact of Deutsche
Telekom’s issuance), as is the impact attributed to the daone effect (18.7 basis points vs.
13.0 basis points). We explain this difference with the Ioaredit quality that prevailed in the
second half of our sampké. We split the sample of yield spreads into those for bonds leith
than five years and more than five years to maturity, and irgsefior bonds with less than one
year and more than one year since issuance.

We also tried alternative model specifications. We replanediefault-event-risk proxy, the
firm’s distance-to-default, by the ratio of face value of firen’s debt to the market value of
its equity. Despite reservations about the appropriatenésredit rating as credit-risk proxies
in high-frequency studie®, we also included in our regression indicators for the firnmsdét
ratings. Due to concerns about the possible co-linearigisihnce to default and risk-adjusted
issuance, we also estimated a variant of (12) without an@kptoxy for the firm’s riskiness.

We experimented with alternative issuance measures:e(prbduct of risk-adjusted issuance
and the sample yield-spreads volatility in the precedingl&@s; (ii) the expected loss due to
default on the newly issued bond over the bond’s life, asegmaiero recovery; and (iii) the
standard deviation of expected loss due to default overaheshorizon. Appendix D describes
the ratings-based calculation of physical-measure dgaobabilities, required for (ii) and (iii).

These alternative measures address incremental risk bgrivevestors due to new issues.
These risks are different from the risk that we capture withpyimary measure of risk-adjusted
issuance although they are multi-collinear by constructi@onsequently, these measures may
also complement our primary measure of risk, GE@ rather than replace it. We therefore add
the successively orthogonalized parts of measures {i)a6d (iii) to our regression model.

In all cases, the other-bond yield-spread impact of isseiangositive and statistically signif-
icant, and we reject the null hypothesis of no same-bond amdable IV summarizes the results
for the subsamples and model specifications mentionedsrséation.

240ur theory suggests that the other-bond impact of issuarcedses in the credit quality of outstanding bonds.
The median credit rating of outstanding bonds is Aa3 in ttst fialf and A2 in the second half of the sample.

25Hand, Holthausen, and Leftwich (1992) and others, inclgdiull, Predescu-Vasvari, and White (2003), have
shown that credit-rating changes are lagged responsesdeiyed shifts in credit quality.
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3.5. Comparative Statics for the Other-Bond Impact of Issuace

Our theory predicts how some factors affect the magnitudéh@fsame-bond and other-bond
impacts of issuance. We expect a more pronounced otheribgratt of issuance when the is-
suance is riskier; when the outstanding bond is riskier;nthe yield-spread correlation between
issuance and outstanding bond is higher; when the contadbefween the intermediary and the
longer-term investors is lower; and when the issuance ggetarWe examine these predictions
below and outline the results in Table V. We do not examineptiedictions regarding the same-
bond effect, which we have not directly estimated. (Newddss, we reject the null hypothesis
of no same-bond effect at the 5% confidence level in all of gexdications described below.)

We use the issuing firm’s credit ratings as a proxy for a borigigness. We arbitrarily clas-
sify firms that were rated A8 or above as “high-rated” and all other firms as “low-rated.& W
assume that yield-spread correlation is higher for borglsei@ by the same firm than for bonds
issued by different firms. We conjecture that the unobséevebntact rate between intermedi-
aries and long-term investors may be related to a bond’eayr. We use the median size of the
bonds in our sample, 250 million Euros, to differentiateAssn “large” and “small” bonds.

Issuance Credit Quality

We estimated a variant of (12) in which the risk-adjustedasse, Iog(l ) is replaced by
two separate measures: the risk-adjusted issuance dughtadied firms and the risk-adjusted
issuance due to low-rated firms. As expected, the estimatedhmal other-bond impact of low-
rated issues is higher than that of high-rated issues (158 points vs. 6.80 basis points,
scaled to reflect the impact of Deutsche Telekom’s June 230@). Both impacts are significant
at the 1% confidence level. Using a standard Wald test, wetrgethe 5% confidence level,
the null hypothesis of identical impacts. Panel A of Figumipares the other-bond impact of
high-rated issues with that of low-rated issues.

Outstanding Bond Credit Quality

Our sample consists of 1393 yield-spreads observationgbfrated bonds and 496 yield-
spreads observations of low-rated bonds. As expectedstheated impact on high-rated bonds
is less pronounced than the estimated impact on low-rateddy®.23 basis points vs. 13.22 basis
points, scaled to reflect the impact of Deutsche Telekonr®e R0D00 issue). Both impacts are
significant at the 1% confidence level. Using a standard Vésig we reject, at the 5% confidence

26Changing this threshold does not affect the nature of ourtses
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level, the null hypothesis of identical impacts. Panel B igiufe 5 plots the other-bond impact of
issuance on high-rated bonds and on low-rated bonds.

Yield-Spread Correlation

We split our data into 207 yield-spread observations of Bassued by firms that issued an-
other bond on the same week and 1418 yield-spread obsersatiall other bonds. As expected,
the estimated other-bond impact of issuance is more prasalfor bonds issued by the same
firm than for bonds issued by other firms (9.47 basis points8v80 basis points, scaled to re-
flect the impact of Deutsche Telekom’s June 2000 issue). Baplacts are significant at the 1%
confidence level. However, using a standard Wald test, wenoaireject the null hypothesis of
identical impacts at any reasonable confidence level. Eiguwwompares the other-bond impact
of issuance on bonds issued by the same firm with the impacbodsissued by other firms.

Issuance Currency

We estimated a variant of (12) in which I()kg) is replaced by two measures, the risk-
adjusted issuance due to Dollar-denominated issues andkiadjusted issuance due to Euro-
and Pound-denominated issues. The magnitudes of the mlaxipacts (scaled to reflect the
impact of Deutsche Telekom’s June 2000 issue) are simil&6 Basis points for Euro- and
Pound-denominated issues vs. 9.20 for Dollar-denominageets. Both impacts are significant
at the 1% confidence level. Using a standard Wald test, we ctareject the null hypothesis of
identical impacts at any reasonable confidence level. EBiguwwompares the other-bond impact
of Euro- and Pound-denominated issues with that of Doléaretninated issues.

Issuance Size

We estimated a variant of (12) in which I()Ig) is replaced by two measures, the risk-adjusted
issuance due to large issues and the risk-adjusted issdaed® small issues. The other-bond
impact of large issues is positive and significant at 7.9%shasints (scaled to reflect the impact
of Deutsche Telekom’s June 2000 issue). In contrast, therdibnd impact of small issues is
insignificant, suggesting that the linear dependence d¢dygpread changes on the logarithm of
risk-adjusted issuance, implied by (12), is inaccuratehg@es because intermediaries absorb a
smaller fraction of small issues. This result is distinotfrthat of Scholes (1972), who finds that
the magnitude of the price pressure following a large bl@t& & unrelated to the block’s size.
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4. Discussion

We hypothesize that it takes time for liquidity providershavabsorb large amounts of a new
issue, to reduce their positions. In the meantime, yieléas are elevated, both for the new
bond and for bonds with correlated credit risk, which are atdatively difficult to hedge during

this period. A gradual yield-spread increase precedesedsidd issuance through anticipation.

The empirical evidence presented in Sections 3.2, 3.3,8hd,3.5 seems to support this
theory. The debt issuance places a temporary price pressuhe yield spreads of other bonds,
as predicted by our theory. The other-bond yield-spreacgonpf issuance is economically and
statistically significant, and reveals itself in many subpbes and model specifications. We reject
the null hypothesis of no same-bond effect. We confirm othediptions of our theory. Riskier
bonds are more strongly affected by new issues. Issues & anedit-risky debt have a stronger
effect, per unit of issuance, on other-bond yield-spreasislo larger issues.

This sensitivity of yield spreads to sector-wide debt ismgameans that investors in bonds of
a given industry face the possibility that a bond issuand¢kahindustry may temporarily depress
the market value of their holdings. For instan€he Financial Timesnention$’ such concerns:

“With companies such as British Telecom, France TelecomTahelcom Italia seen
as potential issuers, the impact of future supply on pricethé secondary market
remains the biggest threat to existing bond holders.”

It is not clear, however, whethdihe Financial Timesefers to a transitory price impact of is-
suance, as implied by our theory, or to a permanent pricedtmfr example due to investors’
risk aversion (see Section 4.3).

The transitory price impacts of issuance that we documauitiquotentially be exploited by
arbitrageurs. For example, our results imply that an agéur who purchased bonds issued by,
say, British Telecom on June 28, 2000 (that is, on the day at$dbe Telekom’s large issuance),
and sold those bonds as the impact of Deutsche Telekom'arissudecayed would stand to
make, according to the results of Section 3.2, an expectefit pif roughly ten basis points,
after controlling for other explanatory variables. Thisbirage,” however, involves risk. The
estimated Sharpe ratio associated with such a strategi®@#, assuming that the arbitrageur
chooses the holding period that maximizes the Sharpe ratisdrading strategy, and ignoring
transaction costs.

2See “Deutsche Telekom charms U.S. Investors,” by J. Chaffia,Financial Times June 30, 2000.
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Our analysis also suggests that firms have incentives tiegically time their fund-raising in
anticipation of debt issuance by other firms in the sectanuaneous, or nearly simultaneous,
debt offerings by a firm’s competitors, would, if our theosydorrect, lower the price at which
it can issue debt, and rational managers may decide to pteemypssue debt — or to postpone
planned debt issuances — in anticipation of their rival§tdesues. This is in line with location-
based theories going back to Hotelling (1929), in which fis@garate themselves geographically
in order to mitigate the competition of their rivals. For exale, we estimate that a hypothetical
issuer, seeking to issue a 10 billion Euro bond with a dunadiol5 years on the same week as
Deutsche Telekom’s 15.5 billion Euro issue, would have tay*nvestors 150 million Eurc$
(in the form of a higher yield spread), entirely due to theqaraty in time to Deutsche Telekom’s
issue. Indeedlhe Financial Timeseported on March 28, 2001 that Telecom Italia delayed a 10-
billion-Euro issuance because it was “squeezed out by teterom deals.”

We leave this “issuance game” as a topic for further resedmanot before providing some
incidental support for the idea that issuers respond to et@dr’s issuance-timing choices. Our
dataset comprises 94 issuance events. Under the null hegisttinat the dateSI’i}?j1 of these
events are independent, corresponding to each issuensngribe timing of other issue events,
we construct samples of these dates via Monte Carlo sirmualalihe probability distribution of
anyT; is assumed, under the null, to be that obtained by takingriblegbility thatT; is in a given
calendar month to be the fraction of issues that actuallyiwed within that month, and taking
the day within the month to be drawn uniformly within the mmnéxcept for a correction for
day-of-the-week seasonality, based on the observed fnegudistribution of issues by day of
the week. By repeated independent simulations of sampl€§ }ﬁfl, we obtain the probability
distribution, under the null hypothesis, of the approxietatal cost to all issuers associated with
the other-bond impact of issuance,

94 94
LT =5 S B(e—MA\Tnﬁm\,ann+e—AzA\Tnﬁm\|mva>7 (18)
n=1 m=nt1
whereAT, m is the number of weeks betwe&n andTy,, andB, A1, andA; are the estimated co-
efficients of the constrained model. We reject, at the 5% denfie level, the null hypothesis of
“independent timing,” as the observed issuance impact alenthan the 5% critical value of

28This amount represents the estimated 10 basis points ofttiee-bond impact of issuance, which translate, for
this particular hypothetical issue, to 150 million Eurose @6 not consider here the same-bond impact of issuance,
since this hypothetical issuer would be subject to thatsasrdless of the proximity to Deutsche telekom’s issuance
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the null distribution ofL ({Ti igjl). (One could, however, argue that other institutional cdersi
ations, such as marketing costs, create an incentive ioess® separate themselves in time.)

Issuers could also break each large issue into severalesralks, in an attempt to reduce the
impact of issuance on their existing bonds. For exampleidBrTelecom issued 11 billion Euros
in debt on December 5, 2000 and only six weeks later, on Jgrd#ar2001, issued an additional
10 billion Euros in debt. Debt issuance, however, involvesdicosts, such as the cost of road
shows, that could limit the viability of this option.

An interesting corollary to the predictions of our modelhe frice impact due to the “me-
chanical” trades of bond index funds surrounding debt isseia A new debt issue is assigned
a positive “market weight” in bond indices, and thus the va&sgof other bonds are lowered.
These shifts in index weights would compel bond index fulattsl investors trying to match the
performance of these funds (such as a fund manager whosesosatpn depends on his returns
relative to an index) to buy the new issue, thus becomingdhg-term investors in our model.
If these investors are budget-constrained, they would t@sell other bonds in their portfolio at
the same time. This portfolio re-balancing results in teraposupply and demand imbalances,
similar in spirit to those that we model as due to illiquidifyhis is consistent with past studies
that attribute temporary price pressures surroundingkineleompositions to supply and demand
imbalances. [See, for example, Harris and Gurel (1986) dreh(CNoronha, and Singal (2004).]

In what follows we consider possible alternative explaaifor our empirical findings.

4.1. The Informational Content of Issuance Events

Our underlying theoretical model presumes that the evessahnce conveys no new fundamen-
tal information about the bond’s issuer, or about otherassin the sector. (Our model does not
rule out that the event of announcement of the intent to istlet may release information to
market participants.) We now contrast this assumption aathalternative, that bond issuance
may provide information to market participants about therdution of future cash flows within
the sector, thereby rationally affecting yield spreads @mds throughout the sector.

This argument is analogous to the information hypothesisudised in the literature concern-
ing demand-curves for equities. Scholes (1972) propogedhitpothesis to explain equity-price
reactions to large-block sales. He suggested that an offeade a large block of shares may sig-
nal news about the stock, entailing a price reaction. Migdeland Partch (1985), Shleifer (1986),
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Jain (1987), Kalay and Shimrat (1987), Bagwell (1992), aadiKMehrotra, and Morck (2000)
consider the information hypothesis as explaining priegtiens to various supply shocks.

In general, debt issuance may cause investors to lowerdbeditional expectations of future
cash flows, or to raise their conditional expectations otesyatic default risk or future asset
volatility. This information, which is relevant for othenris in the sector as well as for the
issuing firm, should be incorporated in asset prices whemtbation to issue debt is announced,
not on the date of issuance. Other information could be sel¢aloser to the issuance date. Prior
to issuance, the issuing firm is subject to a “due diligencetpss. On the date of issuance, the
successful placement of debt resolves any uncertaintythbdirm might be forced to withdraw
its issue and explore more costly avenues for raising dapita

Mirroring an argument of Kalay and Shimrat (1987), if delstuiance provides market par-
ticipants with new fundamental information about the bgndsuer, this information should be
rationally incorporated into equity prices. Intuitivepyositive information causes equity returns
to rise and yield spreads to contract; negative informahias the opposite effect. We include
equity returns in (12) to control for the possible effectéurfdamental information on bond yield
spreads, and estimate statistically significant and negjatiefficient. Thus, the other-bond im-
pact of issuance on yield spreads appears to be unrelatesvttundamental information. This
is consistent with our perception that the issuance effixetswe document are mainly due to
illiquidity, rather to fundamental information revealed the new issue. Two other characteris-
tics of this issuance effect point away from an informatim@sed explanation: (i) The effect is
transitory, and (i) The effect peaks on the day of issuanoepn the day of announcement.

A less noisy conduit, relative to equity returns, for dategainy new fundamental information
that the issuance process may release is credit defaulf3\{@pSs) rates. These rates could
provide an excellent control for bond-specific informatidie could also estimate a regression
model that relates prices of default swaps to issuanceralorg for the determinants of CDS
rates suggested by Houweling and Vorst (2003). We obtaim¢a on CDS contracts for the
six largest telecom firms. Unfortunately, we are unable ® thés data due to its limitations:
most of the observations are from the last six months of omnp$a period, and only a few are
transactions, not quotes.

29 credit default swap transfers third-party credit riskifra lender to an insurer, in exchange for regular periodic
payments (essentially an insurance premium). If the thadypdefaults, the insurer will have to purchase the
defaulted asset from the lender, and pay him the remainitegast on the debt, as well as the principal.
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4.2. Industry Debt Capacity

The issuance of debt may change expected recovery ratesbmmnes in the sector. Shleifer and
Vishny (1992) propose a model of industry debt capacity, imci sector-specific risk factors
may cause firms in a given industry to experience simultas@eductions in cash flows. If a
firm defaults, the best users of its assets, other firms indbg suffer from debt overhang due
to their own reduced cash flows. They, and other less efficisaits of the assets, offer fire-sale
prices for the distressed assets. A reduction in sectog-aoaditional expected recoveries lowers
debt prices permanently across all firms in the sector.

However, the transitory nature of the yield-spread isseampact that we found, as well as
the fact that is peaks on issuance dates, not on announcelaiest are inconsistent with the
notion that the issuance effects that we estimate are dinetchiannel described by the Shleifer
and Vishny (1992) theory. In their model, debt prices areaéd once the intent to issue is
declared, rather than when the debt is placed. Additiongibld spreads would revert to pre-
issuance levels quickly only if the total level of industrgld also quickly declined after each
debt issue, perhaps through debt retirement or equitgdébt-exchanges. In our study, however,
the industry-wide level of debt actually increased trenmerstly throughout our sample period.

4.3. Investor Risk Aversion and General Equilibrium

Consider a representative investor holding the “marketf@las” of all assets in the economy.

This investor buys each new issue. He would avoid reducisdbidings of correlated secu-
rities only by a corresponding reduction in price. The pratgects of debt issuance in this
representative-agent model would not be transitory, gnglser security issues were simulta-
neously retired from the market. As discussed previousiwdver, the level of telecom-sector
assets increased steadily throughout the sample perioel .trahsient nature of the other-bond
yield-spread impact of issuance fails to lend support te tilgpothesis.

In summary, the above alternative explanations for the rebsecross-issuer yield-spread
impact in bond markets are not supported by the data. Theiérace of the yield-spread impact of
issuance and the peaking of the effect on the issuance dtter than on the announcement date,
all point away from explanations based on information, cletgpmarkets general equilibrium,
and the Shleifer and Vishny (1992) theory of industry depicity. The theory of price pressures
from market segmentation and investor specialization msisbent with the data in our study.
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Table I: Description of our Telecom-Sector Bond Database

Issuer Fixed Floating Other Total Extant Bonds New Issuance
Name # Prin. | # | Prin. | # | Prin. # Prin. # Prin. # Prin.
British Telecom 28 | 16.6B| 13| 6.6B|10|17.3B|| 51 | 40.6B| 13 | 6.2B | 38 | 34.4B
Deutsche Telekom 46 | 33.0 |12| 4.4 - - 58 | 37.5 1 2.0 57 | 355
France Telecom || 39 | 219 | 8 | 88 |11|17.6 58 | 484 24 | 10.5 34 | 379
KPN 17| 190 | 4| 67 | 7| 1.2 28 | 26.9 8 5.0 20 | 219
Vodafone 21| 174 | 4| 81 | 2| 26 27 | 28.1 12 | 8.9 15 | 19.2
Telecom ltalia 7 178 [ 2| 15 | 9| 99 18 | 29.3 11 | 16.6 7 12.7
Telefonica 25 88 | 6| 1.8 |13| 23 44 | 12.8 31| 43 13 8.5
TeleNor 13 16 | 3| 21 | 2] 01 18 3.8 12 | 1.4 6 2.4
TDC 12 22 | 2| 01 1| 01 15 2.4 2 0.4 13 2.0
Sonera 4 15 | 1| 05 - - 5 2.0 1 0.3 4 1.7
Telia 15 14 | 4| 09 - - 19 2.3 12 | 0.8 7 15
Portugal Telecom| 2 2.0 - - 4 | 0.8 6 2.8 5 1.8 1 1.0
Total 229| 143.2B| 59| 41.5B| 59| 51.8B | 347 | 236.9B|| 132| 58.2B | 215| 178.7B

Breakdown of bonds in data set by type. Principals are imoh#l of Euros. The first column lists the twelve firms includedur data set.
Columns two through nine show the number and aggregateijpainaf the bonds in the data set, separated by type and isBoerd types
are: fixed rate (second and third columns), floating rater{ffioand fifth columns), or callable, convertible, or misaaktous (sixth and seventh
columns). Columns eight and nine list the total number ofdscend aggregate principal for each issuer in our databasdem@s ten and eleven
describe the 132 bonds extant as of September 30, 1999; sslumelve and thirteen describe the 215 bonds that weredgshuréng our sample
period (October 1, 1999 - July 15, 2001).



Table II. Estimated Coefficients for the Unconstrained Modé

Panel A: Control Variables

Variable | Estimate| t-Stat
Intercept| —0.0091| 2.64F
ADIST;; | —0.0064| 2.25'
RF, |—0.1735 5.6
arf™ | —0.0519| 3.23
AS™ | —0.0851| 2.56

Panel B: Lead-Lag Polynomial Coefficients

Variable| Estimate |t-Stat | Variable| Estimate | t-Stat
@10 | 4.9892e-04| 184 | ¢, | —8.9128¢e-04 3.60
@11 | 4.2564e-04| 1.68 | ¢_1 |—1.2825e-03 5.11
@ 10 | —9.7085e-04 3.9¢f 0% 4.5798e-04 | 1.9¢'
@9 | —1.9909e-04 0.76 ¢ 1.3787e-06| 0.01
¢.g | —1.1674e-04 0.43 0 2.3221e-04| 1.06
¢_7 2.4656e-04 | 0.85 0 7.4617e-04| 3.14
¢ | —2.0659e-04 0.83 o 4.3058e-04 | 1.9G°
05 1.2263e-04| 0.52 0% 4.7200e-04 | 2.01f
0.4 | —3.9177e-04 1.60 0 —1.0830e-04 0.43
@3 4.5501e-04| 1.7¢ @7 1.5495e-03| 5.15

Estimated coefficients for control variables (Panel A) agadtag polynomials (Panel B) from ordinary
least squares (OLS) estimation of

DSin(t) = Yo+ VidDISTry + VoRE, + vaAS ™ + vaart™ + @(L)log (It) + Efns.

The dependent variabls; (1), is the yield spread for bondand issued by firmi. The bond is denominated
in currency C(n). Control variables include the distancelétault of the issuing firmDIST;;; the equity

return of the issuing firrrR'ffvt; the ten-to-two-year slope of ti&n)-currency risk-free term structurS? (”);
and the three-month risk-free rate for currei@n), rf(”). The lead-lag polynomiab(L), given in (13),

captures twelve lags and seven leads of our measure of lmbherfisk-adjusted issuande,

Standard errors are computed using the Newey-West (198@)iance estimator with ten lags. All 1889
observations are measured along non-overlapping weeldgvals. The adjusteR? is 33.8%. The sign§,
T, and* represent significance at the 10%, 5%, and 1% levels, regplgct
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Table Ill. Estimated Coefficients for the Constrained Model

Panel A: Control Variables

Variable | Estimate| t-Stat
Intercept| —0.0089| 2.7F
ADISTi; | —0.0061| 2.34
RE, | —0.0923| 2.54
AS™ | _0.1633| 7.56
ArS™ | _0.0488| 2.23

Panel B: Other-Bond Impact Coefficients

Variable | Estimate| t-Stat
B 0.0039 | 5.9¢
A 0.0285 | 2.66f
A2 0.9584 | 2.86f

Estimated coefficients from non-linear least squares asitom of

Dstn(t) = Yo + V1ADISTry + YoRE, + yaAS™ + vaar™™ + g(L)log (It) + ¢ ny-

The dependent variabls;, 1 (t), is the yield spread for bor issued by parent compariy Control variables
include the leverage ratio of the issuing firtd Vs ; the European equity market retuR); the three-

month risk-free rate for currend®(n), rtc(”); and the ten-to-two-year slope of tlgn)-currency risk-free
term structure. The non-linear lead-lag polynongll) is given in (15).

Standard errors are computed using the Newey West (198@)iaace estimator with ten lags. All 1889
observations are measured along non-overlapping weeldgvals. The Adjusteé? is 30.8%. The sign§,
T, and* represent significance at the 10%, 5%, and 1% levels, regplgct
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Table IV. Robustness Tests for the Impact of Issuance on OtleBond Yield Spreads

Other-Bond Impact Same-Bond Impact
No. | Maximum Impact| Ad;. No. t-
Obs. | Estimate t-Stat R? Obs.| Stat Impact
Base Case 1889| 9.68 6.14 | 33.8%]| 286 | 3.1T | 12.96
Halves of Sample
1st Half of Sample 751 | 8.83 4.96 | 53.0% || 104 | 2.28" | 13.02
2nd Half of Sample 1138| 12.87 4.7% | 55.7% || 182 | 2.56' | 18.73
Time to Maturity
< 5 Years Till Maturity 792 | 8.95 3.53 | 30.9% | 158 | 2.53" | 10.93
> 5 Years Till Maturity 1097 | 10.32 5206 | 41.3% || 128 | 3.62" | 12.87
Time Since Issuance
<1 Year Since Issuance 1358 8.29 45% | 32.1% || 286 | 2.9% | 11.77
> 1 Year Since Issuance 531 | 10.84 42%| 539% || O
Manner of Controling for Risk
Debt-To-Equity 1889| 9.20 573 | 36.3% | 286 | 3.04" | 12.47
Rating Indicators 1889 | 10.52 6.48 | 34.6% || 286 | 3.32 | 14.12
No Explicit Control 1889 | 11.23 6.0f | 33.1% || 286 | 2.84" | 11.54
Manner of Controling for Issuancg
Expected Default Loss 1889 | 11.91 6.50 | 34.6% || 286 | 2.90F | 12.49
Default-Loss Volatility 1889 | 10.76 6.17 | 34.2% || 286 | 3.06" | 12.45
Yield-Spread Volatility 1889 | 8.94 592 | 33.7% | 286 | 3.14" | 13.15
Credit Risk and Orthogonalized:
- Expected Default Loss 1889 | 8.64 530 | 49.1% | 286 | 2.05" | 11.15
- Default-Loss Volatility 1889| 9.72 6.29 | 49.0% || 286 | 2.57" | 11.52
- Yield-Spread Volatility 1889 | 8.92 4.07 | 53.6% | 286 | 3.03" | 14.62

Robustness checks on estimated maximum cumulative otiret-Bnd same-bond yield-spread reactions (in basis
points) to debt issuance, scaled to represent the impabtafune 2000 Deutsche Telekom 15.5 hillion Euro issue.
The first row reports the estimated base-case reactionssédmnd and third rows display the estimated impacts for
the first half (before August 23, 2000) and second half of #rae period. The fourth and fifth rows present the
impacts for bonds maturing within five years and for bondsti@ture more than five years into the future. The sixth
and seventh rows present the impacts for bonds with lessaiharyear since issuance and for bonds with more than
one year since issuance. The eighth, ninth, and tenth romtaioaresults for when we replace, in Eq. (12), distance
to default by leverage, by credit rating (as determined by#4¢s), and when leverage is omitted altogether. The
eleventh, twelfth and thirteenth rows display estimatesldyspread impacts for alternate issuance measures:e(i) th
expected loss on the issue due to default within the next y&athe volatility of default losses on the issue within
the next year; (iii) the product of our primary issuance nuiead;, and the sample volatility of yield spreads in the
preceding 50 days. The final three rows copntain the resuienvissuance is measured by a combination of the
primary measurd;, and an orthogonalization of one of measures (i), (i), ai}dopto l;. We report, in each row, the
number of observations used in estimating the other-bopdatof issuance, the maximum other-bond impact and the
associated-stat, and the adjusteé®?. We also provide the number of observations used in testiaglll hypothesis

of no same-bond impact, theStat of that test, and the difference between the unexgaajield spreads on weeks 1
and 12 after issuance. The sigh$, and* represent significance at the 10%, 5%, and 1% levels, reéselgct

32



Table V. Comparative Statics for for the Impact of Issuance @ Other-Bond Yield Spreads

Other-Bond Impact Same-Bond Impact
No. | Maximum Impact| Adj. No. t-
: 2 Impact
Obs. | Estimate t-Stat R Obs.| Stat
Base Case 1889 | 9.68 6.14 | 33.8% | 286 | 3.1F | 12.96
Issuance Credit Quality
Low-Rated Bonds 1889 6.80 4.44 56.39% | 286 | 238 | 15.20
High-Rated Bonds 15.97 7.91
Outstanding Bond Credit Qualit
Low-Rated Bonds 496 | 13.22 3.45% ¢
0,
High-Rated Bonds 1393 9.23 5.52 44.2% 286 | 2.9 12.61
Yield-Spread Correlation
Same Firm 207 9.47 5.36
0,
Other Firms 1418 8.70 1.69 40.6% ) 264 | 2.55 11.32
Issuance Currency
Euro-Denominated Bonds 1889 9.66 6.68 55.4% | 286 | 2.40 | 11.98
Dollar-Denominated Bonds 9.20 5.26
Issunce Size
New | > 250M E 7.99 5.23
ew issuance uro 1l 1689 53.5% | 286 | 2.74 | 13.40
New Issuance< 250M Euro 1.82 0.50

Comparative statics on the estimated maximum cumulatikerdiond and same-bond yield-spread reac-
tions (in basis points) to debt issuance. All yield-spresakttions are scaled to represent the impact of the
the June 2000 Deutsche Telekom 15.5 billion Euro issue. Tseréiw reports the estimated base-case re-
actions. The second and third rows present the estimateacispvhen issuance of low-rated bonds (rated
Bal and below) is separated from that of high-rated bondedra3 and above). The fourth and fifth rows
display the estimated impacts on low-rated bonds and ontaiglil bonds. The sixth and seventh rows
present the estimated impact of issuance on bonds issudtelsame firm and on bonds issuance by all
other firms. The eighth and ninth rows present the estimatgadéts when Euro-denominated issuance is
separated from Dollar-denominated issuance. The final b icontain the estimated impacts when new
issues are separated into big (face value of more than 2%@miuros) and small (face value below 250
million Euros). We report, in each row, the number of obséovs used in the estimation of 12, the maxi-
mum other-bond impact of issuance and the assoctaSdtistic, and the adjustdé®f. We also provide the
number of observation used in testing the null hypothesimoafame-bond impact and thé&tat of that test,
and the difference between the unexplained yield spreadseeks 1 and 12 after issuance. The sigjris
and* represent significance at the 10%, 5%, and 1% levels, résplyct
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Figure 5. The Other-Bond Yield-Spread Impact of Issuance byCredit Rating

Panel A: The Credit Quality of the Issued Bond
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Panel B: The Credit Quality of the Outstanding Bonds
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The estimated impact of high-rated issuance (Panel A, &&ft) low-rated issuance (Panel A, right) on
the yield-spreads of other bonds, and the estimated impasswance on the yield spreads of high-rated
bonds (Panel B, left) and the yield spreads of low rated b¢Rdsel B, right). Here, “High rated” and
“Low Rated” mean a Moody'’s credit rating of A3 or above, andLBa below, respectively. For all plots,
the solid line is the estimated cumulative other-bond ysgdead impact of debt issuance (scaled to reflect
the impact of Deutsche Telekom’s issuance of 15.5 billionokaf debt in June of 2000), as implied by
the constrained model. The dashed lines are two-standesdemnfidence bands. The estimates obtained

from the unconstrained model are marked 'x’.
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Figure 6. Other-Bond Yield-Spread Impact of Issuance by Yit&l-Spread Correlation

Impact on Same-Firm Bonds Impact on Other-Firm Bonds
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The estimated impact of issuance on the yield-spreads ef btinds issued by other firms (left) and
on the yield spreads of other bonds issued by the same firht)righe solid lines are the estimated
cumulative other-bond yield-spread impact of debt issagacaled to reflect the impact of Deutsche
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Figure 7. Other-Bond Yield-Spread Impact of Issuance by Curency of Issuance

Impact of Euro-Denominated Bonds Impact of Dollar-Dencatéidl Bonds
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marked 'x'.
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Figure 8. Other-Bond Yield-Spread Impact of Issuance by Sie of Issuance
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estimates obtained from the unconstrained model are marked
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Appendices

A. Derivation of the Results in Section 1.1

This appendix is organized as follows. In Section A.1, weedfae long-term investor’s portfolio-
consumption problem far > 0 when one of the bonds has defaulted and conjecture a golutio
to the associated Bellman equation. In Section A.2, we $tegdong-term investor’s problem
for t > 0 when neither bond has defaulted and conjecture a soluitimet associated Bellman
eqguation, using the solution from Section A.1.

In Section A.3, we state the long-term investor’s portfalansumption problem for > 0
when one of the bonds has defaulted and conjecture a sotatiba associated Bellman equation.
In Section A.4, we use the solution of Section A.3 to conjextusolution to the Bellman equation
associated with the intermediary’s problem fas 0 when neither bond has defaulted, which is
stated in Section 1. In Section A.5, we consider the priciingond 1 fort < O.

In Section A.6, we verify the optimality of the solutions tivee provided in Sections A.1,
A.3,A.2,and A4.

A.1l. The Long-Term Investor’s Problem when One Bond has Defalted

The single bond in this economy pays cumulative divid&{d) by timet, where d(t) =
lit<1ydt @andT is an Poisson arrival time with intensity

Consider a long-term investor witlh bond units, and leB*(t) denote his time-wealth.
Changes in wealth are driven by interest on current weatthsemption at rata(t), and div-
idends. Thus,

dB*(t) = (rB*(t)—a(t))dt+gdD(t). (A1)

This investor chooses his consumption proc¢aé,) : t > 0}, to solve
o _efaa(u)
H*(B*(t),g) = sup E / e = qul, (A.2)
{a) t a

whereE; denotes expectation given the information $et= {1;7-5,s < t}. Consumption is
required to be f;)-adapted, integrable (see Section A.6), and to satisfgrestersality condition
stated in Section A.6.
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Suppressing from the notation the dependend& ant, the Bellman equation is

oH*(B*
sup {%(rB*Jrg—x) + rH*(B*,9)
XE (—o00,-+00)

— QX

+ n[H*(B*,0)—H*(B*,0)] } = 0, (A.3)

nd the first-order condition is oH*(B".g)
* *7 g L ax
—m - e . (A.4)

After the bond defaults, the long-term investor faces a &maavings probler® Thus,

_efC(B*

H(B%,0)= — —. (A.5)

Consider the candidate solution to the Bellman equatioargby

HEg — BT A6
(B9 = (A6)
wherek is a constant to be determined. For this conjectured valuetitan,
s = arH*(B*,g). (A.7)
Combining (A.7) with the first-order condition (A.4), thesagiated consumption policy is
a(t)=r(B*(t) +k). (A.8)

We can identify the constakffrom the Bellman equation (A.3). We insert (A.5), (A.6), TA.
and (A.8) into (A.3), rearrange terms, and obtain

ar?k+ne*™ = arg+n. (A.9)

The left-hand-side of (A.9) is a bijection and the right-tisside is a constant, so this equation
has a unique solution ik (which we find numerically). The consumption policy given(#8)
and (A.9) is (f;)-adapted. Thus, (A.6) is a candidate solution to the largitinvestor’s problem.

7e—arW

30Here, the wealth process is given by ¢t) = (W (t) —c(t))dt. Consider the value functioh(W,t) = =6
with Jy = —arJ. The Bellman equation s sup [Jw ("W —x) — €5~ —1J] =0, and its first order condition is Jw +

e 9 =0. Thusc(t) = rW(t). The verification argument, under the transversality ciollimr .., E[e""T J(W, T)],
is straightforward.
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Subject to the verification argument in Section A.6, the lbergn investor’s reservation value
Z for one unit of bond is given by the unique solution (which sloet depend on the wealB¥)
to

H*(B*,g) = H*(B* - Z,1+g). (A.10)
A.2. The Long-Term Investor’s Problem when Neither Bond hadDefaulted

After trading with the intermediary, the long-term invet@ortfolio consists of one unit each
of bond 1 and bond 2. L&VW/*(t) be the long-term investor’s wealth at tirhegiven by

AW (L) = (PW*(t) —s(t))dt +dDy (t) + dDa(t). (A.11)

The long-term investor chooses his consumption prodesgs) : t > 0}, to solve

o0 _ a—0a(u)
J*(W*(t),1,1) = sup E / gru —°
{a) t

duf, (A.12)

a

whereE; denotes expectation given the information et= {11,>5), 1(1,>5,S< t}. Consump-
tion is required to be%;)-adapted and to satisfy a transversality condition stai&®ction A.6.

Suppressing from the notation the dependend&©bnt, the Bellman equation is

. W* 11 — X
sup {L;’)(rw*JrZ—x) + w1
XE (—00,+-00) Al
+ NI (W*,0,1) = J*(W*, 1,1)] A

+ n[J*(W*1,0)-J"(W*,11)] + r]c[J*(W*,0,0)—J*(W*,l,l)]} = 0,

and its first-order condition is
0 (W, 1,1)

sy te Y=o (A.14)

A default of a single bond reduces this problem to that aralym Section A.1. Thus,
J*(W*,0,1) = J*(W*,1,0) = H*(W*, 1), (A.15)

whereH*(W*, 1) is given by (A.6) and (A.9), subject to the associated vexiftm argument. As
argued before, a joint-default event leads to a simple gainoblem, and thus

_equ*

J*(W*,0,0) = (A.16)

ra
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Consider the candidate solution to the Bellman equatiob3Agiven by

e—ar(W*+h)
JW11) = ———— (A.17)
ar
whereh is a constant. For this conjectured value function, it iyd¢asrerify that
0J*(W*,1,1)
oW*
Combining (A.18) with (A.14), the candidate consumptioar(-) satisfies

= —ar ,1,1). :
J*(W*, 1,1 (A.18)

at) =r(W*+h). (A.19)

We can identify the constahtfrom the Bellman equation (A.13). We insert (A.15), (A.16),
(A.17), (A.18), and (A.19) into (A.13), rearrange termsg atain

ar’h+ ™ <2r]e‘°”k+r]c> =2(ar+n)+nc. (A.20)

The left-hand-side of (A.20) is a bijection and the rightitisside is a constant, so this equation
has a unique solution im(which we find numerically). Thus, (A.8) provides ah J-adapted can-
didate solution for the long-term investor’s problem. Ipgimality can be verified by confirming
the transversality condition, which we do in A.6.

Subject to that verification argument, the long-term inestindirect utility from holding
one unit each of bond 1 and bond 2J§W*,1,1), whereJ* is given by (A.17) anch is the
unique solution to (A.20). The long-term investor’s resgion valueZ, for one unit of bond 2 is
given by the unique solution (which does not depenth\tiito

J*(W*,0,1) = J*(W* — Z,1,1). (A.21)

Individually, the two bonds are identical. Thus, the ineg'streservation valug; for one unit of
bond 1 is equal td&y, his reservation value for one unit of bond 2.

A.3. The Intermediary’s Problem when One Bond has Defaulted

As in Section A.1, the single bond in this economy pays cutivdalividendD(t) by timet,
where D(t) = 1 .1)dt andT is an Poisson arrival time with intensity Consider an intermedi-
ary withq(t) bond units, who trades away his inventory until it reachestéingets, as described
in (1). LetB(t) be the intermediary’s wealth at tilheandR(q(t)) be his timet reservation value
for one unit of bond.
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The trading pricé/ (t) of this bond is
V(t)=bR(q(t))+(1—b) Z, (A.22)

whereb is a constant which represents the relative bargaining pofsae intermediary.
Changes in the intermediary’s wealth are driven by intesasturrent wealth, proceeds from
bond sales, consumption at ra{¢), and dividends. Thus,

dB(t) = (rB(t)—Gt)V(t) —c(t))dt + q(t)dD(t). (A.23)

The intermediary chooses his consumption procggs) : t > 0}, to solve

) _efac(u)
H(B(t),q(t)) = sup E / e = dul, (A.24)
{c} t o

whereE; denotes expectation given the information $et {1(7,>s, 1(1,>5},S < t}. Consump-
tion is required to be%;)-adapted, and integrable. Suppressing from the notdtmdépendence
of g, B, andV ont, the Bellman equation associated with this problem is

0H(B,q) . 0H(B,q) .
sup {7(r8+q—qV—x) +
XE (—00,+00) oB 6q
e—(XX
+ rH(B,q) — + n[H(B,0)—H(B,q)] = 0. (A.25)
The first-order condition is OH(B.q)
,q __ A—0X
B =e M (A.26)
After the bond defaults, the intermediary faces a simpléggvproblem. Thus, as in (A.5),
_ B
H(B,0) = ar (A.27)
Consider the candidate solution to the Bellman equatioargby
e—ar(B+kit(q)))

ar
wheret(-) is the inverse function ofj(-). (This inverse exists and is unique.) Hekg,) is a

differentiable function, to be determined. It is easy tafyehat

0H(B,q)

—g —arH(B.q) (A.29)
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and OH (B
éq"”q: —arH (B,q)K (t(q)). (A.30)

Combining (A.29) with the first-order condition (A.26), thandidate consumption plan is

c(t) = r(B(t) +k(t)). (A.31)

The intermediary’s reservation value for this boR@j(t)), is determined by equating marginal

rates of substitution,

oH (B(1),q(t))
e~ Ram) (A-32)

and the trading pric¥ is then given by (A.22).

The functionk(-) is identified by the Bellman equation (A.25). We insert (A,2(A.28),
(A.29), (A.30), (A.31), and (A.32) into (A.25), rearrangais and obtain the ordinary differen-
tial equation
(@) - —ar?k(t(q)) +n (e‘”k(t(q” - 1) +arg(1+AbZ)

arA(g+(q—-s)(1—-b))
The right-hand-side of (A.33) is Lipschitz and continuonosj thus a unique solution exists.

(A.33)

We find this solution numerically, using a fourth-order Resiutta method. Thus, (A.28) is a
candidate solution for the long-term investor’s problerhe Tandidate consumption plan given
in (A.31) and (A.33) is (f;)-adapted. In Section A.6, we verify the solution’s optirtyaby
checking the transversality and integrability conditions

A.4. The Intermediary’s Problem when Neither Bond has Defaited

This problem is described in Section 1. The intermediarwentories of the two types of bonds,
g1(t) andgq(t), are given in (1) and (2). His wealthy(t), is given by (5). The intermediary
chooses his consumption proce§s(t) : t > 0}, to maximize the indirect utility of the bonds in
his inventoryJ(W(t),qi(t), gz(t)). Formally, his portfolio consumption problem is (6).

The Bellman equation is (8), with first-order condition

a‘J(W7 q17q2> 7(‘1X.

2P e (A.34)

A default of a single bond reduces the intermediary’s pnottie@ that analyzed in Section A.3.
Thus,
‘J(Wv 41, O) =H (W7 ql): (A35)
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and
JW,0,q2) = H(W, ), (A.36)

whereH (W, q) is given in (A.28) and (A.33), subject to the associatedfication argument.

If both bonds default simultaneously, the intermediargfaa simple savings problem. Thus,

_efC(W
J(W,0,0) = o (A.37)

Consider the candidate solution to the Bellman equatioargby

e~ ar(W+G(t(az)))

JW,a1,02) = — o : (A.38)

wheret(-) is the inverse ofjz(-). (The inverse exists and is unique.)

For this conjectured value function, it is easy to verifyttha

0JW,th, )
oW - ard (W7 d1, QZ) (A39)
dJ(W, g1, Gp) .
OB gy() — —ar W ane)E (), (A.40)
dJ(W, g1, Gp) .
%%(t) = —ar(W,q1,q)G (1), (A.41)

Combining (A.39) with (A.34), the candidate optimal congion policyc(t) satisfies
c(t) =r(W+G(t)). (A.42)
The functionG(-) is identified from the Bellman equation (8). We insert (3)), (®\.35),

(A.36), (A.37), (A.38), (A.39), (A.40), (A.41), and (A.42)to (8), rearrange terms, and obtain

M /1 n n 2n+nc
—rG(t) + + + — [ap(t) + g1+ AbZ(gp(t) —s) | — &L AC
&) = (t) or (equl(t) aka(D) r]C) [QZ( )+ a1 2(02(t) —s) ar (A.43)

M|ae(®) + (c(t) ) (1-b)]

The right-hand-side of (A.43) is Lipschitz and continuon$s, and thus has a unique solution.

We find this solution numerically, using a fourth-order Rafi{utta method. Thus, (A.38) and
(A.43) provide a candidate solution for the intermediapreblem, and the associated candidate
consumption policy, (A.42), is%)-adapted. In Section A.6, we verify the solution’s optiityal
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A.5. Pricing Bond 1 fort <0

Fort < 0, the intermediary solves the finite-horizon portfolicasamption problem (7). We
already know the value function at= 0, J(B(0),q(0), S+ s), from solving the intermediary’s
problem fort > 0. Thus, (7) is analogous to the infinite-horizon portfatmsumption problem

) _ a—oc(u)
H<B<t>,q<t>,t>=s{u}p = [/O i) ea duf, (A.44)
[

with the boundary conditioh (B(0),q(0),0) = J(B(0),q(0), S+ s). This problem is identical to
that analyzed in Section A.3.

A.6. Verification of the Conjectures in A.3, A.4, A.1,and A.2

The verification argument is identical in all four cases, sagopt a unifying notation to avoid
repetition. LeW?¢(t) denote the wealth associated with consumption paiésom initial wealth
w. We takel (w), the set of admissible consumption policies, to be thossfgaity, forc < I'(w),

) _efac(s)
U(c)=Ep / e"sTds > —oco, (A.45)
0

and, from a condition suggested by DeMarzo and Yan (2003),
c(t) < rWE(t) +rF, (A.46)

for some arbitrary fixedt > O, wherer is the risk-free rate. Because a no-savings policy achieves
a finite utility, I (w) is not empty. As will be shown, the DeMarzo and Yan (2003) dtborl
limits the rate of consumption relative to wealth in a mamsdficient to obtain a transversality
condition. In what follows, we refer to a generic agent, whdhe long-term investor from
Sections A.1 and A.2, and the intermediary from Sectionsah@ A.4. LetX(t) be the timet
state variables, other than wealth. The agent choosestssiogption policy{c(t)}, from the set

of feasible consumption§,(w), to maximizeU (c), subject tac € ' (w).

Integrating the Bellman equations (A.3), (A.13), (A.29)d48) fromt to any timeT >t, and
taking expections (assuming that they exist), we get tbat arbitrary policyc € ' (w),

T _eac(s)
Eo [/o e’ a ds] < J(WE(t),X(t))—Ep [e‘rTJ(W(T),X(T))}, (A.47)
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with an equality for the candidate consumption p&inobtained from solving those Bellman
equations. Then,

: T —e o : _
lim supEo [/0 e s 5 ds] < J(WE(t), X(t)) — limsupEg [e™" I (WE(T), X(T))] .

T—o T—oo
(A.48)
The consumption placi obtained from solving the Bellman equation is optimal if, Xg0) =
Xl
) _e—cxc(s)
I(w,x) > U (c) = Eo / es " _—ds|,  cer(w, (A.49)
0

with equalityc*. A sufficient condition for (A.49) is the transversality abtion

lim supEo[e*fTJ[W(T),X(T)]] —0, (A.50)
T—o

since in that case (A.48) directly implies (A.49). We arengpio show that (A.50) holds, and
thatc* satisfies (A.49) with equality.

In each of Sections A.1, A.3, A.2, and A.4, we conjectured thdirect utilities are of the

form
e ar(W(t)+N(X(t)))
J(W(t),X(t)) = ar , (A.51)
for someN(-). In (A.9) and (A.20)N(X(t)) is given by implicit equations. In (A.33) and (A.43),

N(X(t)) is given by ordinary differential equations. In all cases

N(X(t)) <F, (A.52)

for some finite constarit. Therefore, substituting (A.52) into the candidate congtiom policies
(A.8), (A.19), (A.31), and (A.42),

C*(t) < rWC (t) +rF, (A.53)

SO (A.46) is satisfied. Moreover, a bounded convergenceragtiimplies that these candidate
solutions, which satisfy (A.47) in equality, also satis®.49) in equality. A similar argument
shows that these candidate solutions also satisfy (A.45).

Using (A.51) and (A.52), the transversality condition (B)%o be shown is

liminf Eo [e*“”“W(T))] —0. (A.54)
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Using (A.45) and (A.53), we have, for ayn I" (w),

) _eac(s)
—o0 < Eg / e 's ds
0 a

_garF

<

E { / e—r<wvv<s>>ds] . (As5)
0

Since the integrand in the last term is positive, we use Fsbiiheorem to the change the order
of integration, yielding

_e—(X rF ()
Eo | [ errerowls]
0

_garF

/0 “Eo e WO gs  (A56)

a a

We conclude that, a — «, Eg [e—r(”aW(T))] cannot be bounded away from zero (otherwise
the integral will not be finite), and therefore (A.54) mustcoThus, the conjectured solutions
that we provided in Sections A.1, A.3, A.2, and A.4 are indeptimal. 0J

B. An Economy with Two Gaussian Assets

An explicit solution to the price impact of issuance is aahlé if we replace the bonds with
assets that have Gaussian payoffs, and if the long-ternstiorseare assumed to have all of the
bargaining power when trading with the intermediary (tlsabi= 1). We offer this solution in
order to more easily illustrate the intuition behind the rlod

Suppose that the cumulative dividend processes satisfy

Dait) | _ | M o 0
S A P

Da(t)
whereB ia a standard two-dimensional Brownian motipgnandc are the mean and volatility

of the assets’ dividend processes, and the congtanf—1,1] is a correlation coefficient. The
intermediary chooses a consumption prodest) } that solves (6) (subject to the wealth process
in (5) and the usual transversality condition), whEfedenotes expectation giveiBs : s < t}.
The Bellman equation, its solution [inspired by DeMarzo &hdSevic (2003)], and verification
of optimality are provided below.

Proposition B.1. The equilibrium prices of assets 1 and 2 are

uw = [T Vpopwid, i1 (8.2)
where pi(t) = rao®(cu(t)+ae(t)p), (B.3)
po(t) = rac®(ge(t) +aqu(t)p). (B.4)
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The equilibrium asset pric¥(t) is the present value of the asset’s expected future divi-
dends, at ratgy, adjusted by the risk premiumi(t). The risk premiumpj(t) is proportional
to the derivative of the instantaneous variance of thenmgeliary’s dividend process?(g2(t) +
2pqa(t)ga(t) +g3(t)), with respect to the inventory of that asset!

Combining Proposition B.1 with the intermediary’s inverytave obtain the price paths:

Vi(t) = E—0(302(1—1- p) — o°p Se ™ t>0; (B.5)
r (A1) ’ -
M aso?(14p)— o’ S t<0
r P (A+r) ’ ’

Vao(t) = ' , 2 N (B.6)
F_ — - > 0.
—oso (1+p) (}\+r)se ) t>0

The first termu/r, in (B.5) and (B.6) is the reservation value of the asset foslkeneutral
investor. The second and third terms are compensationdiobgaring by the intermediary. The
second term reflects the intermediary’s market-makingritg levels. The third terms in (B.5)
and (B.6) are reductions for the temporary excess invemjgity — s that the intermediary holds
as he unloads the new issues, and are proportional to theattiony.

The intermediary’s inventory peaks at issuance, as doesfést on prices. As the interme-
diary trades away his excess inventory, the inventory distdecreases and prices revert toward
their original levels. The prices of the issued asset ancttineelated asset are related via the
common dependence of the intermediary’s reservation sdhrethese assets on his inventory
position. Prior to issuance date, the prices of both ase#iéxt anticipated future risk premia. As
a result, the issuance places price pressufgodinassets.

B.1. Proof of Proposition B.1

This proof extends the one-asset result of DeMarzo and&wio (2003). We solve for the inter-
mediary’s optimal inventory as a function of asset pricesl #ten impose market clearing.

Let Vi(t) andV(t) be the prices of assets 1 and 2, respectively, and & the covariance
matrix in (B.1). Assume that the intermediary’s holdingsagets 1 and 2 af& (t) andB(t),
respectively, and that his consumption policyisIn what follows, we sometimes suppress the

31This is comparable to a standard result in a static CARA-Ndframework. Consider an asset whose payoff is
normally distributed with meap and variance?. A CARA agent with coefficieny is indifferent between holding
g shares of this asset and the certainty equivajgnt %’qcz. The marginal price this agent would payis- ygo2.
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dependency o1, 32,V1, andV, on time. Then the intermediary’s riskless-asset holdwg,is
given by
dM¢ = (rM¢ + Bap+ Bop — ¢ )t —V1dBs —VadB2 + [[31 Bz] -2 - dB. (B.7)

The intermediary’s wealth 84 = M; + B1V1 + B2Va. It follows that
OV = (1M + Bu-+ Bob— o)l + BuaVa + BacVo + By Bz =B, (B.8)
We define the risk premia on the two assetgt) andpa(t), by

avi .
Vi+p = al-i-u, ic{1,2). (B.9)
We insert (B.9) into (B.8), and obtain

dM = ('Wi+Pap1+Bapz—cr)dt + [Bl Bz} .3 dB,. (B.10)
The Bellman equation for the value functidfWi,t) is

2
Bsglo {M(rW+Blp1+szz—X)+Jt—rJ+0 (B BZ+[31[31p) Jww + u( )} 0,

(B.11)
with the first order condition (fox)
Jw = (x). (B.12)
Consider the candidate solution to the Bellman equation
_a—ar(W+kg(t
W) = u(r(W+ks(t)) _ —e ( ())7 ©.13)
r ar
where . )
kG(t):/ e T(U=Dpgg? (Bl(> ;BZ(U +[31(t)[32(t)p) du. (B.14)
t
For this conjectured value function,
Jv = —ard, (B.15)
dww = (ar)?, (B.16)
J = —ardks(t). (B.17)
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We insert (B.15) into (B.12) to obtain the candidate constimngpolicy
& = r(W+ks(t)). (B.18)

Maximizing overf; andpy, and using (B.15), (B.16), and (B.17), we obtain
pi(t) = rao®(Bu(t)+BaA(t)p), (B.19)
P2(t) = rac?(Ba(t) +Bu(t)p). (B.20)

We check that the value function (B.13) and (B.14) solvesBtbéman equation (B.11). We
rewrite (B.11) using (B.13), (B.15), (B.16), (B.18), (B)11B.19), and (B.20), and obtain the
ordinary differential equation

22 22
ks(t) =rkg(t) —ra <Bl(t> o 42-[32(0 © +Bl(t)Bz(t)02p), (B.21)

whose solution is given in (B.14). The verification of thewtmn’s optimality, subject to the
same constraints that we imposed in A.6 on the feasible copson sef, is identical to that of
DeMarzo and Yan (2003). The specialist’s inventory of adgsty; (t) = s, and his inventory of
asset 2¢(t), is given by (2). Market clearing implies thad(t) = B1(t) andgz(t) = B2(t). Thus,
we obtain (B.3) and (B.4) from (B.17) and (B.19); (B.2) falls from (B.9). 0J

C. Risk-Free Zero-Coupon Curves

We use swap yields, rather than treasuries, since govetriooen prices are often “contami-
nated” by the presence of tax, repo special, and other reguleonsiderations that are irrelevant
to our study. We collect daily currency-specific swap yidiolsone- to thirty-year maturities
from DataStream. Theperiod swap rate is taken to be the yield to maturity on a samual
coupon bond maturing at timteand trading at par. We estimate the implied zero-couporyiel
curve by fitting Svensson’s (1995) extension of the Nelsah%iegel (1987) model to observed
swap rates. Under this model, the zero-coupon yield to ntatuperiods in the future is

1— e Mt 1_ g Mt
y(t) = a0+ (a1 +az) ( ¥ ) —ape ™M 1 ag ( —e‘A2t> : (C.1)
1

For each day in our sample period, we choag&y,az,as, A1, andA, to minimize the weighted
sum of the absolute pricing errors of all available swaps. réygace the estimated yields for
maturities of less than one year, which tended to be volatild even negative, with currency-
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specific, zero-coupon, money-market LIBOR raté3his tractable parameterization of the zero-
coupon yield curve is able to capture a wide variety of tetraesure shapes.

D. Default Probabilities

Default probabilities for the firms in our sample are reqdiire the construction of default-risk-
adjusted issuance measures. We model each firm’s credig radi a stationary, continuous-time
Markov chain over Moody’s eight major rating clas¥edaa, Aa, A, Baa, Ba, B, Caa, and D,
where D is default. Transition from rating clas® rating clasg has constant intensity; [see,
for example, Resnick (1992)]. For example, the probabiligt this transition occurs over a
short interval of lengti\t is approximately\j;At. Default is an absorbing state; the probability
of transition from default to any other state is treated &s.ze

ConsiderP(A), the transition matrix between Moody'’s rating classes @véme horizon of
lengthA , where thei, j) componentR;j (t), is the probability that airrated firm will be aj-rated
fitm A units of time hence. We know that

P(A) =€, (D.1)

whereA is the generator of the Markov chain associated with )¢ Let 5(1) be the empirical
one-year transition matrix obtained fromww.creditmetrics.com(This data set is constructed
from 26 years of data on primarily U.S. firms. This sampleexsffrom a “peso-problem” since
some transitions, such as one-year transitions from Aaa, towdde not recorded.) We found
that I3(1) has a matrix logarithm, denotdd We reset negative off-diagonal entriesirto zero,
adjust the diagonal entries accordingly, and use the asbtmangsition matrixP* obtained from
the adjustedd and (D.1). (An alternative approach is given by Lando andd8kerg (2002).)
The resulting tima-estimate of the default probability for firrh within A units of time is the
entry that corresponds to the firm’s timeredit rating in the D-th column d®*(A).

The assumption that ratings transition intensities are-iinvariant is dubious? as is the as-
sumption that credit ratings are timely measures of créskt®® Nevertheless, this methodology

32Daily LIBOR rates for maturities of one to twelve months wekgained from the British Bankers’ Association.

33similar techniques are employed by Jarrow and Turnbull §)9%arrow, Lando, and Turnbull (1997), Lando
(1998), and Elton, Gruber, Agrawal, and Mann (2001). Sezlalsel, Rosenthal, and Wei (2001) for a more general
discussion of using empirical transition matrices to findeyators for Markov chains.

34Lando and Skedeberg (2002) and Carty and Fons (1994) finémsédof “momentum” effects in ratings tran-
sitions. Blume, Lim, and MacKinlay (1998) demonstrate ttaing agencies are becoming more conservative in
assigning ratings. Nickell, Perraudin, and Varotto (20d@)ument business cycle effects in ratings transitions.

35See footnote 25.
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is reasonable for our purposes. For example, (i) Firms thdtidwer ratings are assigned higher
default probabilities, and (ii) The probability of defabkfore maturity increases with time till
maturity.

E. Asset Volatility

Asset volatility is required to calculate the distance téad# of the firms in our sample. For the
purpose of this calculation, we assume that the firm’s asseepsAs ¢, satisfies

Af —Q Aft1—Qf1_
l09< o>t ):VO+V1|09( iz i 1)+Uf7t- (E.1)
Afr—1—Qftt f,

whereQ; is the timet change in the firmf's assets due to debt issuance or retirenirithe
error termaus ¢ are taken to be mean zero with GARCH(2,2) [Bollerslev (198&jiancespy ¢,

0%; =0a+ VlU%t—l + VZU%I—Z + V30%7t—1 + V40%t—27 (E.2)

for coefficientsa, yi, Yo, Y3, andys that we estimate. We interpret the variance pro«:égsas
the volatility of the firm’s assets.

F. The Impact of Debt Issuance on Bid-Ask Spreads

This appendix examines the impact of issuance on the bidfglads of the bonds in our sample.
Amihud and Mendelson (1980) and Ho and Stoll (1981) proposgentory-based models that
predict the behavior of bid-ask spreads. We have daily bideesk prices for these bonds [subject
to exclusion criteria that are similar to those that we useestimating (12)], but not the market
depth that these bids and asks representBlégt;  be the difference between the yield spreads
implied by the bid price and the ask price of bamdssued by firmf, on weekt. We estimate
the model:

BAwft =07 + Blog(SIZE,) + Y(L)log(lt) + &n .y, (F.1)

where SIZE, is the face value of bond in Euros, and)(L) is a lead-lag polynomial similar
to the one in (13). The “error” termg, ¢+ are taken to be of mean zero and uncorrelated with
current and lagged regressors. We correct for possibledsikdasticity and up to ten lags of
autocorrelation with a Newey and West (1987) covariandenasor.

38lssues and retirements of debt are capital structure clBangechanges in the underlying asset volatility per se.
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Our sample contained 2223 weekly observations. Table \dgms the estimated coefficients
and the associatddstatistics. The regressior? s 25.0%. Figure 9 plots the cumulative impact
of issuance on bid-ask spreads, as implied by the estinggiedcoefficients.

Figure 9. The Impact of New Debt Issuance on Bid-Ask Spreads

0.5

0.4 —

0.3

0.2

Bid/Ask Spread Impact

—3‘0 —2‘0 —1‘0 C‘) 1‘0 2‘0 3‘0 4‘0 5‘0 6‘0
Days, Relative to Issuance Date

The estimated cumulative impact of issuance on other-bathédk spreads, scaled to reflect the
impact of Deutsche Telekom debt issuance in June of 2000.<Thmark the regression estimates

from (F.1). The solid line is an exponential smoothing ofsth@stimates. The dashed lines are an
exponential smoothing of two-standard-error confidencelbaround these estimates.

We note a mild upward trend in bid-ask spreads near debtrissudl his estimated impact
peaks on weeks of issuance at 0.25 basis point, maintaineapately that level for seven more
weeks, and is fully reversed by ten weeks after issuancemidan bid-ask spread in our sample
is 2.61 basis points, with a standard deviation of 1.82 basists. The estimated impact of
issuance of bid-ask spreads is almost negligible in corapario the mean bid-ask spread.

53



Table VI. Estimated Coefficients for (F.1), The Bid-Ask Sprads Regression

Panel A: Control Variables

Firm o t-Stat
British Telecom | 0.4893| 8.082§
Deutsche Telekom 0.5033 | 7.773%
France Telecom | 0.5300| 8.5517%
Telecom ltalia 0.5050 | 7.6968
Royal KPN 0.4766 | 7.5050
log(SIZE,) -0.0243| 7.5346

Panel B: Lead-Lag Polynomial Coefficients

Variable| Estimate | t-Stat | Variable Estimate | t-Stat
P_12 | —1.2034e-04 0.71 P_o 2.2662e-04 | 1.58
P_11 | 8.5410e-05| 0.54 Y1 2.5089%e-04 | 1.74
P_10 | —1.0821e-04 0.62 Wo 2.8376e-04| 2.07'
P_g | —2.5139e-05 0.15 Y1 1.8546e-04 | 1.29
P_g 3.3131e-05| 0.20 P> 2.9547e-04| 2.20
P_7 2.6394e-04| 1.56 Ps3 3.6680e-04 | 2.7¢F
T 1.8813e-04| 1.27 Pa 2.6933e-04| 1.98
Y_s

Y_g

Y3

4.2346e-04 | 2.58 Ps | —1.1682e-04 0.85
2.3060e-04 | 1.47 We 1.2602e-04 | 0.94
2.7319e-04| 2.03 Py 9.0832e-05| 0.68

Ordinary-least-squares coefficient estimates from theessipn

BAwrt =0t + Blog(SIZE,) + W(L)log (It) + &niss

whereBAy ¢ ; is the bid-ask spread (in basis points) on bopgsued by firmf, at timet; SIZE, is the face
value of bondhin Euros,L is the lag operator, the lead-lag polynom|dL ) captures seven leads and twelve
lags of our measures of other-bond risk-adjusted issuan@sd the residuals, ¢ ; are taken to be of mean
zero and uncorrelated with current and lagged regressors.

Our sample contained 2223 non-overlapping weekly obsenst Standard errors are computed using the
Newey West (1987) covariance estimator with ten lags. Toess$i, T, and* represent significance at the
10%, 5%, and 1% levels, respectively. The regresBfowas 25.0%
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