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THE INVESTMENT BANKING CONTRACT FOR NEW ISSUES UNDER

ASYMMETRIC INFORMATION: DELEGATION AND THE INCENTIVE PROBLEM

by

e *
David P. Baron and Bengt Holmstrom

Most new security 1ssues are managed and distributed by investment
banking syndicates that perform three basic services for the issuer of the
securities. First, investment bankers provide advice and counsel regard-
ing the type of securities to be issued, coupon rates, maturity, timing,
offer price, etc. Second, the banking syndicate serves an underwriting func-
tion by bearing some or all of the risk associated with the proceeds of the
issue., Third, the syndicate performs a distribution function by selling
the securities to investors. The underwriting or risk-sharing function

has been analyzed by Mandelker and Raviv (1977) who determined conditions under

which firm commitment, best efforts, and standby arrangements are optimal
when the issuer and the banker have symmetric information regarding the
proceeds from a new issue. Also under the assumption of symmetric infor-
mation, Baron (1979) investigated the pricing and distribution of new
issues and the incentive problem resulting from the inability of the issuer
to observe the effort expended by the banker in distributing the securities.
To mitigate the incentive problem, the issuer must sacrifice some gains
from optimal risk sharing in order to induce the banker, through the design
of the commission payment, to expend more effort in selling the issue than
it would otherwise expend.

When the issuer and the banker have symmetric information regarding
the demand for the issue, the advisement function of an investment banker

plays no role, but a principal reason for utilizing the services of an invest-



ment banker is that the banker may have better information than does the
issuer regarding the demand for the issue. This informational asymmetry
may arise because the banker has expertise not possessed by the 1issuer or
because the investment banker obtains private information about the demand
for the securities through its preselling contacts with potential pur-
chasers. In this case the potentlal incentive problems are aggravated be-
cause the banker has the opportunity through its advisement function to
recommend an offer price that 1s contrary to the issuer's interests, and the
issuer is unable because of his limited information to determine if the
recommended price is appropriate.

The incentive problems created by asymmetric information have two im-
portant dimensions. First, if the banker has better information than does
the 1ssuer regarding the demand for the 1ssue, the issuer may find it pre-
ferrable to delegate the offer price decision to the banker so that the

banker can use its superior informatlon to make a more informed decision than

the issuer could make based on his limited information. Such delegation may

be preferrable even though the banker may not set the same offer price that
the 1ssuer would set if the issuer had the same information as the banker.
Delegation 1is likely to be the most common arrangement for pricing new 1ssues,
aﬁd to implement such a scheme, the issuer wishes to bring the banker's
interests more in line with his own through the design of the compensation
schedule for the banker.

The second dimension of the incentive problem centers on the tradeoff
between the offer price decision and the distribution effort made to place
the issue. Distribution involves substantial costs and thus a banker would

be expected to attempt to limit those costs to the extent that is feasible.



As an iIndication of the magnitude of the distribution effort, '"Dean Witter
Reynold's...has 3,700 securities salesmen available to push offerings (a crew
that ranks it sccond only to Merrill Lynch, which with White, Weld {n hand has
about 7,000)." (Fortune, May 22, 1978, pages 62-3.) The resulting incen-

tive problem is described by Van Horne (1977, p. 535) as: 'the underwriter
wants a price that is high enough to satisfy the issuer but low enough to
make the probability of successful sale to investors reasonably high."

Stoll (1978, p. 101) elaborates: '"A second strategy would set the offering

price too low, thereby bringing about quick sale of the issue. ...the under-

writer would experience lower costs and might be able to benefit favored cus-

tomers in this way... While the success of such behavior may be greater for
unseasoned than for seasoned issues, the opportunity seems to bhe present with
any issue.

The seriousness of these Incentive problems is an empirical question
that has received only limited attention. Smith (1977) studied underwritten
equity issues for the January 1971-December 1975 period and concluded that
"underwriters appear to set the offer price below the market value of the
stock by at least 0.5 percent (p. 274).”1 As Smith indicates this under-
pricing cannot be explained as a payment for consulting or advisement services,
since the cost of underpricing 1s not tax deductible while payments for
services are. '"'Furthermore, estimates of expenses from reports filed with
the Securities and Exchange Commission indicate that rights offerings in-
volve lower out-of-pocket costs than underwritten offerings. (p. 29)”2
Ibottson (1975) studied unseasoned new issues and based on the performance
of the securities in the aftermarket concluded that the offer price 1is set

approximately 11.4 percent below the market value of the securities. In

his study of competitive bidding for corporate securities Christenson (1965)



tentatively concluded that not only do investment bankers underprice rela-
tive to the interests of issuers but even underprice relative to thelr own

best interests.

"In the case of pricing policles, there is reason to believe,
as noted earlier, that investment bankers are overly reluc-
tant to carry Inventories of unsold bonds. While this con-
clusion is still tentative and further research 1s suggested,
if the conclusion is supported it will mean that bankers can
improve their overall profitability by pricing somewhat
higher even at the expense of carrying higher average inven-
tories. (p. 5"

There are two principal forces that can work to mitfgate the {ncen-
tives to underprice. First, the investment banking industry is to some
extent competitive, and a banker that continually prices new issues
"lower" than the industry norm is likely to eventually lose some market
share.3 The threat of such losses may restrict deviations from the norm,
but this does not imply that the incentive problem is eliminated by com-
petitive pressures but rather that divergence from the norm would not be
anticipated. 1In an industry in which tradition plays an important role (see
Hayes (1971)), one might wonder if the norm does not incorporate the re-~
sults of the incentive problem. The studies by Smith and Tbottson are sup-
portive of this view. Furthermore, for firm commitment offerings of com-~
mon stock between July 1, 1967 and June 30, 1970, Stoll (1975) found a
positive relationship between the dollar value of equity offerings managed
by an underwriting house and the spread (the difference between offer
price and the price paid for the issue). He Interprets this result as an
indication that the quality of the underwriter leads to a higher spread,
and 1f the securlties market 1s competitive, the greater spread would be
due to a lower price to the issuer indicating that bankers have some market

power vis a vis issuers or are able to use their advisement role to their

own advantage.
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One test of the strength of competitfon In investment banking would Involve
examining the rates of return carned by investment banking houses.” Such a
test is difficult at best because many houses are organized as partnerships,
while others consolidate their underwriting profits with profits from
brokerage activities and from fee-based advisory services. Casual empiricism,
however, would suggest that returns may be above competitive levels. For
example, a recent Fortune article (February 1978) reported that in 1976 Morgan
Stanley earned 40 percent on "average capital employed,' while Merrill Lynch
and First Boston earned 18 and 23 percent, respectively. As further evi-
dence that returns may not be competitive, Ederington (1975) concluded that
the spread on issues sold through competitive bidding decreases as the num-
ber of bidders increases.

The second force that could act to mitigate the 1incentive problems is
the sophistication of the issuer. As Weston and Brigham (p. 467) state,

"If the issuer is financially sophisticated and makes comparisons with
similar security 1issues, the investment banker is forced to price close to
the market.”6 There is recent evidence however that some issuers are dis-
satisfied with investment banking pricing and commission practices. The
Fortune article reports that

Since the beginning of the Seventies a few of Morgan

Stanley's clients have, for example, arranged their

own private placements without using the firm as inter-

mediary. They include Texaco, Mobil, and just last

month, International Harvester, which directly placed

8150 million of bonds. Other companies are raising very

large amounts of capital through such channels as divi-

dend reinvestment plans and employee stock purchase plans.

...Exxon has been especially ambitious at do-it~yourself

financing. For two bond 1issues totalling $305 million,

Exxon's chief financial officer, Jack Bennett, has conducted

"Dutch auctions" in a widely publicized departure from

conventional underwriting practices. ...Bennett...figures

it saved Exxon about $1.9 million compared with what it
would have spent on a conventional underwriting. (pages B8 and 90}.



These indications of client dissatisfaction with traditional investment
banking practices suggest that the incentive problems may be present and

may have significant costs to issuers.7

I. The Issue Process and Asymmetric Information

The model to be analyzed involves an issuer who plans to sell a
fixed number of securities and has decided to utilize the services of
an investment banking house for their sale rather than using a rights
offering, for example. The analysis focuses on a ''negotiated sale" in
which an agreement or contract is to be concluded between the invest-
ment banker and the issuer for the sale of the securities.8 When the
issuer has decided to railse capital by selling new securities, he is
assumed to meet with the banker at which time they share their informa-
tion, decide on the specitics of the 1ssue, agree to the terms of the
contract, and register the issue with the SEC. At this time the

issuer and the banker will be assumed to have symmetric information

regarding the demand for the issue.9

"

At the time of registration a preliminary prospectus, the 'red

herring,'" is issued, and a registration period of at least twenty days

follows. During the registration period, the banker conducts preselling

activities.

During the waiting perlod between the filing and the offer
date, no written sales literature other than the so-called
'red herring' prospectus and 'tombstone' advertisements are
permitted by the SEC. However, oral selling efforts are per-
mitted, and the underwriters can and do note Interest from
their clients to buy at various prices. These do not repre-
sent legal commitment, but are used to help the underwriter
decide on the offer price for the issue. (Smith (1977)
pp. 298-9)



Ibottson (p. 263) is more specific:

Underwriters typically ask the purchasers to 'circle' (pledge
to subscribe to) the issues at a certain price. Even though
this pledge is not legally binding, no purchaser could dis-
guise his demand curves for the 1ssues over a reasonable period
of time without giving up his access to the new issue market.

This information is not perfect, of course, because of limited contacts with
potential purchasers and because the state of the capital market can change
between the registration period and the offer date. The concern addressed
here is not with the accuracy of the information received but Instead with
the informational asymmetry created by the banker's access to information not
directly available to the issuer.

Before formalizing this informational asymmetry, it is necessary to
specify the demand for the securities. The 1issuer is assumed to offer a
fixed quantity B of securities the demand for which depends on an uncertaln
state 8 ¢ | 9,»? ] ©R of the market reflecting how the market perceives
the quality of the issue. To simplify the analysis, the offer period will
be assumed to be of fixed duration with the demand Q(p,a,f) for the securi-
ties during the offer period a function of 0, the offer price p, and the dis-
tribution effort a. The latter may be thought of as the time of the sales-
men allocated to this issue.lo The states will be ordered such that Q (s an
increasing function of 6. During the offer period the banker Is assumed to
conduct stabilizing activities by placing simultaneous buy and sell orders
at p so that (hopefully) the remaining securities can be sold at p.ll If
stabilization is unsuccessful because of low demand and selling pressure, the
. unsold securities are assumed to be sold in the resale market at an uncertain
price p(8,a) which depends on the distribution effort as well as the state.12

' The price p(%,a) in the resale market is assumed to be such that p(8,a) = p
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{f and only if Q(p,a,8) = B and p@®,a) < p if and only if Q(p,a,0) < B. The
resale price will naturally be assumed to be increasing in @ and in a. The

proceeds x*(p,a,8) from the sale thus are

PQ(Pya)e) + P(e,a) (B - Q(p)a)e)) if Q(p)a)e) f_ B
x*(p,a,0) =

pB if Q(p,a,8) > B
The net proceeds x(p,a,8) are defined by
x(p,a,e) = x*(p,a,e) - C,

where c represents the cost of reglistration, legal and auditing fees, printing
costs, etc.

Given the assumptions on Q and p(9,a), the function x is increasing In
§ when Q < B and will be assumed to be differentiable and concave in p and a

and to be increasing in a when Q < B, It will further be assumed that

A, x>0 and XpO >0 when Q< B

B. Xap >0 and Xap >0 when Q< B.

Assumption A implies that the marginal return from an increase 1n the offer
price 1s greater for higher values of 0, which corresponds to the parameter-
izafion of 8 such that higher values of 0 are associated with a more favorable
reception for the securities in the capital market. Assumption B implies
that a higher price yields higher returns to increased effort, which is a
property that reasonably could be expected to be satisfied.13

The informational asymmetry between the banker and the issucr will be re-
presented by assuming that the banker receives through its preselling acti-

vities a signal or information in the form of the realization of w = 2

14
of a random variable that is not observable by the issuer. At the end of the
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registration period the investment banker then has a conditional distribution

f(6]a} on the state. The issuer and the banker are assumed to hold identical

prior beliefs about the distribution of 8 and about the signal w, and thus

the informational asymmetry arises only because the issuer is unable to ob-

serve . The distribution of the signalw will be assumed to be absolutely

continuous with a differentiable density function f{w).
The signal w will be interpreted as information regarding the perceived

11

quality of the issue with higher values of w corresponding to '"'more favorable
information in the sense that a higher value of w results in a distribution

f(@ku) that 1is stochastically dominant in the first degree or

:
[ f£,6Tw)ds < 0 for all 0 (1)
5

with a strict inequality holding for some 8° and where the subscript denotes

partial derivative. Since x is increasing In 9 for Q< B, an increase in

results in a stochastically dominant distribution of the net proceeds.

Letting
8°(p,a,x) be defined by

x = x(p,a,8°) ,

. the probability that net proceeds will be less than or equal to x is

: o

i B

¢ G(x|p,a,w) = [ £(B]wdO .

o

‘Zﬁ.

g O

3 Y

E It will further be assumed that
G <0 for all x> 0, (2)
pw ~ .

. +
With the strict inequality holding for some x . This condition states that if

more favorable information is obtained a small increase in price can be made

a
d results in a more favorable distribution of the procceds. This assumption

will 1
be utilized only to establish Proposition 2 below.
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I1. The Model and the Commission Function

The payment received by the banker will be represented by a "commission
function'" S* that may be a function of any variable that 1s observable by
both the issuer and the banker.15 The net proceeds to the issuer are thus
(x - S*), and the preferences of the issuer will be represented by an In-
creasing, strictly concave von Neumann-Morgenstern utility function U. The

6
issuer's preferences are thus represented by1

[ fux - s*)£(8]wfw)dodw.

The observation that most new issues involve firm commitment arrangements
suggests that issuers are risk averse, and the analysis will focus on that
case.

The "banker' may be thought of as the managing house representing the
syndicate, and the banker's preferences will be assumed to depend on both its
compensation S* and on the ~ffort it expends in distributing the issue. Pre-
ferences are represented by a utility function V(S*,a), where V1> 0 and
Vll is nonpositive reflecting risk aversion or risk neutrality. The utility
function is assumed to be strictly decreasing in effort, reflecting both a
preference for the expenditure of less to more effort and a desire not to
use "'muscle" on customers by ''persuading” them to buy securities that they
otherwise would not wish to purchase.

The use of firm commitment contracts is not consistent with risk-averse
behavior of Investment bankers, but the formation of syndicates is inconsis-~
tent with risk neutrality unless there are real costs of bankruptcy or de-
creasing returns to the distribution effort.17 Another possibie explanation
of the use of firm commitment contracts 1is that they arise because of tradi-

tion and that while investment bankers would prefer to bear less risk they

receive sufficient commissions to compensate for the additional risk. For
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: example, Conrad and Frankena (1969) argue that investment bankers have risk
averse preferences and compensate for greater risks by lowering the offer
5 price so that there 13 less chance of an unsuccessful issue.

The design of the commission payment to the banker is to be determined
by the 1ssuer who 1s assumed to have some market power relative to the banker.
The level of compensation of the banker however 1s assumed to be determined
through a negotiation process that will be taken here to pertain to a reser-
vation level V of expected utility of the banker. The 1ssuer must then de-

. 18
sign a commission schedule S* such that

[ v(s*,a)£(8 | f@w)dOdw > V .

The reservation level v may be affected by competitive pressures as well as
by the "reputation' of the investment banking house.

The only variables observable by both the issuer and the banker in this

model are the proceeds x [cvom the issue and the offer price p, so the com-
mission function S*(x,p) can depend only on those two variables. The analy-
sis is concerned with the design of the function S* in order to 1induce the
banker under delegation to utilize the information w in the issuer's inter-
ests and to expend more effort in distributing the 1issue than {t would

/ otherwise expend. The general design problem is quite complex, and hence,

{ S* will initially be specified as
S*(x,p) = S(x) + T(p) ,

where S(x) 1is an increasing, differentiable function representing a payment
based on the net proceeds from the issue and T(p) 1is a payment based on the
offer price set by the banker. In the next section S(x) and the distribution
effort are assumed to be predetermined, and the design of T(p) is comsidered

in conjunction with the delegation of the offer price decision. In Section
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IV the design of the function S(x) and the distribution effort incentive

problem are considered.

III. Delegation of the Offer Price Decision

If the offer price decision is delegated to the banker, the banker will
set the price in response to the information w obtained during the registra-
tion period. The price response function p(w) used by the banker satisfies

p(w) = argmax EV(w) = [ V(S(x) + T(p),a)f(8lw)do , (3)
P

where argmax denotes the argument that maximizes the conditional expected
utility EV(w). Assuming that T is differentiable, the first-order condition

corresponding to (3) will be written aslg

VTT' +v =0, (&)
where

Vo = v (W), T(pw)),w) = [ Vv F(0]w)ds

1Ex]

<
]

v (P @), T(r () ,w) i Vls'xpf(G{w)de .

and xp = 3x/dp. The condition in (4) indicates the problem caused by the
asymmetric information and how the commission function can be used to miti-
gate that problem. When the issuer cannot observe w, such a commission
function cannot be used. If a commission payment T(p) were not used In con-
junction with delegation, the banker would choose an offer price p(w) satis-
fying vp = 0. An increasing (decreasing) commission function T(p) however
will cause the banker to price such that vp > (<) 0, so a commission based on
the offer price 1is effective in inducing the banker to price higher (lower)
than 1t otherwise would.

The issuer's problem is thus to choose T(p) in order to influence the

response function p(w) so that the banker uses the signal w to further the
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interests of the issuer. 1In doing so, the issuer must take into account the

response function p(w) satisfying (4) and thus chooses T(p) according to the

program
max IJU(X - S(x) - T(p)E(8w)f(w)d%dw (%)
T(p)
S.T. [[v(s(x) + T(p),a) (O|w)f(w)dSdw > V (6)
vTT'(p) + vp =0 for all we Q . (7)

The solution to this program will be characterized in two steps. First,
the class of attalnable response functions that the issuer can induce
the banker to choose will be characterized, and second, first-order con-
ditions for the program will be stated and analyzed.

To characterize the class of attainable response functions, note that
p(w) satisfying (4) will be at least a local optimum 1f the second-order
condition 1s satisfied at that . To 1nvestigate the second-order
condition, suppose that p{(w) 1s a strictly increasing, differentiable
function so that p'(w) > 0. Then, differentiating (4) with respect to

w and rearranging ylelds

1 9 '
;TYET(~§E (VTT + Vp))

)

3 )
SE(VTT + vp)

Since
v
3 . - 9, P
Bw(VTT M vp) VT 8w< v )
T
. 3 Vv
if 55( ;R ) > 0 at p(w), the optimal response function 1s at least a
T
3 v

local optimum. The condition éa ( ;E-) > 0 states that more favorable infor-



- 14 -

mation increases the ratio of the marginal utility vp resulting from the
effect of a price increase on S(x) to the marginal utility Vo of total
compensation. This property seems intuitively reasonable given the inter-

pretation of information in Section I and will be assumed here. To inves-

tigate the plausibility of this assumption, evaluate the derivative to

obtain
3, 'p :
— = - = + T .
VT 3pt V. ) = Vo vvaw/VT Voo T T Yy (8)

Since an increase in W results in a stochastically dominant distribution of

x from (1),

9
Voo = 35 JVif6leyde = [ vif (@lw)do < (= 0)

if S(x) is increasing and V < (=) 0. The term me is given by

11
. 8 ' ‘ _ .
Vow  Bw fVIS pr(elw)de / V.8 prw(elw)dO .
which is positive from (2), since S(x) is an increasing function. In this

. v
()
case a sufficient but not necessary condition for Sa( ;R Y > 0 when (2) is
‘ T

satisfied is vp > 0 or equivalently T' > 0 at p(w). If the expression in
(8) is positive, the following proposition establishes that any nondccreas-
ing response function p(w) is attalnable through the choice of a payment
T(p) and is a glcbal optimum to the banker's choice problem. Furthermore,
any attainable response function 1s a nondecreasing function. This result
is a direct consequence of Holmstrom's (1977) Theorem 2.15, and its proof is

presented here for completeness.
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Proposition 1: i V?') > 0 for all (w,p)

differentiable price response function p(w) can be gencrated by some com-

> any nondecreasing

mission function T(p). Conversely, any price function p(w) that can be

generated by a commission function is nondecreasing.

Proof: Assume that p’(w) > 0. Then w can be expressed as a function w(p)

of p, and the first-order condition in (4) can be written as a function of p as

V(P T(P),w(eNT' (p) + v (p,T(p),w(p)) = 0
for all p such that p = p(w) for w & {l. This 1§ @ Qlilerentids egudl Lo 1N
T(p) and under the assumptions on V and g, a solution T(p) exists. Conscquently,
for any p(w) such that p/(W) > 0 there exists a T(p) such that p(w) satisfics

the first-order condition and hence is at least a local maximum. To show

that the local maximum is also a global maximum, assume the contrary. This
implies that for p(w) satisfying the first-order condition at somc @ the
banker's indifference curve in the (p,T)-plane given by

~

V(P,T,wl) = V(S(x) + T,a)g(xiuﬁ;ﬂ,a)dx = v

is tangent to T(p) at p(wl).20 That 1is, the slope (-vp(p,T,wl)/yT(p,T,wl))

of the indifference curve equals the slope of T(p) at p(wl) as in Figure 1.

If p(wl) is not a global optimum, however, tne indifference curve must intersect
T(p) at some other point Py =p(w2). Assume p2>-p1. At p(wz) there is an
indifference curve with slope (-vp(p,T,wz)/vT(p,T,wz)) that is tangent to

T(p) at p(wy), since at p(wp) the first-order condition in (4) is satisfied.

This implies, since P, > py» that

T (plw.)) = V(P (0)), T(p(w)))wy) g v (p ()T (p () )
= - ‘ i ‘ | 9
2 v (P (wy), T (p(wy)) wy) v (P (wy) L T (p (wy)) s w)) (9)
as isg apparent in Figure 1. Because p is increasing, Py > p1 implies w2 > wl'
v
Thus, (9) contradicts the assumption that ga( 5 ) > 0, so a response func-

T
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tion p(w) satisfying (4) and such that p'(w) > 0 is a global optimum. (1If

Py < Py, the same conclusion follows). An analogous argument can be given

for the case in which p’ (w) = 0.
It remains to show that any function p(w) that satisfies (4) is
nondecreasing. This follows again from the argument above. That 1is,
if vp/vT is increasing in w, the slope of the indifference curve for w9
(w2 > wl) evaluated at p(wl) is more negative than for ml. Consequently,
the price must be increased from p(wl). If T(p) 1s suffliciently steeply

sloped at p(wl), then p(wz) can equal p(wl), 50 a constant function p(w)

is also possible.

Proposition 1 indicates that the issuer, through the pavment function
T(p), can induce the banker to choose a higher price the more favorable is
the information received during the registration period. The next step in
the characterization of the scolution to the issuer's design problem is to
determine the first-best or Pareto optimal response function p*(w) that the
issuer would choose 1f he were abhle to observe w. That response function
maximizes (5) subject to (6), without T{(p), and hence satisfies the first-

order condition

d(EU + A*EV)
dp

flu(1-s") + x*vls']xpf(o[m)de =0, (10)

where A* is the multiplier associated with the constraint in (6) and E de-
notes expectation with respect to 8. If p*(w) satisfying (10) is a non-
decreasing function of w, Proposition 1 indicates that a payment f{unction
T*(p) exlsts such that the banker will choose p*{(w) when the price decision
is delegated to the banker. To investigate p*(w), dlfferentiate (10) with

respect to @ to obtain



i
7
i
H
:

- 17 -

d2(FU + A*EV)
dp2

p*'(w) + [[U'(1-S') + x*vls']xprw(olm)do =0. (11)

Assuming that EU + A*EV 1s strictly concave In p at p*(w), the sign of p*'(w)
is the same as that of the last term in (11). TIf the sign of that term is
nonnegative, the first-best price response function p*(w) is attainable. The

following proposition gives conditions sufficient for this result.

Proposition 2: 1If S{(x) and x - S(x) are nondecreasing in x, (2) 1is satisfied

and the hypothesis of Proposition 1 1s satisfied, p*{(w) is attainable.

Proof: The condition in (2) corresponds to a stochastically dominant distri-
bution resulting from an increase in w and p, and 1if S(x) and x - S(x) are

nondecreasing
' -qQ! \ * ! /
fU (1-S )xpf (9|u)d9 + A IVIS xpf/(@!u)de > 0.

Hence, p*(w) 1s increasing in w. Given the hypothesis of Proposition 1,
there exists a function To(p) such that p*(w) is chosen by the banker and

is a global optimum to the banker's problem in (3).

If the first-best price function is not nondecreasing in w and the hypothesis
of Proposition 1 is satisfied, that Proposition implies that p*(w) 1s not
attainable.

Although the first-best response function p*(w) can be attained under
the conditions of Proposition 2, the first—best solution to the issuer’s
program is not attainable because the payment To(p*(w)) adds uncertainty
and reduces the expected utility of a risk averse issuer or banker. The
second-best design involves taking into account both the response function
induced by the payment and the direct effect of the payment on the expected

utilities in (5) and (6) and will be characterized using the calculus of
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wvariations. Since the constraint in (7) involves a control T that is an
indirect function of w, that constralnt must be reformulated in order to
view the program as a control problem. To do this, let q(w) = T(p(w)), so

q'(w) = T7'p'(w). If p'(w) # 0, then substituting into (5) ylelds

v + vpp’ =0 for allw € Q, (12)
which replaces (7). 1In the reformulated program, the issuer chooscs gq(w)
and p(w), and given Proposition 1, the second-best payment function %(p) can

be recovered from q(w) and p(w), since p(w) is nondecreasing. The Euler

conditions for the second-best q(w) and p(w), respectively, are

' J
mun VL - ¥ @IV W) (Vg 5 Tog[£(8le) F(@)]) = 0 (13)
9 /
u, o+ ).vp - ¥ (w)Vp - Y(w) (va M loglf (Olw)f(w) D=0  (14)
= ! < = 3 o = ’ < = 0 3 : A is
where UL fU gdx, Vi vT/ o, Up ngpdx, me vp/ﬂ , and W) i
21

the multiplier associated with the constraint in (10)? The multipllier Y(w)

has the interpretation as the marginal cost to the issuer resulting from the

banker's opportunity to choose the response functlon. If Y(w) = 0 for all

w, the condition in (13) simply characterizes the first-best solution in (10).
One case in which the first-best solution is attained is when the banker

is risk neutral, since in that case a firm commitment contract Is optimal under

which the banker pays the issuer a fixed price po for the sccurities and

assumes all the risk. To prove that a firm commitment contract is optlmal,

it 1s necessary to demonstrate that the net payment (x - S(x) - T(p)) is a

constant in the optimal contract. For any response function p(w) define the

expected net proceeds Y to the issuer by
b= [I(x - s - TWN)FO|w) fddde = p°B.

By Jensen's inequality a risk averse issuer is strictly better off with J
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than with x - S(x) + T(p(w)), and a risk neutral banker 1s indifferent
between (x - y) and S(x) + T(p(w)). A firm commitment contract ls thus
optimal, and the banker bears the full consequences of his pricing deci-
sion. This implies that ¥(w) = 0 for all w and from (4) that vp = 0.

These results are summarized as

Proposition 3: 1If the banker is risk neutral, a firm commitment contract

is optimal and the optimal response function satisfies vp = 0. Alsqg Y(w) =0

for all w.

For a risk-averse banker Y(w) will not equal zero for allw because it
will be optimal for the issuer to bear some of the risk. To characterize
the solution in this case, solve (13) for (A - ¥'(w) - ¥(w) gL loglf(8lw)fw)]
w

and substitute into (14) to obtain

u v
Y (u - + £ 4+ 2y =
v vy, = Vo vql v+ ug u“ v, ) = 0. (15)
v
Since v 2 ( —E») = (v v - v )/v the sign of Y(w) 1is t!
T 30 v o VT VT . g s the same as
u v 5V
that of ( . Y 1f =( 2 } > 0. To sign this term, consider Figure 2.
ur Vo Jw Vi

If the indifference curve

u(p,-T(p),w) = JU(x - S(x) - T(P))F(Blw)dd =14

A u
at P(wl) cuts T(p) from below, then the slope GR is greater than the slope
T

v
-2
v . Thus, up/uT > —vp/vT implies vp/vT + up/uT > 0, and (15) implies

A

that Y(w) > 0. If the issuer's indifference curve cuts T(p) from above,
then Y(w) < 0. Consequently, Y(w) > (=)(<) 0 implies that the Issuer pre-
fers 4 greater (the same)(a lower) price than that preferred by the banker

8lven the optimal payment function T(p). This analysis is summarized as

Proposition 4.
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Proposition 4: Tf z-( =2) > 0 and 2 (9y(<) = 2 then Y(@) » (=) (%) ©
w vT UT VT )

and the issuer prefers a price greater than (equal to)(less than) p(w) given ?(w

Proposition 4 thus demonstrates that the cost, as represented by Y(w), of usinp
the payment function to affect the banker's pricing decislon is positive
(negative) when the issuer prefers a higher (lower) offer price than does
the banker. The most likely case 1s that the issuer prefers a higher offer
price than does the banker, so VY(w) > 0 indicates that the issuer incurs losses
relative to the first-best response function because of the need to influence
the banker's decision.

Throughout the analysis in this section the distribution effort and the
commission payment S(x) have been assumed to be predetermined. In the next

section the effort incentive problem and the design of S(x) are considered.

IV. Delegation and the Distribution Effort Incentive Problem

Characterization of the optimal contract to deal with the incentive
problems resulting from both the unobservabi{lity of w and of the dis-
tribution effort is quite difficult in general, so attention will he reg-

tricted to the case of linear commission functions of the form
S*(x,p) = a(p)x + B(p).

This class of commission functions includes the cases of firm commitment
contracts (a(p) = 1, B(p) < 0), standby contracts (0 < a(p) < 1), and best
efforts contracts (a(p) = 0, B8(p) > 0) and thus encompasses the most fre-
quently used issuer-investment banker arrangements.

In addition to imposing the additional structure on the commission

function, the preferences of the banker will be assumed to be separable
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in profit and effort of the form
V(s,a) = V,(S) - W(a),

where V. represents the utility of money and (-W(a)) represents the dis-
utility of effort. The function W is assumed to be {increasing and convex.
Given a commission function, the banker under a delegation scheme 1is able
to choose the offer price and the distribution effort conditionally on w.
In designing the commission function, the issuer must take 1into account
these responses and thus has the program
max  [fUC(1-a(p(w)))x - B(p(w)))£(8|w)f(w)dodw (16)
a(p),B8(p)
s.t. [V (a(p@))x + B(p(w)))EB]w) f(w)d0dy ~ [W(al(w))f(w)dw > V  (17)
(a(w),p(w)) = argmax [V, (a(p)x + 8(p))f(8]w)dd - W(a), Y w, (18)
(a,p)
where the explicit dependence-of x on (a,p,0) has been suppressed for nota-
tional simplicity.
As 1in the previous section where the distribution effort was fixed, if
the banker is risk neutral, a firm commitment contract 1is optimal and the
banker bears the full consequences of {its decisions?z. For the case 1In
which both parties are risk averse a standby arrangement under which both
bear some portion of the risk 1s optimal. To characterize the optimal con-
tract in thils case, the distribution effort decision problem will first be
dealt with in isolation from the delegation of the offer price decision.
If the offer price decision were not to be delegated but instead were to be
determined prior to the registration period, the contract design problem
reduces to determining an optimal commission function with parameters o(p) = @

and B(p) = B independent of p. The effort response function a(w,p) corres-
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ponding to an offer price p thus satisfies
vy ox £(8lw)d8 - W'(alw,p)) = 0 (19)

and 1s unique since x 1s strictly concave in a and V_ is concave. Since
the constraint in (17) 1is binding in any optimal contract, differentiation

with respect to o ylelds

B~ [V x£(8]0) £ (w)aBdu/ [[V/E(B]w) f (w)d0dw .

Consequently, an increase in a requires a reduction in B.
The effort response to a change in a, and the corresponding adjust-

ment in B, 1s determined by differentiating (19) to obtain

2
d 7, dR , 5€EV
ad(g, E);- - {IV*Gxa(X + 'd—u)f(elw)de + jv*xaf(Olm)dO) /o__aa%w). (20)

The denominator is negative, since EV(w) 1is concave in a by assumption, so
the distribution effort increases with a i1f the numerator is positive. The
second term represents the incentive effect on effort of an increased share
of the net proceeds and is unambiguously positive. The first term repre-
sents the income effect of an increase in a and the corresponding decrease
in 8. Since the constraint in (17) remains binding, the income effect
would be expected to be small and hence that the sign of (20) would be
determined by the incentive effect. Consequently, af{w,p) will be taken

to be increasing in a.

To characterize the issuer's responsec to the effort incentive problem,
let a*,B*, and a*(w,p) denote the solution to (16), (17), and (19). Also,
let (5}5) denote the parameters of the Pareto optimal risk sharing contract
that the issuer would emnloy if he were able to observe w and implement the
response function a*(w,p). The contract parameters (a,f) arc determined by

maximizing (16) with respect to (u,f) subject only to (17) and a(w,p) = a*{(w,p)-
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The following proposition then characterizes the issguer's response to the

19) effort incentive problem,

Proposition 5: If the offer price 1s determined prior to the registration
period and 1f an increase in o leads to a greater distribution effort, the
optimal commission function (a*,8*) in (16), (17), and (19) is such that

a* > a and R* < B, where (&,E) corresponds to the Pareto optimal risk

sharing arrangement given a*(w,p).23
Proof: Suppose @ > a* and hence B < B*. Evaluated at a*(w,p), a change
from (a*,8*) to (u,B) will be Pareto improving by definition of a and B .

The banker will respond by choosing a higher level of effort at (@,B) im-

proving further its welfare. The issuer will be better off as well, since
1 he always prefers higher effort because X > 0. Thus, (E,E) is better
than (a*,2*) even under tlie restriction (19). This contradicts the opti-

mality of (a*,3%) in (16), (17), and (19),s0 o < a* and B > B*.

It is not necessarily true that a < a* and B > B*, since if for example
U(z) = V,(z) = log(z), B must equal zero to ensure that x - S(x,p) > O and
S(x,p) > O.ZA If such cases can be ruled out because, for example, the initial
wealth of both parties 1s sufficient to cover any losses on the issue, then
a < a* and 8 > R* obtains. Under the hypotheses of Proposition 1 the
issuer deals with the distribution effort incentive problem by increasing
the percentage of the proceeds paid to the banker and correspondingly reduc-
ing the fixed payment compared to the Pareto optimal risk-sharing contract

corresponding to a*(w,p). The response to the effort incentive problem is
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thus to let the banker bear a greater share of the consequences of his
efforts. Since the net proceeds are an increasing function of the distri-
bution effort and the banker has disutility from effort, the issuer pre-
fers a greater distribution effort than does the banker.

The offer price response function pB(w) of the banker specifies the
price that would be set when w is observed and is defined by

pg(w) = argmax [V, (ax(p,a(w,p),8) +8)f(8]w)d8 - W(a(w,p)).
P

If x is jointly concave in (a,p), pB(w) will be unique and using (19)

satisfies the first-order condition

jv;xpf(elm)de = 0. (21)

The offer price preferred by the issuer, i1f he werc able to observe w, is

defined by

p (W) = argmax Ju(-o)x(p,alw,p),0) -B)F(8lw)ds,
p

and satisfies the first-order condition
U'(1l-o + x a )f(Blw)dd = 0. 22
Jur-o)(x, + % a )£ (8lw) (22)

This condition takes into account the effects of the offer price directly
on the proceeds x and indirectly through the distribution effort expended
by the banker, since even if w is observable, the distribution effort is

not.,

To compare pI(w) and pB(m), add (19) and (21) to obtain

jv;a(xp +x)£(8lw)dd - W' = 0. (23)
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Comparing (22) and (23) suggests that the banker would prefer a lower offer

price than would the issuer, ceteris paribus, because of the disutility of

effort represented by (-W’) and because a higher offer price would be ex-
pected to require a greater distribution effort. The comparison between
pI(m) and pB(w) however 1s ambiguous 1in general, so a special case will
be considered. A characterization of a, is required first.

For a given w the effort response function a(w,p) will be an increas-

ing function of p if and only 1if from (19)

3EV(w)

= ' " 2
3a3p I( V*axap + V) a xaxg £(0]w)d6

favi( x__ - axaxpr) fF(8lw)dd > 0, (24)

ap
where r is the Arrow-Pratt index of absolute risk aversion. Since Xap is

nonnegative and 1s positive when the issue is not sold out, the first term in

(24) 1is positive. From (21) and the concavity of cxpected utility in p

/
Vavix, fGlwas <o, forp 2 pyw).

Since x T > 0, it seems likely that the expression in (24) 1s positive. This
motivates the assumption that greater effort is expended when the offer price

is increased.

The following proposition uses this condition in analyzing the case In
which the issuer and the banker have HARA utility functions with the same

risk cautiousness. That 1is, the functions U and V* are such that

!
U’ (z) Vx(z) |y, 4 4.
- =yt = bz + and - 2
U''(z) ;*(25

For this class of utility functions Wilson (1968) has shown that the

h
Pareto optimal risk-sharing contract function § is linear in’*. The

following result then obtains.
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Proposition 6: Let U and V belong to the class of HARA - utility functions,
*
and assume they have identical risk cautiousness. Let (a*,B8%), pB(w), and
*
(w) = a(m,pB(m)) denote the optimal solution to the program (16), (17),

(19), and (21), and assume that a higher price, ceteris paribus, leads to a

* * *
greater effort. Then, pB(w) < pI(w), where Pl(m) is defined in (23) given

(a*,B*).

Proof: As above let (&,B) denote the parameters of the Pareto optimal

~ * .
risk-sharing rule given (3(w), pB(w)). Since U and V have identical risk
cautiousness,

U1 - Q)x- B)
= N Yx,

v, (ox +8)

for some n > 0. From Proposition 5 a* > a and Px < B, and direct cal-

culation shows that the function n(x) defined by

U ((1 - a*)x - B%)
V! (a*x + B*) '

n (x)=

is such that

n’(x) > O. (25)

Given a(w) and pé?m), (25) implies that

B

eo ’ E JEPN I LN
fe v*n(x(pB,a,e))xpf(elw)de + | v*n<x<pB,a,9>>xpf<O|w)d0
KA g°

o _

> [° vtk £Glw)a8 + [ VnOx £(8]was, (26)

9 o
L 8

o &)

* -
where no = n(x(pB,ﬁ,Go)), g 1s defined such that xp(pﬁ@n),a,o Yy = 0, and

8 ¢ [8, €]. The inequality in (26) follows, since on (Q)eo),no > n(x(Pg.ﬁ,O))

and on (8%, B} ,n° < n(x(pg,a,e)) because X5 > 0 and Xg > 0. Then, (21), (26),

and the definition of n(x) imply that



- 27 -

f'J'xpf(le)de = IV,(n<x(p;,?a,e)) x,F(0]w)do > fV;noxp f(0]w)dg = 0

Consequently, the issuer prefers at least as high a price as the banker,
when only the choice of price at the fixed effort level 4(®w) 1is considered.
By assumption a higher price induces greater effort, and since (1 - a*) > 0
and X > 0, the issuer's utility increases strictly with effort. Thus, the
effect of price on effort will strictly increase the issuer's cholce of

* *
price from what it would be when effort is ignored. Hence, pI(w) > pB(w).

The intuition behind this result is based on two observations. First,
by Proposition 5 the banker is induced, due to the effort Incentive prob-
lem, to take on more risk than 1s Pareto optimal. This increases the
risk to the banker in comparison to the issuer's risk, and wherecas in the
Pareto optimal risk-sharing case they would choose the same price (see
Wilson (1968)), the banker now prefers a lower price than does the 1issuer.
Second, a higher price induces greater effort, which benefits the issuer.
Thus, aspects of risk and effort both indicate that the issuer would
choose a price above that which the banker would choose. Intuition sug-
gests that this mayv be the case for more general utility function specifi-

21’
cations, but such a demonstration does not suggest lttself. °

If P (w)>pB(w) and both response functions are lncreasing In ®, then
it can be shown that some delegation of the offer price decision 1s opti-
mal. To demonstrate this, let p be the offer price that the issuer would
set when the price is not delegated. If ®w has sufficiently wide range
that for some w the price that the banker would set under delegation 1is
above p, delegation is preferred by the issuer. Delegation is restricted

however by not permitting the banker to set a price below the level p.
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Proposition 7: Consider a commission function S(x) = ax + 8, and assume that
pI(m) > pB(w) for all w and that for some w, pB(w) > p, where D is a price
fixed before w 1s revealed. Then, both parties can be made better off than
at P by delegating the pricing decision to the banker under a contract of the
form
ax + 8 £ p e [p,®)
S*(x,p) = (27)
0 otherwise
Proof: It 1is necessary to show that for states w for which pB(uo > p, the
issuer prefers pB(m) to p. Disregarding effort, the issuer's preference
over p 1s concave. Since a lower price reduces effort, it follows that the
issuer's preferences over p, including the effect on effort, is quasi-con-
cave in the region p < pI(uD. Thus, the issuer prefers pB(M) to p, since
P < pB(w) < pI(w). The banker 1s better off as well, since it can always

choose p if it wants to.

This result demonstrates that the issuer can use the banker's superior
information to the benefit of both parties by letting the banker dectermine
the offer price. However, the banker is not given complete freedom, since
a minimum price is set in order to guarantee a sufficiently high price. A
contract of the form (27), 1is generally not optimal, however, since im-
provements could be achieved by considering more complex contracts such
as ax + B(p), for example. It is clear that if such a contract were to
improve on (27) the reward for an increase in w would have to be positive,
since otherwise the banker would have an incentive to choose an even
lower price than before with the issuer paying for 1t. 1In other words,

with a contract of the form ax + Bp + Yy, B must be positive to provide
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the proper incentives. From a normative polnt of view thls kind of a
contract does not appear unrealistic to implement and is strongly remin-~
iscent of the Soviet incentive scheme discussed by Weitzman (1976). With
a contract of the general form ax + f(p), if more favorable information
reduces the marginal cost of an increase in the offer price, then any

increasing price response function is attalnable as in Proposition 1.26

V. Conclusions

The process through which new issues are sold in a negotiated offer-
ing gives the investment banker an opportunity to learn about the de-
mand for the issue by conducting preselling activities during the regis-
tration period. Recognizing that the banker has superior information,
the issuer may delegate the offer price decision to the banker so that the
banker can use 1its superior information. When effort 1is held constant, more
favorable information would be expected to lead to a price response function
chosen by the banker that results in a higher offer price the more favorable
is the information. Furthermore, a payment function based on the offer
price set by the banker is sufficient to induce any increasing response
function. If the banker is risk neutral, a firm commitment contract is
optimal, and the issuer not only prefers to delegate the pricing decision
to the banker but finds it optimal to let the banker bear the full conse-
quences of its decision. When the banker is not risk neutral, a com-
mission payment based in part on the offer price can be effective in in-
ducing the banker to set a price more in the issuer's interests than would
otherwise result.

When both delegation and the distribution effort incentive problem
are considered in the ccatext of a linear commission function, a firm

commitment contract is optimal if the banker is risk neutral. For a risk
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averse banker it 1is optimal for both the issuer and the banker to bear
some of risk, and to induce greater distribution effort, the issuer lets
the banker bear a larger share of the risk. With asymmetric information
some delegation of the offer price decision is desirable when the Issuer
prefers a higher offer price than does the banker and both prefer a

higher offer price the more favorable is the informat{on.

Although delegation is preferred, the issuer incurs losses because of
his inability to observe w and the distribution effort. This suggests
that there may be gains to basing the commission payment on observable
variables in addition to x and p. Information that correlates with w would
in principle, enable the issuer to better assess the appropriateness of the
distribution effort and the offer price under delepation. Holmstrom (1979)
has given necessary and sufficient conditions for such information to be in-
formative in the sense that a commission function based on that information
exlsts that 1is Pareto superior to any commission function not based on that
signal, One variable that might plausibly be used is the total demand Q for
the securities. The 1Issuer can presumably ask to see the banker's subscrip-
tion books and could base the commission on the difference between the
subscription Q and B. To discourage underpricing and oversubscription,
for example, a penalty R(Q - B), with R an increasing function, could be
deducted from S and the banker would be induced to price higher for a
given level of effort. For a given price, however, this penalty en-
courages the banker to expend less effort placing the issue. Such a penalty
would obviously have to be carefully designed in order to obtain an in-
crease 1n price that ylelds benefits that exceed the losses from the

induced decrease in effort.
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Footnotes
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Stoll (1975, p. 102) tentatively draws the opposite conclusion.

The fact that on average there 1s no postoffering price
recovery in the short run suggests that the offering price
was not set below the market's judgment of the equilibrium
price. This conclusion should be tempered by the fact
that some negative correlation between pre and postoffering
price changes exists particularly in the case of primary
and combination issues and by the relatively short period
of time (nine trading days) for which postoffering prices
were observed. Certainly, more investigation of this
point is warranted.

Friend (1965) has presented an earlier study on investment banking com-

pensation for new issues.

A competitive model involving principal-agent contracting is not yet
available, although Ross (1978) has provided some initial results on

the choice of an agent by a principal.

A study by Davey (1976) of 100 companies sheds some light on the com-
petitiveness issue by indicating the extent to which issuers choose among
investment bankers.

Sixty-three companies, or almost two-thirds of those polled,
maintain multiple investment banking relationships. The
range of such assoclations extends from a low of two to a
high of eighteen: the median is three. ...Two~thirds (67)
of participating companies have maintained current invest-
ment banking connections for at least the past five years
(many of these associations date back a score of years or
more); the remaining one-third (33) have either changed in-
vestment banking affiliations, added to the number of invest-
ment bankers uced, or abstained from forming any investment
banking association during the period. (pages 7-8).

This survey suggests that many negotiated offerings do not involve direct com

petition among bankers but instead are determined by continuing associations.



AL

N

An indication that the investment banking industry may not be competitive
is the legislation which requires that public utilities receive competitive

bids for new security issues.
Dynamic factors and the market power of an issuer may lead the banker

to set the offer price too high.

"An even higher return of about 9.2% widely had been anti-
cipated, as indicated by a paucity of purchase orders for

the Michigan Bell securities. ''Underwriters are setting
aggressive terms on Bell System issues 1in an attempt to

curry favor with AT&T, which 1s expected to need a huge

amount of high-priced financial services in the months

ahead,” one specialist noted.'" (Wall Street Journal, 11/29/78)

"Michigan Bell Telephone Co.'s new 9 1/8% debentures were
marked down drastically only a day after being poorly re-
ceived by investors in the $100 million offering, dealers
said.

The American Telephone & Telegraph Co. subsidiary's triple-4
rated, 40-year obligations plunged to about 98 3/8, where
their yield soared to 9.28%, upon being released into the
resale market early yesterday. They initially had been
priced at 99.628, to yield 9.16%, the most for any com-
parable Bell System issue in three years.

That sharp markdown reduced a buyer's cost by the equivalent
of $12.53 for every $1,000 face amount. It also resulted
in a loss of about $6.84 for each $1,000 face amount to

the underwriters, who originally envisioned a profit of
about $5.69." (Wall Street Journal, 11/30/78)

Not only is there increasing pressure from clients to modify traditionmal
practices, but there is the possibility that the industry custom of fixed
cormissions may be under pressure. In response to a suit brought by an
investor, named Papilsky, in 2 mutual fund, "a federal judge ruled that
'recapture of underwriting fees was available and legal.'" (Fortune

(February 1978), p. 90). The Fortune article expresses the industry con-

cern over moves to recover underwriting fees.
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12.

The securities industry 1is mainly concerned because the

case has turned an unwelcome spotlight on the only place

where commissions remained fixed--in 1ssues of new secu-

rities. Thils vestige of the good old days before the

fixed-commission structure for [securities brokers] was

overturned 1is precious to the industry. The SEC is studying

the i1ssues raised by the Papilsky decision, and the indus-

try 1s gearing up to defend the status quo. (p. 90)
The analysis does not deal with the contractual arrangements betwecen members
of the underwriting syndicate or between underwriters and the selling group.

The interactions among syndicate members is illustrated by Christenson

(pp. 24-27).

The issuer may also have an informational advantage regarding its own pro-
fitability, for example, but unless that information can be communicated
to the market so that it affects the demand for the securities, it is not
of concern here.

Demand is assumed to be independent of the type of comtract agreed to by
the issuer and the banker except for the Indirect effect of the con-

tract on the distribution effort and the pricing decision.

For a best efforts arrangement the entire issue will be sold at an uncer-
tain price rather than a stabilized offer price, but such an arrangement

is optimal only when there is symmetric information, complete observability,
and the issuer is risk neutral while the banker is risk averse. These
conditions are not reasonable, so the 1ssue will be assumed to be

offered to the market at a specified offer price p.

Stoll (1975) concludes "Thus, stabilization appears to occur in response
to falling prices and presumably in an attempt to shore them up. The evi-
dent lack of success of stabilization makes one wonder why it 1is engaged
in and how the managing underwriter disposes of the stock he purchases."

In the model considered here the banker disposes of the securitics at p(8,a).
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The determination of the price p(8,a) 1s difficult to characterize as

Friend (1965, p. 34) states: ''Some firms may prefer to carry securities
{n inventory rather than mark them down when selling proves difficult at
offering prices: others may simply dispose of 'sticky' issues at the

best prices obtainable after termination of syndicate selling operations.

The price p(9) thus represents an average of the prices received for the

An example of such a demand function is
Q(pvave) = M(aye) - PN(a)e)

< 0.
with Ma’MO > 0 and Na,NO

The case In which informational asymmetry 1s present prior to signing the

contract Is also important but will not be considered here.

In practice, a banker's compensation depends on a variety of other factors
Including whether the banker manages the issue and the percentage of the
issue he underwrites. For example,

Nowadays a not atypical spread on a large industrial
stock offering of, say, $100 million might be 31/2 per-
cent, or $3.5 million. For being sole manager, Morgan
Stanley generally gets 20 percent of that ($700,000 in
this example) as compensation for devising the selling
strategy and selecting and marshalling the other under-
writing firms that participate as members of the syndi-
cate., The 20 percent 1is the industry norm; if there are
two or more comanagers, they will usually get equal
shares of that.

1f Morgan Stanley were to underwrite and sell, say,
20 percent of the shares in the example - as well it might
as long as no co-managers were involved - it would receive
207 of the remainder of the spread. That would add another
$560,000, for a total of almost $1.3 million. (Fortune,
February 27, 1978, p. 88).

The distribution of the commission payment among members of the syndicate

will not be¢ considered here.
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18.

20.

21.

An alternative interpretation of the function U is a market valuation func-
tion given an investment (x - S*), so that EU represents the market value
prior to the issue period. Concavity then corresponds to decreasing returns

to investment.

Some investment banking houses are reputed for their distributional ability
which suggests that the formation of syndicates may be due at least in part

to differential ability to place securities.

Alternatively, the issuer may be considered to maximize a weighted sum of

his expected utility and the expected utility of the banker given by

r\
W= JI[U(X - S*) + AV(S* , a) ]g(xlw;p,a)f(w)dxdw,

where A weights the banker's interests relative to the issuer's interests.

The response function satisfying (3) for a payment f{unction T(p) is

assumed to be unique, although in general, uniqueness is difficult to

verify,

Concavity of V in g% implies that the indifference curve is convex.

Dividing (11) by Vo and rearranging yields

u v 7
T Ly . T f ()
el O LOL e T T )

The left side is positive for all w, and hence if there exists no differ-
entiable function ¥(w) such that the right side is positive for all w,
no solution to the Issuer's program exists in the class of unbounded

functions (see Mirrlees (1974) (1976)).
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1c.
t‘ns
23.
24,
25.
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To see this let (a(p),2(p)) be an optimal contract in (16)-(18). If
a(p) < 1 or B(p) is non-constant, consider a commission function with
8& =1 and § given by

B =[[ 11 - alp@))) x(pw),aw),8) - B(p(w))]£(8]w)f(w)dbdw.

A risk averse 1ssuer would be strictly better off with a contract with
parameters (;,é) than with (a(p),B8(p)), since with (&,é) he receives the
expected value of hils share of the net proceeds under the contract
(a(p),B(p)). Because of risk neutrality the banker is indifferent
between (&,é) and (a(p),B(p)), given the response fuqctions GW),pw)),
and hence 1s at least as well off by choosing’its optimalLresponse func-

A A

tion given (a,B).

This deviation from the first-best risk sharing contract involves losses
to the issuer, and those losses are measured by the multipler §(w) asso-
clated with the constraint in (18). The adjoint equation for the program
in (16)-(18) 1is obtained by maximizing the Lagrangian

L= [[U+2(V =T + 8@ (Vyeax, - W (@) £(8]w)ds
with respect to a which yields

fura - «"x £8]wa + £(w)3%EV/3a% = 0,
where 82EV/8a2 is the second-order condition which is negative by assumption.
Since xa > 0 when Q < B, and a* e (0,1) when both the issuer and the banker
are risk averse, the first term is positive. This implies that &(w) is

positive indicating that the issuer always prefers higher effort.
This example assumes that c=0. If ¢ > 0, no solution exists.

Under a system of delegation the offerx price will be set according to the

response function pB(u) satisfying (21). To characterize pg(w) as a function
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of w, recall that an increase in w results in a stochastically dominant dis-
tribution of ©O. Thus, if V*xp in (21) is increasing in 0, the effect
will be to increase the price. The choice of effort does not influence

this condition by an envelope argument, so evaluating ylelds

i ‘ _ oyt / - *
ae(V*xp) = V*ﬁ*xexp + V*xpe = V*(xpe - xexpr}.

8%,

Since xpe > 0 by assumption, the derivative xp is negative for 8 € [8

9 7 o 7 7

— > . > -
50 ae(V*xp) 0 on that interval on (87,01, xp 0, but since V_ is de
creasing in 8, less "weight" (V;) is given to those values. This sug-
gests the rather natural result that ﬁ;(w) > 0. A similar reasoning can

*
be applied to obtain conditions that guarantee that pI(w) > 0.

The hypothesis analogous to that in Proposition 1 required for this result is

EV_(p,B,w)

éi( > 0, where
w EVB(p,B,m)

EV(p,B,w) =[V,(a*x(p,a(w),B) + B(p))E(B|w)dd ~ W(E(w)),

and 3(w) is the best choice of effort given p,a,8 and w.
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