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Abstract

This paper focuses on the role of managerial agency costs in financial conglomeration. We
model conglomeration as the integration of commercial and investment banking in one orga-
nizational unit where bank managers accomplish both activities. We assume that managers
differ in their abilities to undertake the individual tasks. The higher is a manager’s ability in
undertaking one task, the lower is her disutility of effort for that activity and the higher is
her disutility of effort for the other task. When there is no managerial moral hazard, it is not
optimal for the bank to form a conglomerate. We show that under managerial moral hazard,
forming a conglomerate may be in the bank’s interest because it may entail lower agency costs

and a larger group of borrowers to fund.
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1 Introduction

What is the optimal scope of a bank’s activities? A few would deny the benefits of financial
conglomeration, but the determinants of the scope and size of a bank’s activities are not well-
defined. This paper focuses on the role of agency costs in determining bank size and whether banks
should be organized as financial conglomerates or specialized intermediaries.

The idea developed in the paper is that under financial conglomeration bank managers’ efforts
may be a source of economies of scope. We show that managerial agency costs may be lower when
banks engage in multiple activities, e.g. lending and non-lending financial services, rather than
specialize in individual activities. We argue that financial conglomeration occurs when the agency
cost of providing a set of services by generalist bank managers is lower than the agency cost of
providing the same set of services by specialist bank managers.! In fact, conglomeration may entail
a reduction in agency costs because generalist bank managers accomplish a multiplicity of tasks:
their compensation can be conditioned on the success of more than one task.?

In recent years, we could observe the appearance of financial conglomerates engaging in tra-
ditional banking as well as other, non-interest income generating business such as insurance or
investment banking. The process has been supported by regulatory changes that abolished the
limits to the formation of financial conglomerates both in Europe and the US.? Nevertheless, in
most countries conglomerates and specialized banks coexist and financial institutions differ in the
extent they diversify their activities. The results of our analysis are consistent with this observa-
tion. We suggest that managerial agency costs affect whether a profit-maximizing bank adopts a
conglomerate structure or breaks up its organization into specialized institutions, as well as the
chosen bank size.

In the model, bank managers are agents of a profit-maximizing financier (bank) and may perform
one or two tasks: commercial banking and investment banking. We define commercial banking as a
combination of lending to and monitoring of an endogenously chosen set of borrowers under moral
hazard. In turn, investment banking may be any non-lending activity that brings a return on
capital. A financially unconstrained bank maximizes profits by lending to all borrowers for whom

the moral hazard problem can be overcome through the means of monitoring and by choosing an

' A specialist banker is skilled at one type of activity whereas a generalist banker has an intermediate ability to

perform more than one banking services. We clarify below the distinction between generalist and specialist bankers.
2We analyze managerial moral hazard in financial conglomerates without focusing on the effect of conglomeration

on managerial risk-taking behavior. For an analysis of the trade-off between the co-insurance benefits of conglomer-

ation and managerial risk taking incentives, see Boot and Schmeits (2000) or Freixas et al. (2007).
3In the European Union, conglomeration and universal banking has been supported by the implementation of the

Second Banking Directive in 1989. In the US, the formation of affiliations between commercial banks, securities firms,
and other financial companies has been allowed by the Financial Services Modernization (or Gramm-Leach-Bliley)

Act that was enacted in 1999.



optimal form of banking organization. An optimal organization is defined by i) a set of borrowers
to lend capital and thereby the size of the bank, ii) manager(s) to accomplish the lending and non-
lending tasks, iii) an organizational form based on the separation or integration of the lending and
non-lending tasks. We define an ‘integrated’ organizational structure encompassing both lending
and non-lending activities a financial conglomerate. In our context, therefore, a conglomerate is
characterized as a unified institution that assimilates the bank’s multiple activities.*

In the model, bank managers differ in their relative abilities to undertake the lending and non-
lending activities. Managers having a comparative advantage in one task are specialists in the
task whereas managers with an intermediate ability in both tasks are considered as generalists.
We model the difference in managers’ relative abilities by their respective disutility of effort to
undertake the two activities. The higher is a manager’s ability in undertaking one activity, the
lower is her disutility of effort for the given task but the higher is her disutility of effort for the other
task. Consequently, managers cannot be specialists in both the lending and non-lending activities.
Managers are therefore heterogeneous in their ability, which increases the benefits of specialization
for a financier creating an organization as a group of specialized banking units.

Our key insights are as follows. When there is no managerial moral hazard, a profit-maximizing
financier hires bank managers based on their comparative advantages in the individual tasks. Con-
sequently, the lending and non-lending tasks will be accomplished by two specialist managers. The
corresponding organization of activities is such that commercial and investment banking services
are provided by specialized banks. In contrast, under managerial moral hazard, the size of the
agency costs determines the optimal organizational form. We show that, under managerial moral
hazard, agency costs may be lower when the financier hires a generalist manager who undertakes
both the lending and non-lending tasks. Therefore, the financier may maximize profits through
the integration of the two tasks within a single bank. The corresponding organizational form is a
financial conglomerate where generalist bank managers perform both services for the bank’s clients.

At first, it may seem unusual to assume that a typical bank manager accomplishes both lend-
ing and non-lending activities within the realm of one banking organization. In many financial
conglomerates however, bank employees are relationship bankers that engage in a range of ser-
vices required by firms belonging to the bank’s clientele. Relationship bankers allocate loans to
corporate clients, acquire information to monitor and renegotiate existing loan agreements, act as
lead underwriter at corporate security issues, and advise their clients regarding decisions about
capital market investments. Even if in some banks, separate teams specialize in commercial and

investment banking activities, the same employees may become engaged in the provision of different

4This definition of a financial conglomerate may differ from the definition applied in the earlier literature. We
provide arguments in support of our definition of a conglomerate as a unified banking institution that performs both

lending and non-lending activities below.



types of services for a particular corporate client. For example, Citigroup is organized into two
major segments, Citicorp and Citi Holdings. Nevertheless, substantial efforts have been aimed at
the integration of the two units by stimulating commercial and investment bankers to put product
lines together and make joint calls on corporate clients.®

In the model, optimal hiring decisions and the choice of organizational form have important
implications for credit allocation and bank size. A profit-maximizing financier chooses the size
of the borrower group such that funding is provided to all borrowers transparent enough to be
eligible for funding under monitoring. In particular, we assume that the effectiveness of monitoring
and thereby funding possibilities depend on borrowers’ opacity (transparency). Less opaque (more
transparent) borrowers, can be easily monitored and thus funded. Bank size is therefore determined
by the opacity of the marginal borrower that is fundable under moral hazard and under the chosen
equilibrium organizational structure.

Our results suggest that a profit-maximizing financier chooses to integrate rather than separate
the lending and non-lending tasks if and only if the equilibrium size of the bank for an integrated
organization is larger. In equilibrium, the profit-maximizing organizational form is the one that
entails the financing of the larger borrower group. In other words, it is in the interest of the
profit-maximizing financier to choose the organization such that the number of borrowers funded
in maximized. Consequently, financial conglomerates would naturally arise when, as a consequence
of high agency costs, specialized banks have little capacity to fund financially constrained borrowers.

Our model provides insights for the literature on the valuation effects of conglomeration in the
financial intermediation industry. Laeven and Levine (2007) find evidence of a valuation discount
associated with financial firms that engage in multiple activities. They argue that the discount
is due to agency problems inherent in the conglomerate structure and that economies of scope
generated by conglomeration would be eliminated by the discount. Schmid and Walter (2009) and
Stiroh and Rumble (2006) also provide evidence of a valuation discount. In contrast, Baele, De
Jonghe and Vander Vennet (2007), Elsas, Hackethal and Holzhduser (2010) and Van Lelyveld and
Knot (2009) characterize a valuation premium that may be attributed to economies of scope. Our
model shows that, under managerial moral hazard, conglomeration may bring about economies
of scope and thus a valuation premium. At the same time, when agency costs associated with
conglomeration are high, conglomerates will be characterized by a valuation discount.

The paper contributes to the literature on financial conglomeration. Focusing on managerial

> «According to media reports, Citi is creating a new unit that would officially combine the two disciplines. For
many clients, the bank has already identified a single relationship manager to handle both needs, reports CNBC.”,
FierceFinance, December 17, 2008, http://www.fiercefinance.com/story/citi-combine-commercial-and-investment-

banking/
5Puzzling It Out at Citigroup, Commercial and Investment Bankers Try Working Together, December 18, 1998,

The New York Times



risk-taking incentives, Boot and Schmeits (2000) argue that market discipline, i.e. investors’ un-
derstanding of the risk choice of an institution, mitigates the coinsurance benefits of diversification
associated with financial conglomerates. In their model, conglomeration decreases the sensitivity
of a firm’s funding cost to managerial risk-taking. Consequently, under perfect market discipline,
risk-taking incentives are lower in stand-alone institutions. Under imperfect market discipline,
conglomeration may be optimal: the diversification benefits may dominate the negative incentive
effect on managerial risk-taking. Freixas et al. (2007) focus on the optimal organization of divi-
sions in conglomerates composed of a bank and a non-bank (insurance) units. They show that
under an integrated organizational structure the diversification benefits of conglomeration may be
diminished by the increased risk-taking induced by the extension of the deposit insurance safety
net to the firm’s non-bank division. Rather than focusing on the trade-off between the benefits
of diversification and divisional risk-taking incentives, we investigate whether the integration of
individual activities an institution is engaged in into one organization may generate lower agency
rents than breaking up the institution into specialized organizations.

Complementing our paper, Ross (2007) compares universal and specialized banks from an
agency cost perspective. In his model, when the lending and non-lending tasks are mutually
independent the integration of tasks (universal banking) is optimal because it entails lower agency
costs. When tasks are complementary, however, agency costs are higher under universal banking.
If both a lending and a non-lending task have to be accomplished, a risk-averse banker incurs a
larger loss when the borrower turns out to be of low credit quality. This may distort incentives
for information acquisition and lending. In contrast to Ross (2007), we assume that without man-
agerial moral hazard, the integration of the lending and non-lending tasks is suboptimal for the
bank. We show that, under moral hazard, conglomeration may result in lower agency costs than
the allocation of tasks to financial intermediaries that specialize in individual activities.

The empirical literature analyzing the different services banks perform focuses on the conflict
of interest arising from the participation of commercial banks in the underwriting of corporate
security issues. Because of their involvement in lending, commercial banks have an informational
advantage relative to investment banks in the underwriting business. The evidence suggests that
commercial banks do not exploit their informational advantage by selling low quality securities
to the uninformed public (Ang and Richardson (1994), Kroszner and Rajan (1994), Puri (1994),
Hebb and Fraser (2002), Konishi (2002)).” Rather than investigating the specific conflict of interests
generated by commercial banks’ participation in the underwriting business, we focus on the effect
of heterogenous managerial ability on the optimal organization of lending and non-lending banking

activities in a multi-task setting.

"Banks’ involvement in activities other than collecting deposits and lending has also been considered by Berlin,
John, and Saunders (1994) and Puri (1996, 1997).



A number of papers investigated empirically whether conglomeration in banking leads to higher
cost, revenue, and operational efficiency. The literature has not come to an unambiguous conclusion
in favor of either of the two organizational structures (see Allen and Rai (1996) and Berger, Hunter
and Timme (1993)). Benston (1989) and Saunders and Walter (1994) suggest that the combination
of different financial intermediary services is revenue efficient and does not increase overall risk.
Vander Vennet (2002) argues that financial conglomerates are more cost and revenue efficient than
their specialized competitors. Furthermore, in line with our results, Berger, Hancock, and Humprey
(1993) find evidence suggesting that larger banks are more efficient.

The paper is also related to the literature on multi-task moral hazard analysis. In the general
analysis of Holmstrom and Milgrom (1991), the effort cost of performing one task may increase or
decrease in the effort exerted on the other task. In our task allocation problem, we assume that
managers highly skilled in one task have a high disutility of effort when undertaking the other
task. We show that even under this assumption the efficient organization of tasks may demand an
integrated organizational structure (i.e. financial conglomeration). In a related vein, Laux (2001)
provides a rationale for the allocation of multiple projects to a single agent by showing that the
multiplicity of tasks may improve on the limited liability-incentive provision trade-off under moral
hazard. We show that heterogeneity in the managers’ abilities limits the extent to which this result
holds. Moreover, our framework allows us to address the problem of bank size.® Dewatripont and
Tirole (1999) analyze the integration versus separation of substitute managerial tasks. They show
that, when allocating tasks to two competing agents, each collecting one signal rather than one
gathering two, the principal enhances incentives for information collection and thereby improves
the quality of decision-making. In contrast, in our model selecting one agent to undertake the two
tasks may allow the financier to reduce agency costs and thus increase profits.

The rest of the paper is as follows. Section 2 describes the model. Section 3 provides a
benchmark solution assuming efforts on the two managerial tasks are observable. Section 4 provides
our solution under the assumption of managerial moral hazard and derive the condition under which
the financier’s profits are higher when choosing a conglomerate structure. Section 5 considers the

robustness of the model. Section 6 concludes.

2 The Model

Consider the problem of a financier engaged in lending as well as a non-lending activity. The

lending and non-lending activities are carried out in two subsequent periods. In the first period,

8Ttoh (1994) also characterizes the advantages of task integration when there are small degrees of effort cost
substitutability. Furthermore, Baranchuk (2008) shows that integration may be in the principal’s interest when

outcomes of various tasks are correlated.



the financier lends capital to a group of borrowers. In the second period, the financier invests the
amount of capital available at the end of the first period, from each borrower’s project, in the
capital market. The gross expected rate of return demanded by the financier is (1 + 7).

The model has three types of agents: besides the financier, borrowers, and managers. Each
borrower may invest in a project that requires investment I and may yield a positive outcome
R > I in case of success and 0 in case of failure. Borrowers may work or shirk on their projects.
If the borrower works, the probability of obtaining a positive outcome is pgy. If the borrower
shirks, the probability of obtaining a positive outcome is p;, < pg and the borrower derives private
benefit of size B. Each borrower can be characterized with a level of transparency (1 — s), where
s is uniformly distributed on the interval [0, 1]. Finally, each borrower has a specific amount of
financial capital A, where A is uniformly distributed on the interval [0, /_1].

In both periods, the financier may hire an agent (manager). In the first period, to support
the lending activity, the manager may monitor the borrowers and thereby reduce private benefits
from B to sB. A borrower with a high s is opaque and is thus more difficult to be monitored. In
what follows, we will refer to s as the ‘opacity’ of the borrower’s project. In the second period, the
manager may carry out the non-lending task utilizing his skills to increase the return on capital
available from loans repaid at the end of the first period. If the manager exerts effort, the probability
of earning a gross return r on invested capital is Ag. If the manager shirks on this second task, the
probability of earning a gross return r on invested capital is A\f, < Ag.

Managers differ in their abilities across tasks. In particular, the effort cost of carrying out the
two activities depends on the manager’s ability, which we denote by 6 € [0,1]. The effort cost

of monitoring a borrower and thereby reducing his private benefit is ¢;(f) where dc:lée) > 0 and

2
d;T}z(e) > 0. The effort cost of earning a gross return r on invested capital is c2(0) where dc;i{()@ <0
2
and d%@) > 0. Essentially, the setup captures the idea that, depending on their abilities, managers

may be generalists or specialists in a particular task. Managers with a low disutility of effort in

either task can be thought of as specialists. In turn, managers with an intermediate ability to
accomplish both tasks are considered as generalists. In the remaining of the paper, we will refer to
managers with # = 0 and @ = 1 by the term ‘specialist bank managers’.”

Finally, the financier may integrate or separate the two tasks by hiring one or two managers
and choose among managers with different abilities.

The timing of events is as follows. First, the financier decides whether to hire one or two
managers for the lending and non-lending tasks. In the beginning of the first period, the financier
chooses the group of borrowers to finance and thereby the total amount of capital to lend. Then

borrowers exert effort and the manager with the lending task monitors the borrowers. At the end of

9Notice that our specification is equivalent to assuming that a manager has ability 6 for one task and 1 — @ for

the other, both effort costs being decreasing in the respective managerial ability.



the period, borrowers’ projects yield a positive outcome or zero. In the second period, the manager
with the non-lending task invests the capital available at the end of the first period. The financier’s
final profit is realized at the end of the second period.

We make the following assumptions. Every project has a positive expected value when the

borrower works, even if the project is monitored by a specialist bank manager:
puRAg(r—1)+1)—IT—c1(1) >0
Furthermore, the borrower’s work is essential for the project to have a positive value ex-ante:

prRAgp(r—1)+1)—I+B<0

3 Benchmark: Observable Managerial Effort

In this section, we provide a benchmark solution for the financier’s problem of organizing the bank
as a financial conglomerate or creating two separate banking organizations. Our benchmark model

assumes that the managers’ efforts are observable.!?

3.1 Separation

We assume here that the lending and non-lending activities are separated. We refer to the manager
with the monitoring task by the term ‘first manager’ and to the manager with the non-lending
task by the term ‘second manager’. We denote the two managers’ types by 61 and 02 and their
respective shares in the return on a borrower’s project by R,,, and R,,,. Furthermore, we denote the
borrower’s share in final project returns by R;. In what follows, first we solve the financier’s credit
allocation problem for given levels of s, 81, #5. Then we solve the financier’s profit-maximization
problem to find the equilibrium bank size and managerial types to be hired by the financier.
Since there is no managerial moral hazard, the financier will compensate the managers only for

the cost of exerting effort:

v

pHRm, c1(01)
PHAHRm, > c2(62)

The borrower’s effort is not observable. His incentive compatibility constraint is:

puRy > pr Ry + sB

0To preserve the role of monitoring in this benchmark model, we assume that the entrepreneur’s effort is unob-
servable. Therefore, our benchmark model does not provide a first-best solution. It assumes that the financier is

informed about the efforts exerted by the bank managers but remains uninformed about the borrower’s effort choice.



The financier’s participation constraint (for every borrower) can thus be written as:
PH (/\HR’I“ + (1 — /\H) R) —pug Ry — pHle —pH/\HRm2 > (1 + ’L) (I — A)

Rearranging the constraint, we obtain the financing condition:

PLsB —pg (AgRr+ (1 — Ag) R) + c1(01) + c2(0
As,61,02) > T + 22 o O ((1+il)q) Lot el = AP(s,01,0,)

The financier maximizes profits by providing funding to every borrower with a profitable in-
vestment project. Consequently, for given (61, 6s), the optimal amount to lend will be determined
by the level of opacity of the marginal borrower that is eligible for financing when monitored by the
first manager, s” (01, 02). Essentially, the level of transparency (opacity) of the marginal borrower
determines the equilibrium size of the group of borrowers funded by the financier. We will therefore
refer to s (61, 02) as the benchmark equilibrium bank size. As A is uniformly distributed on [0, m )

the financier’s profits can be expressed as:

SB
13 (s2,01,0,) = z/ [I— AP (s,01,09)] Pr[AP(s,01,05) < A < AP(1,01,0,)] ds
0

(1-s") 3B
A

N (1Jiz')2SB <pH AmBr+(1—An) R) - ]X;Bf —c1(0h) - 02(02)>

Solving the model, we obtain the following intuitive result.

Lemma 1 When the lending and non-lending tasks are separated and the managers’ efforts are
observable, the financier’s optimal choice of the managers’ type is 0{3 = O,@QB = 1. Moreover, the

benchmark equilibrium bank size sP (0, 1) is:

o5 0.1+ 2] —flan 0.7 + (22)" - 220 0,1)

3puB
Ap

where ap (0,1) =2 [pgR Mg (r—1)+ 1] — Cp (0,1)],
and Cp (0,1) = ¢1 (0) + 2 (1).

sB(0,1) =

and sB € (0, 3).

Proof. The Proof is in the Appendix. =

When the managers’ efforts are observable, the financier maximizes the amount of capital to
lend to borrowers and thereby its profits by hiring two specialist managers for the lending and
non-lending tasks. Since there are no agency problems on the managers’ side, the financier selects
the managers with the highest ability in both tasks. The financier does not pay agency rents, but

has to make the two managers participate by compensating them for their costs of effort.



3.2 Integration

When the lending and non-lending activities can not be separated, the financier chooses a manager
with ability 87 so that profits are maximized. The financier compensates the manager only for the

cost of exerting effort:

pPHAE Ry > c1(0) + c2(0)
The borrower’s incentive constraint is:
puRy > pLRy+ "B
The financier’s participation constraint (for every borrower) can thus be written as follows.
pr (AaRr+ (1= Ag) R) —pu Ry — puAgRm > (1 +14) (I — A)

Rearranging the constraint, we obtain the financing condition:

SPEE — py R (14 Ar(r = 1) + 1(6) + ca(0)

(1+1) = A%(s,0)

A(s,0) > T+

Similar to the case of task separation, the threshold level of capital A®(s(6),#) that is required for
the borrower to get funding decreases in the level of transparency (increases in the parameter s).
The financier maximizes profits by lending to all borrowers that are eligible for funding. Therefore,
for given 6, the optimal amount to invest will be determined by the opacity of the marginal borrower.
We denote this level of opacity by s” (f). The financier’s choice of sZ () determines the size of the

borrower group to be funded and thereby the equilibrium bank size. The financier’s profits can be

written as:
5(s7 (0),0) = z/[I—A(s(e),e)]pr [A(s® (0),0) < A< AB(1,0)] ds
0
s puB s 1-sP) %’DB
- (pa Qa4 (1= ) ) = PR — ca(6) = )

Solving for the equilibrium s”(8), we obtain the following result.

Lemma 2 When the lending and non-lending tasks can not be separated and the manager’s efforts

are observable,

i) if c1 (0) and c2 (0) are such that for all 6 (% + %) > 0, then the financier mazximizes profits

by choosing a manager specialized in lending 67 = 0.

it) if c1 (0) and co (6) are such that for all 0 <% + ‘%) < 0, then the financier maximizes profits

by choosing a manager specialized in the non-lending activity 0% = 1.

10



~ ~B
i11) if there exists 6 such that (% + %) = 0, then there exists an interior solution 6% =60 and

the financier chooses a generalist manager to accomplish both tasks.

Moreover, the benchmark equilibrium bank size sB (QB) € (0, %) and:

2
an (0°) + 282] /(0 (0%) + 22)" - e (0
3pu B
Ap

where ap (0%) =2 [ppR[Au (r — 1) +1] — Cp (67)],
and Cp (07) = 1 (07) + c2 (07) .

sB (GB) =

Proof. The Proof is in the Appendix. =

When the cost of the lending activity is more sensitive to the financier’s choice between a
specialist and a generalist bank manager than the cost of the non-lending task, in order to minimize
effort costs, the financier will hire a manager specialized in lending. On the other hand, when the
effort cost of the non-lending activity is more sensitive to the manager’s ability than the effort cost
of the lending task, an investment banking specialist will be hired. Finally, when the efforts costs of
the two tasks are equally sensitive to 0, a generalist manager will be hired to perform both tasks.

The financier’s choice of the manager therefore depends on the relative sensitivity of the disu-
tilities of efforts to managerial ability. This is due to the fact that the financier’s expected revenue
from the lending and non-lending activities (the pledgeable income) decreases in the total disutility
of efforts on both tasks. Consequently, it is optimal for the financier to select the manager’s ability
so that total effort costs are minimized.

We characterized the financier’s optimal choice of managers and bank size assuming the sepa-
ration and the integration of tasks, under the assumption that managerial effort is observable. The

optimal organizational form is determined by the size of the financier’s profits.

Proposition 1 When managerial effort is observable, the financier chooses an organization based

on the separation of lending and non-lending activities.

Proof. The Proof is in the Appendix. m

The result is not surprising. Indeed, the separation of lending and non-lending activities allows
the financier to minimize effort costs by hiring specialist managers based on their comparative
advantages in the two tasks. Given managerial effort is observable, the financier optimally chooses
to break the institution into two specialized financial intermediaries. The total expected wage the
financier pays as a compensation for managerial effort equals the total cost of effort.

In this benchmark case, it would never be in the financier’s interest to choose the integration

of tasks: when there are no managerial agency problems, conglomeration should not occur.

11



4 Task Allocation Under Moral Hazard

In this section, we consider the financier’s choice of optimal task allocation under the assumption
of unobservable managerial effort. First, we solve the model for the financier’s choice of equilibrium
bank size and managerial types under the assumption that the lending and non-lending tasks are
separated. Then, we consider the optimal bank size and hiring choice assuming that the financier
may hire only one manager to execute the two tasks. Finally, we compare the financier’s profits
under the two banking organizational structures: the separation and integration of managerial

tasks.

4.1 Two Managers (Separation of Tasks)

Assume the lending and non-lending activities are separated. The financier chooses managers with

optimal abilities 63,65 so that the amount of capital to lend II%(s (6%,6%),0%,63) is maximized.

The financier is not capital constrained: funding is provided for every project transparent enough
so that the moral hazard problem can be overcome through the means of monitoring. The first

manager exerts monitoring effort if the following incentive compatibility constraint holds.
PRy > pLRm, + c1(01)
The incentive constraint for the manager with the non-lending task is as follows.
pEAE R, > pHALRm, + c2(02)
Given that the first manager monitors, the borrower’s incentive compatibility constraint is:
pulRy > prRy+ sB
For each borrower’s project, the financier’s participation constraint can be written as:
pa (AuRr+ (1= Ag) R) —pa Ry — paRim, — paAnRm, > (1+14) (I — A)
Rearranging the constraint, we obtain the per project financing condition:

pH (%) —prR (14 Au(r = 1)) + pr S + puin 298

A(8,01,02) >1+ (1 n 2) = A*(s,91,92)

The condition shows that the threshold level of capital A*(s,601,602) required for the borrower to
get funding decreases in the level of the borrower’s transparency (increases in the parameter s):
monitoring transparent borrowers reduces moral hazard and increases pledgeable income to a larger
extent than monitoring opaque borrowers. Furthermore, given the effort cost functions ¢1(61) and

c2(02), the threshold level of capital required for funding decreases in the abilities of specialist

12



managers skilled in their respective tasks. When hired to monitor, a manager skilled in the lending
task may benefit from local information and thereby reduce borrower side moral hazard at a low
cost. In contrast, a manager skilled in the non-lending task needs substantial rents to have the
incentive to monitor. Hiring the latter for the non-lending task will, however, increase pledgeable
income and thereby eliminate funding constraints. Agency rents thus depend on the managers’
disutilities of efforts for the two tasks. As the pledgeable income decreases in the agency rent,
credit rationing is less severe when total effort costs are lower. In fact, the lower 6; and the higher
02, the lower the agency costs are.

Under the assumption that efforts are unobservable, the financier has to pay agency rents to
induce the two managers to exert effort on their respective tasks. Consequently, for every borrower
with a specific level of opacity s, the threshold level of own capital required to obtain funding is
higher than in the benchmark case A*(s,01,62) > AP (s,01,02).

The financier maximizes profits by lending to all borrowers eligible for funding. Therefore, for
given (61, 62), the optimal amount to lend will be determined by the level of opacity of the marginal
borrower that is eligible for financing. We denote this level of opacity by s* (61,62) and refer to it
as the optimal bank size under the separation of tasks. As A is uniformly distributed on [O,E,
the financier’s profits can be expressed as:

s*

I%(s (61,02) 61, 02) = i/[f—A(S (61,02),01,02)] Pr[A(s (61,02) ,01,02) < A < A(1,01,02)] ds
0

_ ] « pHR(l—F/\H(T—l))—%@ 1 , . puB

a (1 +i)28 _puc(b1) _ purmca(02) j( —5") ——

Ap AN

Solving for the optimal s*(01,02) gives the following result.

Lemma 3 When the lending and non-lending tasks are separated, the equilibrium bank size is given
by s*(01,02) where

2
as (01,05) + 22| - \/(as (01,02))° + (%2)" — 24 (01,0,)

3puyB
Ap

where ag (01,02) =2 [pgR[Ag (r —1) + 1] — Cs (01,02)],
and Cs (01,02) = BLei (61) + X ez (02) -

5* (01, 92) =

and s* (01,02) € (0, 3).
Proof. The Proof is in the Appendix. =

The financier chooses managers with abilities 07,65 such that the amount of capital to lend

and thus profits are maximized. The equilibrium choice of manager types can easily be derived by
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expressing the derivative of the function ITI° (s*(61,62), 601, 02) with respect to §; and 6. By the

Envelope Theorem:

1S (s*(61,02),01,62)  OT1 (5*(01,62),61,02) Ds*(01,62) . IS (s*(61,02),61,62)
d91 - 88* 801 891
o i]ﬁ (1—5*)s*p—H <dcl)
(1+i)*A Ap Ap \ dby
dHS (S*(Ql, (92), 91, 92) . 81'[5 (8*(91, 92), (91, 02) 0s* (91, 92) 4 8HS (8* ((91, 02), 91, 92)
d92 0s* 692 (992

1 1 pyB (1— 5% « AH <d02>
= ————=——— (1 -5 s"— | —
(1+i)*A Ap AX \ dby
The following proposition summarizes the result.

Proposition 2 When the lending and non-lending tasks are separated, the financier’s optimal
choice of managers is such that 07 = 0,65 = 1. Moreover, in equilibrium % < 0 and % > 0,

therefore the size of the bank s*(07,05) is the highest possible.
Proof. The Proof is in the Appendix. =

Similar to the benchmark case of observable managerial effort, when tasks are separated, the
financier hires two specialist managers: one with a low disutility of effort for the lending task and
another with a low disutility of effort for the non-lending task. Since the agency rent to be paid
by the financier to compensate the managers for their efforts decreases in the monitoring ability
of the first manager (increases in ;) while decreases in the ability for the non-lending task, of the
second manager, (increases in 6s) the financier maximizes profits when hiring specialist managers
for both tasks. The financier’s choice of the managers’ types minimizes agency rents, maximizes

pledgeable income, and, consequently, the size of the borrower group to fund.

4.2 The One-Manager Case (Integration)

We assume now that effort is unobservable and that the lending and non-lending tasks can not be
separated. The financier chooses a manager with optimal ability 68* so that profits are maximized.
The manager monitors the project and subsequently exerts effort on the non-lending task if the

following incentive condition holds:
pAHRm > pLALRy + c1(0) + ca(0)
Given the manager monitors, the borrower’s incentive constraint is:

puly, > prRy,+sB
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For every borrower’s project, the financier’s participation constraint can be written as follows.
PH ()\HRT + (1 — )\H) R) —pagRy — pgAg Ry, > (1 + Z) (I — A)
Rearranging the constraint, we obtain the financing condition:

sB c1(0)+c2(0)
pa (%) —paR(1+ Ag(r—1)) + pAH -
As,0) > T+ (£) ) PSPISE A% (s,0)
7

Similar to the case of task separation, the threshold level of capital A*(s(6),6) required for the
borrower to get funding decreases in the transparency of the borrower (increases in the parameter
s). Furthermore, the lower the manager’s disutility of effort in the lending task, the lower is the
effort cost of monitoring, and, at the same time, the higher is the effort cost of the non-lending
activity. Specialist managers will have a low cost of effort only in the task they are skilled at.
Generalist managers will have an intermediate cost of effort in both tasks. The overall impact of
the manager’s type on credit allocation will depend on the specific form of the effort cost functions
c1(0) and c2(0).

The financier maximizes profits by lending to all borrowers that are eligible for funding. There-
fore, for given 6, the optimal amount to invest and the size of the bank will be determined by the
level of opacity of the marginal borrower. We denote this level of opacity by s* (6). The financier’s
profits can be written as:

s*

(s (0),0) = z’/[I—A(s (),0)] Pr[A(s (0),0) < A < A(1,0)] ds

0
_ 7 & < pHR(l—i-)\H(T‘— 1)) —pH%% ) i( B *)pr
G0\ o ()t o) ) A A

Solving for s*(#), we obtain the following result.

Lemma 4 When the lending and non-lending tasks can not be separated, the equilibrium bank size

is given by the level of opacity s*(6) such that

ar (0) + %} - \/(a, 0))2 + <%>2 _ %OH (0)
3pg B
“Ap

where ay (0) =2 [pugR Ay (r—1)+ 1] — Cr(0)],
and Cy (0) = +—2HPE_[¢1 (0) + ¢y ()]

T AHPH—ALPL

s*(0) =

where s*(6) € (0,1).
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Proof. The Proof is in the Appendix. =
The financier chooses the manager’s type to maximize the amount of capital to lend and thus

profits. His equilibrium choice will depend on the form of the effort cost functions, ¢; (61) and

i’ (s*(6).9)
o

¢z (02). To show this, we express by the Envelope Theorem.

an (s°(6).0) _ 0N (5%(6),0) 0s°(6) | O ((0),0)
do o os* 00 00
t 1pyB X DHAH « [dc1 | deo
- - (157 PHML (01, de
(1+14)? A Ap PHAH — DLAL ao — do

The following proposition summarizes the result concerning the financier’s equilibrium choice

of the manager’s type.

Proposition 3 When the lending and non-lending tasks can not be separated, the financier’s choice

of the manager’s type depends on the form of the functions ci (0) and ca (0).

i) If c1 (0) and c2 (0) are such that for all 6 <dcl d‘g) > 0, then the financier mazimizes profits
by choosing a specialist manager skilled in the lending task 0* = 0. Moreover, in equilibrium

% < 0, therefore the size of the bank s* (0) is the highest possible.

it) If ¢1(0) and co (0) are such that for all 0 (dcl + %) < 0, then the financier maximizes
profits by choosing a a specialist manager skilled in the non-lending task 6* = 1. Moreover,

mn equilibrium % > 0, therefore the size of the bank s* (1) is the highest possible.

i11) If there exists 6 such that <dcl + ch> =0, then there exists an interior solution 6* = 6 and
the financier chooses a generalist manager. In equilibrium 2 80 = 0 and again, the size of the

bank s*(6) is the highest possible.

Proof. The Proof is in the Appendix. =

Again, the financier maximizes profits by choosing a manager depending on the relative sen-
sitivity of the costs of exerting effort to her ability. Moreover, the sensitivity of effort costs to
managerial ability affects the agency rent and pledgeable income and consequently the size of the
borrower group the financier lends to. The financier chooses the size of the bank such that all
borrowers for whom the moral hazard problem can be overcome receive funding. The financier’s

optimal choice of the manager’s type therefore always entails the largest bank size.

4.3 Integration vs Separation of Tasks

In this section we compare the financier’s profits under the separation and integration of the two

managerial tasks, in order to understand the motive to choose one or the other organizational
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structure. Since profits depend on the size of the borrower group to fund, we first compare the
equilibrium bank size given the financier’s profit-maximizing choices of managerial types under the
integration and separation of the two managerial tasks.

Given the result in Lemma 3 and Proposition 2, when tasks are separated, the equilibrium bank

size s*(0,1) can be expressed as follows.

as(0,1) + %] - \/(as (0,1))* + (%)2 _ %QS (0,1)

3pHB
Ap

where ag (0,1) =2 [pgR[Ag (r—1) +1] — Cg (0,1)],
and Cs (0,1) = RLe1 (0) + ey (1).

s*(0,1) =

Let us denote the financier’s profit-maximizing choice of managerial type under task integration
by 6*. According to Proposition 3, 8* € {0, 1,5}. Given this result and the result in Lemma 4, the

equilibrium bank size assuming the integration of tasks s*(6*) is given by the following expression.

R R ek A e €3 e

where ay (0*) =2 [pagR Mg (r— 1)+ 1] — Cr (0")],
and Cy (6%) = Y- ) - [c1 (07) + c2 (67)].

" AHPH—ALDPL

Using the above expressions, we define the function s(C) as:
2[paR Mg (r —1) + 1] - C] + 242
2, (»uB)® _ 9puB
—\/ 4R (r = 1) +1] = OF + (%5) " — 258 R [ (r = 1) 1] = €

3pHB
Ap

s(C) =

It follows that the equilibrium bank size under task separation s* (0, 1) and task integration s* (6*)

can be expressed as the same function of Cg (0,1) and C; (6*), respectively. Indeed:

s*(0,1) = 5(Cs(0,1)),
s* (9*) = S(C[ ((9*))

The following result obtains as the function s (C) is non-increasing in C.

Lemma 5 The equilibrium bank size under the integration of tasks s* (0%) is larger than the equi-

librium bank size under the separation of tasks s* (0,1) if and only if

le1 (6%) + 2 (67)] — Z—I;cl (o>+g@(1) <0.

AHPH
AHPH — ALPL

where 0% € {0, 1,5} 1s the financier’s choice of the manager’s type defined in Proposition 3.

17



Proof. The Proof is in the Appendix. =

The result in Lemma 5 is intuitive. Given the financier’s profit-maximizing choices of managerial
types in the two organizational structures, the equilibrium bank size under the separation of tasks
is larger than under the integration of the two activities when the total agency rent paid to the
managers is lower. A reduction in managerial agency costs increases the financier’s pledgeable
income and thereby allows for the funding of a larger borrower group. Whenever conglomeration
entails lower agency costs, the size of the borrower group the conglomerate lends to will be larger
than the aggregate size of the group of borrowers funded by two specialized institutions. Given
the result in Lemma 5, we are able to compare the financier’s profits under the two organizational

structures. Under the integration of tasks, the profits are:

) R(1+ X\ -1
HI (S* (0*) ’0*) — ZzilpiA{B ( . PH ( *+ H(T ) )) B (5 (0%) ) (1—8*(9*))8*(9*)
(1+14) P\ —oitls (al(07) 4 c2(0%)) — P
Under task separation, the financier’s profits are:
; R(1+4+Ag(r—1
118 (s* (0,1),0,1) = %i?gj o (AH i pl)B oy | (1= (0,1)s7 (0,1)
(1L+0° A Ap | — (Ber(0) + Meo(1) ) — 2 Q)

The result concerning the financier’s choice of optimal banking organization follows.

Proposition 4 There exists parameters values pg,pr, Ai, A\, and cost functions c1(.), ca(.) such
that the financier chooses an organization integrating the lending and non-lending tasks. In partic-
ular, the financier’s profits are higher under the integration than under the separation of the two
tasks if and only if:

AHPH . « PH
— [c1(0%) + o (O — | =1 (0) + —
)\HPH_)\LPL[I( ) + 2 (07)] Apl()

where 0% € {0, 1,5} and 0 is defined in Proposition 3.

Proof. The Proof is in the Appendix. =

Even though, under the assumption that effort is observable, total effort costs are minimized
when the financier hires two specialist managers for the lending and non-lending tasks, the above
proposition shows that under moral hazard, the financier may optimally choose to hire one manager
to accomplish the two tasks. Notice that Proposition 3 states that this manager may be either a
specialist or a generalist depending on the relative sensitivity of the effort costs to managerial
ability. In what follows, to focus on the most interesting case we assume that the effort costs of

the two tasks are equally sensitive to managerial ability. Under this assumption 6§ = 6§ and the
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equilibrium organization is a financial conglomerate where generalist bank managers perform both
the lending and non-lending tasks.

The intuition for the above result is that conglomeration allows the financier to condition the
manager’s compensation on the success of multiple tasks and thereby increases the pledgeable
income. Due to this effect, when the tasks can be integrated within one organization, there exists
an optimal level of managerial ability such that the expected agency cost the financier pays for the
accomplishment of the two tasks is lower than the expected agency cost assuming the organization
is broken up into two specialized institutions. In equilibrium, the remuneration the financier pays
to a generalist bank manager is always higher than the total remuneration paid to two specialist
bank managers (i.e. ¢1(0*)+c2(0*) > ¢1(0) +c2(1)). Nevertheless, under conglomeration, expected
agency costs may be lower, since the financier conditions the remuneration of the generalist bank
manager on the success of both tasks. Intuitively, under conglomeration the financier pays a higher
agency rent but pays less often than when the bank is broken up into two specialized institutions.

To interpret the result in Proposition 4 further, we characterize the circumstances that ensure
the optimality of the integration of the lending and non-lending tasks (conglomeration). The result
suggests that conglomeration is more likely if the values of Ap and A\ are low relative to the
value of Agpyg — Appr. In fact, Ap and A\ express the marginal productivity of managerial effort
for the lending and non-lending tasks, respectively, while Agpyg — Arpr expresses the marginal
productivity of a generalist manager exerting effort on both tasks. Our result therefore states that
conglomeration is more likely when the marginal productivity of exerting effort on the two tasks
is high relative to the marginal productivities of effort exertion on the individual tasks. This may
occur, for instance, when Ap and A\ take intermediate values. Indeed, when Ap and A\ are high,
the agency rents to be paid to specialist bank managers to induce them to exert effort are low. To
maximize profits, the financier therefore chooses to separate the two tasks. In contrast, when Ap
and A\ are low, the agency problems are severe for specialist as well as generalist managers. Hiring
a specialist for each task will thus be in the bank’s interest. Consequently, conglomeration may only
be optimal when the severity of agency problems is intermediate for the individual tasks. Even in
this case, however, the equilibrium organizational form will depend on the financier’s trade-off
between paying managers a low compensation more often or a high compensation but less often.

Finally, Lemma 5 and Proposition 4 imply that the financier hires a single manager to carry out
the lending and non-lending tasks when the equilibrium size of the bank is larger with an integrated
organizational structure than with an organization where the two tasks are separated. The profit-
maximizing organizational form is therefore the one that entails the financing of the larger borrower
group. The result suggests that it is in the financier’s interest to choose the organization of the
bank so that the number of borrowers funded is maximized. An important policy implication of

this insight is that, when the purpose is to alleviate credit rationing, policy makers should not
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necessarily aim at the regulation of a bank’s organizational form.

5 Robustness

In the previous sections, we have assumed that the amount of financial capital A hold by each
borrower was uniformly distributed on the interval [O, /_1]. In order to check the robustness of our
results, assume instead that each borrower has a specific amount of financial capital A, where A is
distributed on [0, A(1)], with a cumulative distribution function F' and a density function f(.). We
only make a usual monotone hazard rate assumption on this distribution: % is non increasing.

The following Proposition proves that our main result is robust to the introduction of this

general distribution function.

Proposition 5 Assuming a general distribution function for the financial capital A held by bor-
rowers, the financier’s profits are higher under the integration than under the separation of the
lending and non-lending tasks if and only if agency costs under the integration of tasks are lower

than under the separation of tasks.

Proof. The Proof is in the Appendix. =

6 Conclusion

Our paper analyzes the role of agency costs in determining whether it is in a bank’s interest to or-
ganize itself as a financial conglomerate. We show that financial conglomeration creates economies
of scope through the reduction of managerial agency costs to be paid to induce bank managers to
exert effort for the banking task they have been assigned to. We set-up a model where conglom-
eration, i.e. the integration of lending and non-lending activities in one organization, would never
occur without managerial agency problems. In this benchmark case, a profit-maximizing financier
optimally selects specialist bank managers based on their comparative advantages in the individual
tasks. However, under managerial moral hazard, the bank’s optimal organizational form is deter-
mined by the size of the expected managerial agency costs. We show that agency costs may be
lower when a generalist bank manager is hired to perform both the lending and non-lending tasks.
This result is due to the fact that the integration of tasks in one organization allows the financier
to condition managerial compensation on the success of several tasks. A financial conglomerate
structure where generalist bank managers perform both lending and non-lending activities for the
bank’s clients may therefore dominate the organization of activities into specialized institutions.
We also show that a conglomerate structure is optimal for the bank whenever it ensures a larger

group of borrowers to fund and thus a larger bank size.
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The results of our model have implications concerning the value creation in financial conglom-
erates. The insights may reconcile the controversial evidence in relation to the existence and size of
a diversification discount for financial conglomerates. We characterize the conditions that ensure
that the organization of lending and non-lending activities into a single bank, is beneficial for a
profit-maximizing financier. Furthermore, we show that conglomeration creates value whenever it
allows the bank to finance a larger group of borrowers.

We believe that our paper contributes to the current discussion on the optimal design of banking
organizations in the financial intermediation industry. Focusing on the role of agency costs, we
suggest that the profit-maximizing organization may be built on a combination of lending and non-
lending activities in the same organizational unit. We point out that agency costs may affect the
economies of scope generated by financial conglomeration and therefore whether banks should be
organized as conglomerates or specialized intermediaries. The main conclusion from our analysis is
that financial conglomerates and specialized banks should coexist and that agency costs will affect

to what extent financial institutions diversify their activities.

7 Appendix

Proof of Lemma 1. For each borrower, the financing condition provides the threshold level of
capital the borrower is required to contribute to the project to be eligible for funding. Assume that

managerial effort is observable and denote this threshold level of capital by AZ(s,61,05).

bHspB AgRr +(1 = Ag)R) 4+ c1(071) + c2(0
AB(8’91792) =71+ Ap pa (Mg ((1—’_;) ) 1(61) 2(02)

The optimal amount to lend is determined by the level transparency of the marginal borrower

that is still eligible for financing s”(61,62). As A is uniformly distributed on [O,Z], the financier’s

profits can be expressed as:

SB
%(s?,01,0,) = i/[I—AB(s,Ql,Gg)] Pr[AP(s,01,05) < A< AP(1,01,0,)] ds
0
= ! sB (AgRr+ (1 =X )R)—p—HsBB—c(G)—c(H) %
(1+i)2 PH (AH H Ap 1(h 2(U2 1

In what follows, we solve for the profit-maximizing level of s(61,65) that determines the size of
the borrower group funded by the financier.
dl_[% B [I - AB(SB, 91,92)] (1 - SB)

= =0
dsB —sB {I — AB(sB,01,05) + %%B]

PH ()\HRT + (1 — )\H) R) — 01(01) — 02(92)

—0
- <2pH (g Rr + (1= M) R) — 2 (c1(61) + c2(62)) + g—f;B) sB 4 3(sP)?8LB
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The expression on the left hand side of the above equation is a second degree convex polynomial
az? 4+ bx +c =0, with @ > 0,b < 0 and ¢ > 0. Therefore we have 2 positive roots. The polynomial
is positive for s” = 0 and negative for s” = 1. In addition, s® (61, 65) is such that s (1, 603) < %

Indeed:

dIT?,

dsg(sBz()) = I1—AP(0,61,65) >0

dIT? 1

dsg(sle) = _<I_AB (2791792>> <0
diig , 5 1 1

50 & = 3) g <!

It follows that the level of borrower’s transparency that determines the equilibrium bank size is
such that s € (0, 3).

Moreover, by the Envelope Theorem:

dl1, (sB(61,02),61,02) _ OIS, (sP(01,02),01,02) dsB(6;,02) N OIS (sB(01,02),61,02)
d91 883 801 8(91
) 1 PH B B (d61>
- — 2 p(- oo
(1+4)2AAp (1=+7) " 25,
dH% (33(01792)791702) . 81_[% (83(91a92)701702) aSB(Ql,HQ) i ang (SB<01702)791792)
d92 o 883 892 802

= — —=—B(1—5")s —
(1+4)2AAp ( ) df>

. . er di3 (sB(01,02),01,0 dris, (sB(01,02),01,0
Since (dﬂ> > 0 and (%) < 0, in equilibrium B(s (d]él 2)01.62) < 0 and B (s (d22 2).01,02) < 0.

df1
Consequently, when the two tasks can be separated, to maximize profits the financier will choose
managers such that 07 = 0,05 = 1.

This implies that the benchmark equilibrium bank size s (0, 1) is:

2ppR[Ag (r—1) + 1] = 2[e1 (61) + c2 (02)] + %}

2
2pgR[Ag (r—1) +1]
- —2(c1 (61) + c2(02)] _4%% ( prR i (r—1) +1] )
L puB —[e1 (01) + c2(02)]
sP(0,1) = = ap i
Ap
2
o 0.1+ 2] fra 0,107 + (42)" - 42 0.1
) e
where ap (0,1) = 2[pg (AgRr+ (1—Ag)R) —[c1(0) +c2(1)] ].
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Proof of Lemma 2. For each borrower, the financing condition provides the threshold level of
capital the borrower is required to contribute to the project to be eligible for funding. Assume
that managerial effort is observable and denote this threshold level of capital by AZ(s,8). The
calculation is similar to the calculation in the proof of Lemma 1. In what follows, we determine

the profit-maximizing level of sZ(6) that determines the optimal bank size.

aty 1 A0 -k

. =0
dsP A\ st [1-a,0)+ Sou k| pn ks

R(1+Au(r—1)) = (c1(0) + c2(0))
—

1
~ (2R 4250 = 1) = 21(0) + e2(0)) + &) (1) + 372 &,

The expression on the left hand side of the above equation is a second degree convex polynomial
ax?4bxr+c =0, with a > 0,b < 0 and ¢ > 0. We therefore have 2 positive roots. As the polynomial

is positive for s® = 0, and negative for s® = 1, only one of the two roots is lower than one. This

root is lower than %, since the polynomial is negative for s = % Indeed:

HI
‘285(33:0) — 1—4B(0,0)

633;( =1) = (I AB(;0>>§0

i, 5 1 1 B
= — = —_—— — <
3B =) sPH Ay =V

AV
o

It follows that in equilibrium s?(0) € (0, 3).
By the Envelope Theorem,

dﬂé (sB(G),H) B 81‘1{3 (sB(G),H) dsB(0) QHIB (33(9), 6?)
do N 0s* 00 00
_ 1 1 pyB B der  deo
= 03 )AAp(l s)s<d0+d9)

It follows that we have three cases for the financier’s choice of the equilibrium 67:

I
e If ¢;(0) and c2(0) are such that for all 6, (dcl + %) > 0, then dg—(f < 0 and the financier
maximizes profits by choosing a specialist manager such that 6% = 0.

e If ¢1(0) and c2(0) are such that for all 6 (dcl + dc?) < 0, then % > 0 and the financier

maximizes profits by choosing a specialist manager such that 6% = 1.

~B

e If there exists 6 such that (% + ‘%) = 0, then we have an interior solution such that

d*11 (s5(0),0)
d6*

~B .
0% =9 since < 0 as both cost functions are convex.
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sB (HB ) can therefore be expressed as follows:

2
o (07) + 282] - |/ (cn (0%) + 242)" - 20 (0)
3pHB

sB (GB) =

where ap (HB) =2 [pHR Mg (r—1)4+1] — [cl (HB) + o (HB)H. [

Proof of Proposition 1. Given the financier’s profit-maximizing choices of managerial types
and group of borrowers to fund, we compare the financier’s profits under the two organizational
structures: the integration and the separation of the two tasks.
1% (s?(0,1),0,1) — 115 (s% (65) ,67)
113 (s2(0,1),0,1) — I3 (s? (67) ,0,1)
i R (1 (6) + e (07)] = [e1 (0) + ea (D]) (1 — 85 (67))57 (67)
As H% (SB (0,1),0, 1) — H% (sB (OB) ,0, 1) > 0 because s” (0,1) = Argmax {H% (.,0, 1)} , and

dc;é@) < 0 and dcéiée) > 0, it is immediate that:

3 (s? (0,1),0,1) — 11§ (s (%) ,67) > 0.

]
Proof of Lemma 3. As in the benchmark case, the financing condition provides the threshold
level of capital the borrower needs to contribute to be eligible for funding A*(s, 61, 62). Under the

assumption that the managerial effort is observable, A*(s,01,02) can be expressed as follows.

%) —pgR(1+ Ag(r—1)) +PH%§;I) +PH)‘H;2H(GAQ;
(141)

For given (01, 03), the financier chooses the size of the bank s* (61, 02) to maximize profits. As A is

PH(
A*(s,01,92) =1+

uniformly distributed on [O,Z], the financier’s profits can be expressed as follows.

s*

HS(S (91,92) ,91,92) = Z/[I — A(S (91,92) ,91,02)] Pr [A(S (91,92),91,92) S A S A(1,91,92>] ds
0
B i *<pHR(1+AH(r—1))—pAHf(§)> 1 oy B

S
2 prei(01) _ primea(92)
(1—|—Z) _ HAlpl _ HpgAz)\z

In what follows, we solve for s*(61,603) :

s [ — A(s*,01,02)] (1 — 5%) 0
ds* —s* [I — A(s*,601,02) + %pH%}
. R(1+ Ag(r _(;)))_ o) _(?J)LIPHC&(I?_)M) 0
_ (2R(1 +Ag(r—1)) -2 (“A—pl + AHm> + A%) () + 5(s") &
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The expression on the left hand side of the above equation is a second degree convex polynomial
ar?+br+c =0, witha > 0,b < 0and ¢ > 0. We therefore have 2 positive roots. As the polynomial

is positive for s* = 0, and negative for s* = 1, only one of the roots is lower than 1. Moreover,

s* (01,02) < 3. Indeed:

HS
M —0) = 1 A(0,01,60) >0

ds*
‘gf(s* 1) = - <I—A (;,91,92» <0
g .
Cg* (5= %) - _;(1;)2”:; =0
Notice that II° is concave:
d*11° i puB
=—-2(I—A(s",01,02)) — (1 —s¥) —— <0

ds*ds* (1+i)? Ap —

s* (01, 02) can therefore be expressed as follows:

2
[a5(91,92)+p£[pB} —\/<as(91,92)+pgp8> —SpAh;B as(01,02)

3pg B
Ap

s*(01,02) =

where ag (81,02) = 2 [prR[Ar (r = 1) +1] = [Ber (61) + X2 (62)] ] m

Proof of Proposition 2. The financier chooses the managers’ types 0%, 63 such that IT° (s*(61, 62), 61, 02)

is maximized.

HS(S (91, 92) ,91, 02) =

7 28* ( pHR(l + /\g{(?” — 1)/\) - Z;Xf(s?) ) 1 (1 _ S*) puB
(1+4) _PHXI() 1) pHngﬁ)(\ 2)

By the Envelope Theorem:
dHS (S*(Ql, (92), 91, 92) 81'[5 (8*(91, 92), (91, 92) 0s* (91, 92) 4 8HS (S* ((91, 02), 91, 92)

d91 N 0s* 891 691
= —Lig(l—s*)s*@ <dcl>
(1+4)2A Ap Ap \ dby
dI1® (s*(61, 02), 01, 0) _ OI1® (5*(01,02), 01, 02) Os*(01,602) N OTI1® (5*(01,02),01,0)
d92 85* 892 802
! ilﬁ (1—3*)3*A—H ((102)
(1+4) A Ap AN\ db
Since (%) > 0 and (%) < 0, in equilibrium dns(s*(illéfQ)’ol’g?) < 0 and dHS(S“(%?)ﬂlﬁz) > 0.

Consequently, when the two tasks are separated, the financier will choose managers such that
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07 = 0,65 = 1. Moreover,

dQHS 1 PH dcl *
= — = (2s"=1)
ds*df, (1+ Z’)Z Ap \ db,
d?11° 1 DHAH des .
" = ) — ] (2s* = 1)
ds*df (144)° pr(Ag — Ap) \ df2
d?1s i puB
= —2(I—A(s",601,02)) — (1 —s* —_—
ds*ds* ( (S > UL, 2)) ( $ ) (1+2)2 Ap >
Furthermore,
* d?11°
ds®  _ dsaey
- d211s
d91 ds*ds*
" d211°
ds*  _ dsdn;
dfy 2115
ds*ds*

Since s* (01,02) € (0,3), %= <0 and = > 0. =

Proof of Lemma 4. Under the assumption that effort is unobservable and tasks are integrated,
the threshold level of capital the borrower needs to contribute to be eligible for funding A*(s,0)

can be written as follows.

pir ()~ prR (1 + An(r — 1) + pudp 2 Dt2@.
(1+1)

A*(s,0) =1+

The financier chooses the size of the bank s*(f) to maximize the amount of capital to lend and
thereby profits. Since A is uniformly distributed on [O,Z], for given 0, the financier’s profits can
be expressed as:

s*

(s (0),0) = i/[I—A(s (6),0)] Pr[A(s (0),0) < A < A(1,6)] ds
0

s*

= i(F[A(1,0)] —F[A(s*,@)])/[I—A(s,G)] ds
0

P ( prR(L+ A (r — 1)) - prr 2,5 ) 1
(1+ 1) S PHML (¢ (0) + e(0)) ) A

(1-s5%) o
—g -
_ PH Ap

PHAH—PLAL
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Therefore, solving for the optimal s* :

dn’ [I— A(s*,0)] (1 - s¥)
ds* st [1 = AG,0) + o £

=0

%\ 2
— ([I —A(s%,0)] (1 — 257 — (‘SQ)pHABp) —0

R(14Au(r — 1)) = 52 (e1(6) + 2(0))

— (2R 4+ (= 1) = 252 (@(0) + 2(0) + £) () + 3" ) ’

<~
The expression on the left hand side of the above equation is a second degree convex polynomial
ar?+bxr+c= 0, with @ > 0,0 < 0 and ¢ > 0. We therefore have 2 positive roots. As the polynomial
is positive for s* = 0, and negative for s* = 1, only one of the two roots is lower than one. This

root is lower than %, since the polynomial is negative for s* = % Indeed:

HI
‘fls*(s*:()) = T-A(0,0)>0

G =b = -(1-a(30)) <0

moL LB
ds* 20 8pHAp_

It follows that in equilibrium s*(6) € (0, ). Moreover, notice that I’ (s*) is concave. Indeed,

a1’ . i
= 2(I—A(s ,0))—m

= 1-— <
ds*ds* ( s") 0

Ap —

s*(0) can be expressed as follows:

[a[(g) + %} - \/(Oé[ (0) + %)2 _ 3%3041 (9)

3puB
Ap

5*(0) =

where a; () = 2 [pHR D (r— 1)+ 1] — —2MPH [ () + ¢y (9)]}. n

AHPH—ALPL

Proof of Proposition 3. The financier chooses the manager’s type 6" such that profits are

maximized.
: R+ Au(r—1)) —pu &)
HI(S(9)79): 7].28*<pH ( Z{)\f(r )) pHAp 2 );(1_5*)]7HA
(1+1) — o2 (e1(0) + c2(0)) P

By the Envelope Theorem,

dit! (s*(9),0) oI (s*(0),0) 9s*(0) N oIt (s*(9),6)
do B Ds* 00 00
_ __t lpuB (1— ") PHAH . <dcl d02>
(1+4)2A Ap PHANH — PLAL o db

27



Furthermore,

2117 .
js*r;w T Ji i)QpH)iIHi\I;L)\L @Cel + ff;) (25" = 1)
Moreover,
ds* _ _ iz 2 (1+ii)2 Ty (% + ch) (25 —1)
40 diig;* 2(1 —A(s*,0))+ e ) s(1—s )pgf

It follows that we have three cases for the financier’s choice of the equilibrium 6:

e If ¢1(0) and c2(f) are such that for all 6 (dcl + C%) > 0, then % < 0 and the financier
maximizes profits by choosing a specialist manager such that * = 0. As in equilibrium
s*(0) < %, the above implies that % < 0, i.e. the size of the bank s*(0) is the highest
possible.

o If ¢1(0) and c2(f) are such that for all 6 (dcl + C%) < 0, then % > 0 and the financier

maximizes proﬁts by choosing a spec1ahst manager such that % = 1. As in equilibrium
s*(#) < %, the above implies that 2 89 > 0, i.e. the size of the bank s* (1) is the highest
p0331ble.

o If there exists § such that (dcl + %) = 0, then we have an interior solution 6* = 0 since

2111
W < 0 as both cost functions are convex. In equilibrium s*(6) < 1 and 2 9~ = 0.

Proof of Lemma 5. We define the expressions Cg(0,1) = 2—201(0) + %02(1) and C7(0*) =

)\H;\;’if’fm [c1(6%) 4 c2(0%)], where 6% = {0, 1,5}. Furthermore, we define the function s (C) as

follows:

[2 puR[Ag (r—1)+1] - C] + pHBi|

2
AlpgRAm (r—1)+1]— CP + (%)
_2pHB [paR[\g (r—1)+1] = C]
s(C) = T ’
“Ap

Therefore,

S*(Oal) = 5(05(071))7
S (67) = s(Cr(6)).
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This function s (C) is non-increasing in C:

ds(C) 1 8[pHR[)\H(T—1)+1]_C]_2% )
dC 3puB — -
Ap 5 4[pHR[>\H(T_1)+1]—C]2+(%)

—225 [p R [\ (r —1) +1] = C)

8lpuRAg (r—1)+ 1] - C|C — 2842

AlpR P (r = 1) +1] - CF + (22)°

4
1 —2%@HR[>\H(T—1)+1]—C] 0

T R 2 B\? -
B Al R P (0= 1)+ 1] - CF + (2%2)

=228 [py R\ (r — 1) + 1] = C]

Indeed, the expression in the nominator is non-positive.

ApaR Mg (r—1) +1] - C] — 22

2
LpuR D (r =) +1]-CP + (%2)" | <0
=228 [py R\ (r — 1) + 1] = C]

o B\’ (4[pHR[)\H(r1)+1]C]2+(pHB>2)
<:><4[pHR[/\H(T—1)+1]—C]—> >4 Ap

Ap —2228 [y R[Ag (r — 1) + 1] = C

2
paB
— - <

As we have shown that s (C) is non-increasing in C, we can state that:
s*(0,1) > 57 (67)
<= 5(Cs(0,1)) > s(Cr (6%))
> Cg(0,1) < Cr (07)

The result follows:

AHPH

* * bH H
Norpat — gy 1O T @)= |3 a0+ Fre )] 20

29



Proof of Proposition 4. Given the financier’s equilibrium choices of managerial types, we

compare the profits under the separation and the integration of the two managerial tasks:
I1° (s* (0,1),0,1) — I (s* (%) , 0%)
I’ (5% (0,1),67) — II' (s (67) , 0%)
T | R (s (e (6) 4 0 (0%)]  [Ber (0) + K ez (1)] ) (1= 7 (0,1))57 (0, 1)

Moreover:

IT° (s* (0,1),0,1) — II* (s* (%), 6%)
B I1% (s* (0,1),0,1) — II¥ (s* (") , 0, 1)
T A (A (e (0%) 4 02 (09)] — [BEer (0) + X2 (D)]) (1= 57 (0%))s7 (6°)
As T (s*(0,1),6%) — II7 (s* (6*),0%) < 0 and II¥ (s* (0,1),0,1) — II¥ (s* (§*),0,1) because
s* (6*) = Argmax {II’ (.,6*)} and s* (0,1) = Argmax {II¥ (., ,1)} , it is immediate that:

1% (s (0,1),0,1) — IIf (s* (6%),0%) <0

AHPH « x PH AH
(i 25z @420 = [ 0+ Faw)] ) <o

Proof of Proposition 5. Assume that managerial effort is unobservable.

e Separation. The per project financing condition provides the threshold level of capital the
borrower needs to contribute to be eligible for funding A%(s,61,0s). A®(s,01,02) can be

expressed as follows:

PH(SB) puR(1+ Ag(r—1)) +pu 01(91) +puA ;L(QAQA)
(1+19)

AS(8791,92) =1+

The financier’s profits can be expressed as follows.

s*

HS(S (01,92) ,91,92) = Z/ [I — A(S (91,02) ,91,92)] Pr [A(S (91,92) ,01,92) S A S A(1,91,02)] ds
0

] — puB (s7)
o S*<pHR(1+)\H(T‘ 1)) - OAI)) 2 )[1—F(AS(3*,91,02))]

; puc1(91) _ paimca(
L - 777>
In what follows, we solve for s*(61,02) :
dIT® [I A S 01,92 [1 F( S 91,02))]
ds* = s* pgB S 0
s 5" [T = A(s",01,00) + S| BB [ (45(57,01,02))

[I—F(AS(S*ﬁlﬁg))]
PILZ F(AS (5%,01,02))

* (5*)2 B
- [3 + 2[I—AS(s*,01,02)] ng }

I
o
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_ S o*
By assumption, we have % <[1 fié(l?(s(fe’l();f;))]> <0

e 25*[1—AS (s*,01,02) |+ 2HE (5%)2 .
and L (2[1714*2‘(52‘,91,92)]) _ 2l 2[17A52s:0]1,62ﬁp > 0. Consequently, II° is concave.
Moreover:
dHS * S S
S (57=0) = [ - A4%(0,00,09)] [1 = F (A%(0,01,02))] >0
dis s, 1 paB . g
ds* (S = 1) = - |:I_ A (2a01,92):| Ap f (A (1701,92)) S 0

This implies that the equation Cfgf = 0 admits a unique solution s*(#1,62) on [0,1].

The financier chooses the managers’ types 07, 63 such that II° (s* (61, 03), 01, 02) is maximized.

I1°(s (61,02) , 01, 02) =

i, pHR(l'F)\H(T_l))_pZiB(SQ*) S x
1 + 7;8 ( _pHcl(al) _ )\HCQ(QQ) P [1 —F (A (S 701’ 92))]
Ap AN

By the Envelope Theorem:

dHS (S*(el, (92), 91, 92) o 81‘[5 (8*(91, 92), 91, 92) 88*(91, 92) 8HS (8*(91, 92), 91, 92)
d91 o 88* 801 891
iR (45) [1— F (AS(s*,01,02))]
1+i +(I—AS(5*791,92)+§%>f(AS(S*ﬁl,eg))
dHS (S*(01,92), 91, 02) . BHS (S*(gl, 92), 01, 02) 88*(01, 92) 4 81'[5 (S*(Hl, 02), 01,92)
d92 o 68* 892 302
L (42) [1— F (AS(s*,01,0,))]
- L+ (1= AS(57,01,00) + 5 2L ) [ (A5(57,01,02))

S (g* S o*
Since (;%) > 0 and (2%) < 0, in equilibrium 2! (s %19’162)’91’92) < 0 and 2 (%9’262)791’92) > 0.
Consequently, when the two tasks are separated, the financier will choose managers such that

0r =0,05=1.

e Integration. Under the assumption that effort is unobservable and tasks are integrated, the
threshold level of capital the borrower needs to contribute to be eligible for funding A’(s, )

can be written as follows.

pir (22) ~ prR (1 + An(r — 1) + pudp 2 Ot2@).
(1+14)

Al(s,0) =T+

The financier chooses the size of the bank s*(#) to maximize the profits. For given 6, the

31



financier’s profits can be expressed as:

s*

(s (0),0) = z/ I — A(s (0),0) Pr[A(s (0),0) < A < A(1,0)] ds
0

Lo R(1+ Ag(r—1)) — pgB &) *
T (pH_(mmH((cl()e))fié’;)Q )(1—F[AI(S,9)])

PHAH—PLAL

Therefore,

g _ [I — A(s*,0)] (1 —F [AI(S*,H)])

ds* —s* [I—AI(S*’Q)JF%pHA%} pHA%Df(AI(s*’H))
[1-F(Al(s*,0))]

_ PILZ (A (5%,6)) -0

(s*)? B
- [3 + AT o] Ap }

_ I o%
By assumption, we have % <W> > 0 and

« 2s*[T— Al * 0 IJHB 2
% (2[1_(21)(; 0)}> == [ 2[1(—51412]3* 7] ") > 0. I’ is thus concave. Moreover:

drt! (s
ds*
drr!

=1 = - [1 - AI(;,H)] pgff (A1(1,0)) <

=0) = [I-A4%0,0)] [1—F (4'(0,0)] >0

This implies that the equation dl;l = 0 admits a unique solution s*(#) on [0,1].

The financier chooses the manager’s type 6* such that profits are maximized.

B (s¥)
paR(1+ Ag(r—1)) — f 2 )(1_F[AI(5*,9)])

— AL () (6) + ca(6)

Il (s (6),0) = ! 5™ <

141

By the Envelope Theorem,

dir’ (s*(9),6) oM’ (s*(6),6) 9s*(0) N o’ (s*(9),0)

db o0s* 00 00
+i pEAT—PLAL (]_A1(3*70)+%%)f(fl[(s*,@))

It follows that we have three cases for the financier’s choice of the equilibrium 6:

1. If ¢1(0) and c3(f) are such that for all 6 (d‘ﬂ + %) > 0, then 41 < 0 and the financier

maximizes profits by choosing a specialist manager 6* = 0.
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2. If ¢1(0) and c2(@) are such that for all 0 (dcl + Cﬁ%) < 0, then % > 0 and the financier

maximizes profits by choosing a specialist manager 6* = 1.

3. If there exists @ such that (% + %) = 0, then we have an interior solution 6* = 9 since

27171
% < 0 as both cost functions are convex.

e Shape of s(.). If we call C the total agency rent paid to the managers, by the implicit

function theorem, we have:

o( 4t
0s(61,02) _ (8‘3)
oC (%)
Os
o(4h) .
Moreover, < 0 by concavity of II and
(%) —[L = F (A(s,01,02))] — f (A(s,01,02)) [I — A(s, 01,02)]
ac B (A(s,01,62)) — 5 [I — A(s,01,02) + 5%] v 4 (A(s,61,65))
1-F(A(s,01,0
_ i - f(f‘i(5(791752)2)))} — = Als, 91’02)]
= - B spuB B 35 (A(5,01,02))
1+ +SpH - S [I - A(Sv 917 92) + ipgp j| pﬁp df( Als, 91?023)
rgB 2
B STA
o _ [pgp s+ o A(Spelﬁz)] —[I — A(s,01,02)]
1414 df
B S B B 7(*4(5’6 79 ))
+spH {I — A(s,01,02) + §pgp } pgp de(A(S,GSQS)
pgB1?
. [S Ap ] -1
_ ¢ i p[] A(5,01,02)]2
1+ SH B 35 (A(s,01,62))
L+ I—A(s,@lﬂg) Spgp df( A(s, 91{95)
5]’ :
SN -V B
- i  2[I—A(sB,01,62))? 1 _ i [5%} <
- 144 B [SPXB] f __1+i2I—As,9,0 2=
+ Spgp + 2[1*14(8;’1,92)}2 1-F | (5,01, 02)]

The previous inequality comes, first, from the monotone hazard rate condition which gives:

L (A(s,01,02)) < J(Al(5,01,05))
f(A(8,91,92)) T [ = F(A(s,01,02))]

and, then, from the first order condition:

1= P00 [, ]
FAG0002) | dp° T 2T AGs,01,05)

puB [Spgf} pgB
— (1= F (A(s, 01, 62))] + 570 = F (A(s,01,02)) = —s7— =gy == (Als,61,62)
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Consequently

e Optimal Organization. We have:

I1° (s* (0,1),0,1) — 117 (s* (%) , %)
[ I (s*(0,1),6%) — I (s* (67), 0%)

' R(1+ As(r — 1))
( (B0 + Yer(h) — g2 ) [1-F (4% (0.1).0.1)]
P p

R(1+AXg(r—1

- L\ sy (@l07) + e(87) — PR

f (s*(0,1),60%) — I (s* (0%),6%)

+157(0,1)

[ R(1+Ay(r—1 ]
e oD A e 000
_ | —méc(lfmf;@( ) —F (A%(s*(0,1),0,1))
+1s7(0,1) v
—PHAL (1 (0%) + ¢(0%))
pHAprp;AL( () enl A5(5(0,1),0,1))]
Hence
PHAH X * PH AH
I S — — 1 <
(pHAH_pLAL (1(6%) + a(6%)) (Ap 1(0) + Ao )))_o

— I1° (5 (0,1),0,1) — IIY (s* (6%),0%) <0

because in this case, A [s* (0,1)] < A% [s* (0,1)] and IIY (s* (0,1),6%) —TI! (s* (§*),60*) < 0 because
s* (%) = Argmax {II” (.,0%)} .
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Moreover, we also have:

1% (s* (0,1),0,1)

i
+m8

+i5 1+z

s*(6%)

— 1 (s* (6%),6%)

1% (s* (0,1),0,1) — II% (s* (6*) ,0, 1)

paR(1+ Ag(r—1)) e
( - (]X’q(g)+2f§czg)) _ B0 ) [1 - F(4%(s7(67),0,1))]

puR(1+ Ap(r—1))

N < PHAH (s*(6%)) ) [1 —F (AI(S*(9*>70*))]

)+C2(9*)) B (=l
1% (s* (0,1) 1% (s* (0
pHR(1+)\H r—l)
(Apcl(() A/\02(1

T pHAH pL)\L( (

<0*> 0*)) ]
1))

 puB (s s*(6%),0
Ap 2
PHAH —1-62 9*)
PHAH— pL>\L AI 0%). §*
( _(APCI<)+M@( )) 1,0 ||

As 119 (s*(0,1),0,1) — II¥ (s* (6*) ,0,1) > 0 because s*(0,1) = Argmax {II® (,0,1)}, it is

immediate that:

PN 1(6) + a(6) — (Rher(0) + Y ean)) ) 20

(pH)\H — PLAL

— I1°(s* (0,1),0,1) — I (s* (6*),6%) > 0

because in this case, A’ [s* (0,1)] > A% [s* (0,1)]. And finally:

=

I1° (s* (0,1),0,1) — II7 (s* (8%),0%) <0

% le1 (6%) + co (6%)] — PH c1(0) + )\702 (1)]> <0.

AHDH — ALDL

Ap© AN

The result therefore follows. m
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