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1 Introduction

Securitization has changed financial intermediation from an originate-to-hold to an originate-
to-distribute model in the last decades. The increase in the demand for safe assets observed
since the 2000s is considered an important driver for this transformation (Bernanke (2005),
Bernanke et al. (2011)). Yet, following the Global Financial Crisis concerns have mounted
on the welfare implications of the emergence of securitization and the role of Government
Sponsored Enterprises in fostering it. How does the demand for safe assets lead to a securi-
tization boom, and what are the implications for the capital structure and risk-taking in the
intermediation chain? Who are the winners and losers from the emergence of securitization?
Should the government support the securitization process, and how?

To answer these questions, this paper develops an equilibrium model of the securitization
process. The model features absolute demand for safety by some investors and limited
endowment by equity investors that is endogenously allocated along the intermediation chain.
The capital structure and risk-taking in the inermediation chain, the expected returns of the
funding sources, aggregate lending and the amount of securitized assets are all determined
in equilibrium. In particular, the equity allocation along the chain in equilibrium trades-off
the gains from improving risk-taking incentives at origination (skin-in-the-game) with those
from providing the loss absorption agains aggregate risk necessary for the creation of safe
securitized assets (credit enhancement).

The paper makes three main contributions to the existing literature. First, the paper
provides a simple yet rich competitive equilibrium framework of the financial architecture
of the securitization process whose empirical predictions are consistent with the saving glut
narrative of the run-up to the Global Financial Crisis. Second, the paper shows that while
the emergence of securitization increases risk-taking at origination, it may lead to Pareto
improvements in welfare when demand for safe assets is high. Third, the paper finds that
when a government has safe resources, fiscally neutral public guarantees to the issuance of
securitized assets allow to Pareto improve welfare in the economy but sometimes achieve so
through an increase in risk-taking at origination.

We model a two date competitive economy with two types of investors: savers and ex-
perts. Investors have one unit of endowment at the initial date, derive linear utility from

consumption at either date and have a zero discount rate. Aggregate endowment is normal-



ized to one. Savers have absolute preference for safety so that their measure determines the
demand for safety in the economy.! Experts are skilled agents that can set-up and invest
their wealth in the equity of one out of two financial firms: originators and intermediaries.
Originators can issue loans under a constant returns to scale technology. The expert manag-
ing an originator can monitor the loans in order to increase the probability that they yield a
high return. Monitoring is not contractible and involves a convex disutility cost for the ex-
pert, which leads to a moral hazard problem as in Holmstrom and Tirole (1997). Originators
can expand lending and increase their equity return by issuing both non-contingent securi-
ties (safe securities) and contingent securities (risky securities) that are placed to savers and
intermediaries, respectively. Intermediaries, which are the other type of financial firm that
experts can set-up and invest in, purchase the risky securities issued by many originators.
Intermediaries have access to a “pooling” technology that allows them to diversify away
the originators’ idiosyncratic risks and create additional securitized safe assets that can, in
turn, be placed to savers. The “manufacturing” of new safe securities allows intermediaries
to expand their balance sheets by purchasing more risky securities from originators, and to
increase the return on their equity. The presence of aggregate risk that cannot be diversified
imposes a maximum leverage constraint on intermediaries, as the equity provided by the
expert needs to provide sufficient credit enhancement to ensure the safety of the securitized
assets sold to savers.

Experts’ equity investment in the intermediation chain serves two different purposes. At
origination, it provides experts skin-in-the game that increases their incentives to monitor
the loans. The amount of risky securities distributed to intermediaries thus trades-off the
the gains from expanding lending (and increasing effective leverage) and the costs from
more risk-taking as monitoring incentives get reduced. The lower the (endogenous) cost of
funding from intermediaries, the larger the part of its loan payoffs that the originator sells to
intermediaries, increasing both originators’ leverage and their risk-taking. At intermediation,
the expert’s equity is a cushion for aggregate risk losses. In equilibrium, free entry of experts
induces the return of originators and intermediaries’ equity to be equal, so that experts’
choice ends-up trading off the risk-taking gains at origination and the diversification benefits

at intermediation. Experts’ frictionless capability to allocate their skills and funds between

IThis assumption has been used, e.g., in Gennaioli et al. (2013).



originators and intermediaries and the existence of competitive markets for safe and risky
securities ensure the validity of constrained versions of the welfare theorems.

The demand for safety in the economy determines when securitization emerges. If demand
for safety is low, originators’ capability to create safe securities directly from their loans is
sufficient for the market for safe securities to clear at a high return that is equal to the return
on originator’s equity. With a zero equity spread, incentives to expand the supply of safe
assets through securitization are absent and intermediaries do not enter the economy. The
risky part of originated loans is entirely held at originators and risk-taking is minimum. If the
demand for safety is higher, the originators’ capability to issue safe securities is not sufficient
to keep the safe rate at its maximum level. Safe securities become scarce, the safe rate falls
and a positive equity spread arises, which gives experts incentives to set-up intermediaries
to exploit it. In fact, intermediaries can purchase risky securities from originators and resell
their securitized safe tranche to savers who require a low rate, delivering a high equity return.
Equity is thus reallocated from originators to intermediaries, and the distribution of risk out
of originators leads to more risk-taking.

As the demand for safety keeps on increasing, the safe rate falls further. The widening
equity spread, allows intermediaries to increase leverage and also leads experts to reallocate
their funds and skills from originators to intermediaries. With higher leverage and overall
equity, the intermediary sector expands. At the same time, the cheap financing offered by
intermediaries leads originators to increase the risky part of their loans that is distributed,
which increases their leverage but also leads to more risk-taking. Summing up: following an
increase in the demand for safety, the model predicts a securitization boom, an increase in
leverage along the intermediation chain and more risk-taking, which is consistent with the
saving glut narrative of the run-up to the crisis.

We analyze the welfare implications of the emergence of securitization by comparing the
utility of investors in the originate-to-distribute economy relative to that in a traditional
originate-to-hold benchmark. Securitization involves the distribution by originators of risky
securities that are pooled by intermediaries to expand safe securities supply, which leads
to the following general welfare trade-off. On the one hand, the distribution of risk out of
originators leads them to take more risk, which reduces aggregate surplus. On the other

hand, when not all savers’ endowment can be channeled to finance loans in the traditional



economy, the expansion of safe securities through securitization increases aggregate lending
and surplus. We find that the aggregate lending effect on total surplus dominates if and
only the demand for safety is sufficiently large. Besides, the modern intermediation chain
always (weakly) increases the welfare of savers because securitization expands the supply
of safe securities, which constitute their only investment opportunity. In contrast, experts’
welfare gets reduced because of securitization when demand for safety is not too large. In
these cases, the possibility for experts to engage in securitization leads to more competition
in the supply of safe securities and ends up depriving experts of some of the scarcity rents
they enjoyed in the traditional financial sector.

We extend the model to consider a risk-neutral government with some safe assets and
analyze whether and how fiscally neutral public guarantees to the issuance of safe securities
by financial firms can improve welfare. Given that originators’ loans are exposed to both
aggregate and idiosyncratic risk while intermediaries’ assets are only exposed to aggregate
risk, the met injection of funds by the government following negative aggregate shocks is
larger when only guarantees to intermediaries are issued. Guarantees to intermediaries thus
maximize the capability of the economy to issue safe securities, and are thus preferrable.
We then show that the issuance of guarantees to intermediaries always leads to an increase
in the safe rate and welfare gains to the savers. When demand for safety is so large that
the economy is not able to achieve full investment, these guarantees increase the size of
securitization, aggregate investment and experts’ welfare. Yet, they also lead to an increase
in risk-taking at origination. When instead demand for safety is low and the economy
achieves full investment, guarantees on intermediaries may lead to welfare losses for experts.
In this case, combining guarantees with a lump-sum transfer from savers to experts at the
initial date allows to achieve Pareto gains and also decreases risk-taking at origination.
These results shed new light on the equilibrium effects of public guarantees to the financial
sector, the need to combine them with other redistributive policies and their interplay with

risk-taking at origination.

The paper is organized as follows. Section 2 describes the related literature. Section 3
presents the model. Section 4 characterizes the equilibrium of a benchmark economy with no
intermediaries. Section 5 analyzes the partial equilbrium of the economy with an exogenous

safe rate. Section 6 characterizes the general equilibrium of the model, discusses the welfare



effect from the emergence of securitization and shows that constrained versions of the Welfare
Theorems hold. Section 7 analyzes optimal public guarantees to financial firms. Section 8

concludes. All the proofs of the formal results in the paper are in the Appendix.

2 Related literature

This paper belongs to vast literature on securitization. In practice, the securitization pro-
cess involves several rounds of pooling, tranching and distribution of cash-flows generated by
loans along an intermediation chain that exhibits different entities (Ashcraft et al. (2008),
and Pozsar et al. (2013)). The objective of the pooling activity is to diversify the idiosyn-
cratic risks of the underlying assets and that of the tranching activity is to split cash-flows
into securities with different risk profiles. Early research focuses on the tranching and distri-
bution of loan pay-offs and shows that it emerges as the optimal security design to overcome
adverse selection problems (Gorton and Pennacchi (1990), DeMarzo and Duffie (1999)). De-
Marzo (2004) extends this literature and developes an optimal security design model that
features pooling and tranching along a longer intermediation chain. The paper exhibits en-
dogenous risk retention along the chain but the risk of the originated loans is exogenous.
The latter issue is addressed in a number of papers that analyze how moral hazard problems
at origination are affected by the tranching and distribution of loans (Gorton and Pennacchi
(1995), Parlour and Plantin (2008), Chemla and Hennessy (2014), and Daley et al. (2017)).
These papers, though, only focus on the origination part of the originate-to-distribute inter-
mediation chain and abstract from the diversification benefits associated with securitization.
Another set of papers focus on the manufacturing of safe collateral by pooling risky securities
and analyze how demand for safety drives the emergence of securitization (Gennaioli et al.
(2013), Moreira and Savov (2017)). The issue of origination incentives is not addressed in
these papers.?

Our paper contributes to the securitization literature by providing an equilibrium model
of the intermediation chain that exhibits endogenous risk-taking at origination, safe collateral

manufacturing through diversification, and endogenous risk retentions along the chain. To

2A final strand of the literature, stresses the role of regulatory arbitrage for the the emergence of secu-
ritization (Calomiris and Mason (2004), Acharya et al. (2009), Acharya et al. (2013)). These aspects are
absent in our model.



the best of our knowledge this is the first paper to provide an equilibrium theory of the entire
intermediation chain. Our focus, which is novel in the literature, is on how the endogenous
equity allocation along the chain affects both origination incentives and the creation of safe
securitized assets.

Our paper is also related to a literature that analyzes how moral hazard problems shape
risk-taking by financial intermediaries. The equilibrium relationship between bank capi-
tal requirements and risk-taking is analyzed in Repullo (2013) and in Martinez-Miera and
Repullo (2018). The implications of saving gluts or low interest rate environments for mon-
itoring and origination incentives are analyzed in Dell Ariccia et al. (2014), Martinez-Miera
and Repullo (2017) and Bolton et al. (2018).> We embed similar agency frictions in a model
of the financial architecture of the securitization business that captures the role played by
the different players in the intermediation chain.

Some recent papers analyze the endogenous capital structure of non-financial firms and
banks (Allen et al. (2015), Gornall and Strebulaev (2018), Diamond (2016)). Although the
focus of these papers is different from ours, we share the interest on how market forces shape
the equity allocation in the economy. A contribution of our paper to this literature is to
endogenize the risk of the real assets in the economy, which in those papers is taken as
exogenous and in our model affects and is affected by the equity allocation.

Finally, our paper also contributes to a large literature that studies the need and im-
plications of public support to the financial sector following negative shocks (for recent
contributions see, e.g., Diamond and Rajan (2012); Farhi and Tirole (2012); Keister (2015)).
Most of the literature has highlighted a time consistency problem that makes public support
optimal ex post but inefficient ex ante due to moral hazard. Our findings challenge this view
because we show that public guarantees to securitized assets may lead to higher leverage
and more risk-taking but still Pareto improve welfare from an ex ante perspective. Due to
the market segmentation, public guarantees may have redistributional effects in our econ-
omy, which resembles the results in Carletti et al. (2017) on the welfare effects of changes in
capital requirements. A final novel result we obtain is the optimality of concentrating the
government’s resources on granting guarantees on the issuance of the safe securities most

exposed to aggregate risk.

30ther theories of the relationship between demand for safety and financial fragility are pursued by
Caballero and Krishnamurthy (2009) or Ahnert and Perotti (2017).
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3 The model

Consider an economy with two dates ¢ = 0,1 and two types of investors endowed at ¢t = 0
with one unit of funds: experts and savers. Aggregate endowment is normalized to one. The
overall wealth of savers is denoted with p € [0, 1], and that of experts is 1 — u. Investors
derive linear utility from consumption at either date and have a zero discount rate. At ¢t = 0,
each expert can set-up and manage one out of two types of financial firms, called originators
and intermediaries. Both types of financial firm have access to some constant return to scale
investment possibilities that are funded as described below. Finally, at ¢ = 0, the expert
decides how to allocate his endowment as (inside) equity in his own firm, investment in
securities issued by other financial firms, or consumption. At ¢ = 0, savers can either invest
in safe securities issued by financial firms or consume their endowment.

Since investors have linear utility and all their investment possibilities are scalable, for
the ease of exposition, we focus on investment strategies in which the entire endowment of
each investor is either allocated to exactly one of the investment possibilities or consumed.

We describe each of the financial firms that experts can create next.

Originators An originator is a financial firm that has access to a constant returns to scale
project whose stochastic payoff is realized at t = 1. The per unit return of the project, that
we denote A, can be either high (z = H) or low (2 = L), where Ay > A > 0. We also refer
to Ay, as the safe return of the project and to A = Ay — Ay, as its risky return. The probability
that the high return is realized coincides with the monitoring intensity p € [0, pmax| exerted
by the expert that sets up and manages the originator, where pp.. < 1.+ We henceforth
refer to p both as the monitoring and risk choice of the expert, and assume that it is not
observable and entails the expert a disutility cost per unit of the project given by a function

c(p) > 0 satisfying:
Assumption 1 ¢(p) =0, (0) =0, (pmax) = A, " (p) > 0, and " (p) > 0.
We denote with p the efficient risk choice, which is given by:

P = argmax {E[A.lp] — c(p)} - (1)

4Notice that since ppax < 1, the risky payoff A is in fact never realized with probability one.



Assumption 1 implies that p € (0, pmax] and is determined by the first order condition:
d(p) = A. (2)
We assume that:
Assumption 2 E[A,[p] — ¢(p) > 1.
Assumption 3 A; < 1.

The first assumption states that undertaking the project creates a surplus if efficient risk
is chosen. The second assumption implies that the safe return of the project is not sufficient
to allow for its funding to rely exclusively on safe securities.

At t = 0, an expert that starts an originator invests his unit of wealth in the firm (inside
equity), and can increase the originator’s investment in the project by issuing non-contingent
claims (safe securities) and state-contingent claims (risky securities) whose repayment de-
pends on the realization z € {H, L} of the originator’s project. We use from now on the
subindexes S and I to refer to safe and risky securities, respectively, where the subindex
I refers to risky securities because they are purchased by intermediaries (the other type of
financial firm, described next). The originator takes as given the prices of safe and risky
securities, which we express as their market expected returns Rg, R;. The overall notional
promise at t = 1 on the safe securities issued by the originator and their market price at
t = 0 are denoted with Dg and zs, respectively. The variables Dy = (Dy.) (HIL) and x
denote analogous objects for the risky securities issued by the originator. Finally, we denote
with > 1 the total investment by the originator.

After setting up an originator, the expert’s problem consists of maximizing the return
from its inside equity net of monitoring costs. As we will see, this amounts to a trade-off
between maximizing leverage and limiting excessive risk-taking due to moral hazard on the
project risk choice. Formally, for given returns Rg, R;, on the two securities, the problem
of the originator at ¢ = 0 consists of the choice of a balance sheet tuple (z, Dg, s, Dy, 1, p)
solving the maximization problem

max Rpo = FE[A.x — Dg — Dy .|p] — c(p)z, (3)

(z,Ds,z5,D1,71,D)



subject to the budget constraint

14+zs+ x5 =1, (4)

the state contingent overall repayment constraints

Ds+ D < Apx, (5)
DS—FD[,H S AHFE, (6)
the securities’ pricing constraints
Dg

- =5 7
Ts RSJ ( )

E [DI z|p]
= o oE 8
X R[ ) ( )

and the optimal risk choice constraint
p=argmax{F[A,x — Ds— Dy |p] — c(p')z}. (9)
p/

The objective function Rg o in (3) is the expected utility the expert obtains from investing
its wealth in the originator, which amounts to the value of the residual equity claim net
of the monitoring costs. We will henceforth refer to Rg o as the originator’s equity return.
The maximization of the equity return is subject to the following constraints. The budget
constraint (4) states how the originator finances the x units of the project with its own funds
and those obtained by issuing safe and risky securities. Constraints (5) and (6) ensure that
the securities issued by the originator are repaid in each state z € {H, L}. Constraints (7)
and (8) provide the pricing equation of the securities given their market returns. Finally,
constraint (9) characterizes the risk choice that maximizes the residual payoff of the expert
managing the originator taking into account the repayments to the holders of the securities

issued to obtain external funding.

Intermediaries An intermediary is a financial firm that issues safe securities by “pooling
and tranching” the risky securities purchased from multiple originators. This securitization
process allows the expert that manages the intermediary to lever up its investment in the
firm. Yet, the presence of aggregate risk in the economy, which is described next, limits the
intermediaries’ leverage because the issuance of safe securities requires of the loss-absorption

capacity against non-diversifiable risk provided by the intermediary’s equity.
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At t = 1 an aggregate shock 6 that affects the return of the originators’ projects is
realized. The support of the shock is [1 — A, 1/pmax], with A € (0, 1). The distribution F'(6)
of the aggregate shock has positive density (at least) in a neighborhood of # = 1 — X and
satisfies E[f] = 1. We assume that conditional on the realization of the aggregate shock 6,
the high payoff of the project of an originator with risk choice p is p. Hence, when 6 > 1
(0 < 1) the conditional probability of a high payoff is larger (lower) than its unconditional
value.® In addition, we assume that conditional on the realization of 8, the project payoffs
are independent across originators. The aggregate risk parameter A thus determines the
diversification possibilities in the economy: when A — 0, the risk in the originators’ projects
is totally diversifiable, while when A — 1, it is not diversifiable at all.

Besides, we have assumed that the risky securities issued by originators are contingent
only on the realization of project payoffs. This exposes the pools of risky securities purchased
by intermediaries to aggregate risk and forces them to have sufficient equity to be able to
issue safe securities.

We next describe the intermediaries formally. At ¢ = 0, an expert that starts an inter-
mediary has access to a technology that allows to purchase well diversified pools of risky
securities issued by originators and to issue safe securities backed by the payofts of the port-
folio of risky securities.® The intermediary takes as given the market returns and the design
of the securities in the market. For the sake of expositional simplicity, we assume that all
orginators design the same risky security, which, for a given market return R;, is described
by a tuple (z7, Dy, p) satisfying the pricing equation (8).” The state-contingent return of the
risky securities in the market, that we denote with Ry, for z € {H, L}, is thus given by:

o D[,z
Ir )

RIZ

)

(10)

We can thus more compactly describe the risky securities in the market by a tuple (R; g, Ry, p)

®Notice that the assumption § < 1/ppax ensures that the conditional probability of the high return is
upper bounded by 1. Besides, using that E[] = 1, for an originator with risk choice p we have:

1/Pmax 1/Pmax
Pofd. = Au) = [ Pl = aulolar©) = [ opar(o) = pElo) =
1-X 1-X

as expected.

6 Allowing intermediaries to issue (outside) equity would not affect our results since these securities should
be bought by experts, who can set-up and investi in their own intermediary.

"This is the case in equilibrium because as we will see, given market returns Rg, R;, the maximization
problem of the originator described in (3) - (9) has a unique solution.
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satisfying:
E[Ry:|p] = R (11)

The expert managing and intermediary decides at ¢ = 0 the amount y of funds to invest in

a well-diversified pool of risky securities. This purchase is funded with the unit of wealth of

the expert (equity) and with the funds zg obtained from the issuance of safe securities with

an overall notional promise Bg at t = 1. For given market returns Rg, R; and risky securities

described by the tuple (R p, Ry 1, p) satisfying (11), the problem of the intermediary at t = 0
consists of choosing a balance sheet tuple (y, Bg, ys) solving the maximization problem

1/Pmax
o Rey= [ (B (Riulp.6)y — Bo) dF(6) = Bay B, (12

subject to the budget constraint

1+ys =y, (13)
the repayment constraint
Bg < mainE [R;..|p, 0]y, (14)
and the pricing constraint
s = 1> (15)

The objective function Rg ; in (12) is the utility of the expert that sets-up an intermediary,
which equals the expected residual payoff of the firm. We refer to R ; as the intermediary’s
equity return. Notice that the latter expression for R ; in (12) immediately results from (11)
and (14). The maximization of the equity return is subject to the following constraints. The
budget constraint (13) states how the intermediary finances its purchase of risky securities
from originators with its own funds and those obtained by issuing safe securities. The
constraint (14) ensures that the safe securities issued by the intermediary are repaid always in
full and takes into account that, by the law of large numbers, the payoff of the intermediary’s
pool of risky securities at ¢ = 1 is a function of the risk choice of the originators p and the
realization of the aggregate shock 6. Constraint (15) provides the pricing equation of the safe

securities given their market return.

We denote Ep, E; the measures of experts that set-up at ¢ = 0 an originator and an
intermediary, respectively. Eo, F; also represent the aggregate amounts of (inside) equity in

each sector.
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Equilibrium definition A competitive equilibrium consists of choices for active origina-
tors and intermediaries described by balance sheet tuples (z*, D%, ©%, D}, x5, p%), (v*,, B, y5),
respectively, overall amounts Ef, E of equity in originators and intermediaries, respectively,
and expected returns RY, R}, Ry on safe debt, risky funding to originators, and financial

firms’ equity, respectively, such that:

1. The choices of originators and intermediaries satisfy the maximization problems in (3)

- (9) and (12) - (15), respectively.

2. The return on equity obtained by an expert that sets-up any financial firm is R}, and
the experts’ decision to set-up a financial firm instead of investing on safe securities or

consuming is optimal.
3. Savers’ investment and consumption decisions are optimal.

4. The markets for safe and risky securities clear.

Figure 1 graphically illustrates the equilibrium funding structures, the financing and

securities flows in the economy and the market clearing conditions.

4 Benchmark: equilibrium without securitization

We consider in this section a benchmark economy in which experts cannot set-up interme-
diaries. Consider an expert that has set-up an originator and has to decide its project size
(or leverage) = at t = 0. In absence of intermediaries, the originator can raise external
funding only by issuing safe securities. For a given safe rate Rg, the originator’s problem is
as described in (3) - (9) with the additional constraints x; = Dy, = D; g = 0.

Using (1), the optimal risk choice condition in (9) satisfies:
p = argmax {E [A.z — Ds|p] - c(p)z} = argmax {[E[A.[p] - c(p)] s — Ds} =p. (16)

Since safe debt is always repaid in full, the expert fully appropriates the marginal benefits
from monitoring and thus his risk choice is efficient.

We denote with
Ra(p) = E[A.|p] — c(p), (17)

13



Figure 1: Asset distribution and flow of funds
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Note. Illustration of the asset distribution and funding flows along the intermediation chain.

the expected return of the project of an originator with risk choice p net of monitoring costs,
and refer to Ra(p) as the return of the originators’ assets. Using this definition, constraints
(4) and (7) in the originator’s problem and equation (16), the expression for the return on

the originator’s equity in (3) can be written as:
Rpo = Rs + (Ra(p) — Rs)z. (18)

The expression states that the originator’s return on equity exceeds the safe rate by an
amount that is proportional to leverage (x) and the spread between the return on the orig-
inator’s assets and the safe rate (R4(p) — Rg). The next lemma, which results from the
market clearing for safe securities, states that such spread is positive in equilibrium (No-
tice that from here on we denote equilibrium variables in this benchmark economy with a b

supraindex):
Lemma 1 The equilibrium safe rate RY satisfies
1 < R% < Ra(p). (19)
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We informally illustrate next how the equilibrium is determined when the inequalities in

Lemma 1 are strict. Suppose that:
1 < R% < RA(D). (20)

From the expression for Rg o in (18) we have that the expert finds optimal to issue as much
safe securities as possible to maximize project size. In particular, we have that RbE’O > R >
1 and the entire wealth of experts is invested in originators’equity and that of savers in safe
securities. This in particular implies that there is full investment: the entire endowment of
the economy is invested in originator’s projects and N® = 1. The clearing of the market for

safe securities can be written as:

(21)

The LHS in the expression above is the demand for safe securities and its RHS is its supply
by originators. The latter takes into account that each unit of investment has a safe pay-off
Ap, that overall investment is N?, and that investors discount safe pay-offs at the rate R%.

From (21), and using that N® = 1, we have that:

R = ﬂ, (22)
1
which states that the equilibrium safe rate equals the ratio of the overall safe return of orig-
inators’ projects and savers’ wealth. This expression implies that the safe rate is decreasing
on savers’ wealth p, and the equilibrium returns satisfy the inequalities in (20) if and only
if the savers’ wealth lays in an intermediate region. Otherwise, one of the inequalities in
Lemma 1 is binding.

Proposition 2 provides a complete formal characterization of the equilibrium in the econ-

omy without securitization.

Proposition 2 The equilibrium of the benchmark economy without securitization is unique

up to Modigliani-Miller type of indifference when there is no equity spread. Let u be savers’

= L
— Ra(p)’

originator’s equity, respectively, and N° the aggregate investment in the economy. We have:

overall wealth and p Let R% and RY o be the equilibrium return on safe debt and

(i) If p < p then:
R = R}, o = Ra(p), and N* =1.
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Figure 2: Equilibrium with intermediaries
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The proposition describes how the equilibrium of the economy depends on the savers’
wealth, which can be interpreted as a measure of the demand for safety in the economy.
Figure 2 illustrates the results in the proposition. When the demand for safety is low (u < p),
the safe payoff of the originators’ project is sufficiently large to deliver in equilibrium a high
safe rate that equals the expected net return of the originators’ project and there is no
equity spread. As a result, all the endowment in the economy is invested in originators’
projects, there is Modigliani-Miller indifference in the capital structure of originators and
in some equilibria a fraction of the experts invest their endowment in safe securities. For
an intermediate demand for safety (u € (H7 AL] ), the available safe-payoffs in the economy
become scarce relative to the savers wealth and the equilibrium safe rate falls. This in turn
leads to an increase in the equity return that induces experts to invest their entire endowment
in originators’ equity. In this region, the scarcity of safe payoffs leads to a positive equity
spread but full investment is still achieved. When the demand for safety is large (u > Ap),
the safe rate is one, some savers opt to consume their endowment and full investment is not

achieved.
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5 Partial equilibrium: exogenous safe rate

In this Section, we consider the baseline economy with intermediaries in a partial equilibrium
context with an exogenously fixed safe rate Rg. We start the analysis with the following
lemma that provides the relevant range of values for Rg and its equilibrium relationship with

the returns on risky securities and equity:
Lemma 3 The general equilibrium value of the safe rate, R, must satisfy
1 < Ry < Ra(p).

Besides, for a given exogenous safe rate Rs < R4 (D), if a partial equilibrium exists, then the

equilibrium returns on risky securities, R}(Rg), and equity, R5(Rgs), satisfy
Rg < Rj(Rs) < Rp(Rs).
Finally, there is equality in either of the inequalities above if and only if Rs = R(D).

The lemma makes three statements. First, it provides bounds on the general equilibrium
safe rate that result from savers’ possibility to consume at ¢ = 0 and the maximum expected
return at ¢ = 1 of the productive assets in the economy. Second, for an exogenously fixed safe
rate below its maximum equilibrium value, the lemma states that, in partial equilibrium,
the expected return on risky securities lays between between the return on safe securities
and that on equity. This results from the fact that the assets of the intermediaries consist of
risky securities, while their funding sources consist of safe securities and equity. Third, there
is no spread between the return on equity, risky securities and safe securities if and only if
the exogenous safe rate satisfies Rs = R4(p). When that is the case, a Modigliani-Miller
type of capital structure indifference arises and the payoff the two investor types coincides
with that in no intermediaries benchmark described in the previous section. To avoid the
notational complexities of having to deal with equilibrium indeterminacy, we conduct the
partial equilibrium analysis in the rest of Section 5 under the assumption that Rg < R4(D).

The partial equilibrium analysis is split in three steps. First, we consider the originator’s
problem and describe its dependence on the ratio between the return on equity and that of
risky securities, Rg /Ry, which we call the intermediary funding discount. Second, we derive

from the intermediary’s problem a funding discount pass-through equation that provides a
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relationship between the returns of the three funding sources in the economy (equity, risky
securities and safe securities). Third, we analyze the determination of the equilibrium returns
on the risky funding forms (equity and risky securities) and the other partial equilibrium

variables.

5.1 Originators’ problem and the intermediary funding discount

In this section we consider the originators’ optimal balance sheet tuple (x, Dg, xg, Dy, x7, p)
problem (3) - (9) for given returns Rg < Ra(p) and R; > Rg. Using the pricing equations
(7) and (8), the return on the originator’s equity is given by:

Rpo = Ra(p) + (Ra(p) — Rs)rs + (Ra(p) — Rp)z;. (23)

This expression extends that in (18) by including a third term that captures the (positive or
negative) spread experts obtain by issuing risky securities to expand project size. Finally,
Rg o also depends on the risk choice of the originator, which we analyze next.

Using (5), the optimal risk choice condition in (9) takes the form:

p = argmax {p’ (A - (@)) - C(p')} : (24)

Notice that the risk choice does not depend on the promise on safe securities Dg. Since the

issuance of safe securities is cheaper than that of risky securities, we have that:

Lemma 4 For given Rs < Ra(p) and Ry > Rg, any solution to the originator’s problem
satisfies:

DS = AL.I' and DI,L = 0.

The lemma states that the originator exhausts its capability to issue safe securities. As a
result, the risky securities are described by their promise under the H payoff of the project

or, equivalently, by their promise per unit of the project:
di = Dru/z, (25)
which we refer to as the risky security promise. We have from Lemma 4 and (8) that

dr € [0, A].
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Using Lemma 4, we obtain from the optimality condition (24) the following first order

condition for the optimal risk choice p given d;:
A —dy=d(p). (26)
The optimality condition above implies that:

Lemma 5 For given Rs < Ra(p) and R; > Rg, the originators’ optimal risk choice is a

function p(dy) of the risky security promise d; € [0, A] satisfying

% < 0,p(0) =P and p(A) = 0. (27)
I

The lemma states that as the risky security promise d; increases the originator’s project
becomes riskier (p decreases). The reason is that when d; is larger, the expert’s incentives
to undertake the costly monitoring get reduced, since the value created by this action is to
a larger extent appropriated by the holders of the risky securities. The non-observability of
the monitoring intensity thus creates a moral hazard problem that increases the project risk
when risky securities are issued.

Using constraints (4) - (8), Lemma 4 and Lemma 5, it is possible to rewrite the originator’s
return on equity in (23) as:

Ra(pldr)) — A — pldr)d;
Rpo(dr) = 1= A,/ Rs — pldi)d;/Rr

(28)

The numerator of this expression captures the expected residual cash-flow generated by
each unit of the project after repayment of safe and risky securities issued and net of the
monitoring costs. The denominator represents the funding provided by the expert to each
unit of the project.

From our discussion so far, the originator’s problem (3) - (9) can be written as the
following optimal choice of d;:

R dr). 29
Jmax £o0(dr) (29)

The following lemma characterizes the solution to the originator’s problem.

Lemma 6 For given Rg < Ra(P), let Ry > R, be the positive constants given by

= _ Ra(p) — A maxq, (P(dr)dr)

— dR, —
T= 1A /Ry ™M T T1-A/Rs
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Suppose that Ry > Rg. Then if R; € (EI,}_%I) , the solution dj to (29) is unique, satisfies

(Rp.o(dr) — Ry) (R% d(ﬁgg])dz)) . dRAégfdl))

=0, (30)

and leads to R o(d}) > R;. Besides, if R; > Ry then d; = 0 is the unique solution to (29),
while if R < Ry, then Rgo(d;) can grow unboundedly.

The lemma states that for an intermediate range of values of R;, the optimal risky
security promise is characterized by the first order condition in (30). The first term in this
expression captures the leverage gains: a marginal increase dd; in d; allows the originator
to raise additional funds dz; from risky securities amounting to dz; = (1/R;)d(p(d;)dr)
per unit of the project. The additional funds have a cost R; for the originator, but free up
an equal amount of equity that (in combination with external financing) allows to increase
project size and to obtain a return Rg o, so that the originator obtains a spread Rg o — R;
on the additional funds. The second term in (30), which from Lemma 5 is negative, accounts
for the incentives costs: a marginal increase dd; in d; weakens the originator’s incentives to
monitor, which entails a reduction in the net return of each unit of the project of dR4 < 0.

Lemma 6 also characterizes when the originators’ risky external funding problem exhibits
corner solutions. If the return on risky securities is sufficiently high, originators do not rely
on this funding form, while if it is sufficiently low, the financial constraints are so weak
that the originator can unboundedly increase leverage and its return on equity. The latter,
though, cannot happen in general equilibrium since securities’” markets would not clear.

We next consider the optimality condition (30) in equilibrium. Denoting x*(Rs) =
R%(Rs)/R;(Rs), which from Lemma 3 satisfies x*(Rg) > 1, such condition in equilibrium

can be written as

A(P(dr)dr) | ARA(P(dr)

(Rs) — 1 =0 31
\(X ( S) ) dd[ ) . dd[ ? ( )
Leverag;gains (+) Incentiv;sr costs (-)

The decomposition highlights the key role played by the ratio x*(Rg) for the relative im-
portance of the leverage and incentive effects in the determination of the optimal d;: When
X*(Rgs) is large, risky securities consitute a much cheaper funding source than equity, and
thus the incentives for the originator to expand leverage by switching, for each unit of the

project, some equity funding with risky securities funding are strong. We can interpret the
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ratio x*(Rg) as the funding discount offered by the intermediaries for the financing of the
risky payoffs of the originators
We obtain from (30) the following result:

Proposition 7 There exists a function c/i\[(x) defined for any x > 1 and independent from
the safe rate Rg, such that if an equilibrium exists for a given Rs < Ra(p) then the equilib-

rium variables dj(Rg),p*(Rs) and x*(Rgs) satisfy
d;(Rs) = di(x" (Rs)) and p(Rs) = 5 (di(x"(Rs))) (32)
where p(dy) is defined in Lemma 5. Besides, we have that

dcgix) L, <Z;(X)> ol (5 (df(dxi) ai(0)

> 0. (33)
Finally, c@(l) = 0.

The proposition has three results. First, it states that the the originators’ choices (d}, p*)
are given by functions of the intermediary funding discount x*, so that the effect of changes on
Rg on the originators’ decisions is totally determined by the effect of this change on x*. This
important property allows us to derive the partial equilibrium of the economy sequentially by
determining first the intermediary funding discount x* given Rg, and after that the remaining
variables. Second, the proposition states that changes in Rg that lead to an increase in y*
also necessarilly induce an increase in the risky debt promise d7, its expected payoft p*dj, and
risk-taking (p* decreases). The intuition stems from the equilibrium optimality condition for
d; in (30), that shows that when x* is larger the leverage effect becomes more important
and the originator has stronger incentives to substitute the financing of the risky part of
its project from equity to risky securities, even though this increases risk-taking. Third, as
the intermediary funding discount x* approaches 1, the issuance of risky securities becomes

negligible.

5.2 Intermediary’s problem and the funding discount pass-through
equation

In this section we analyze the intermediary’s problem and derive an equation that links the
intermediary funding discount, x*(Rs) = Ry (Rs)/R;(Rs), and the ratio of return on equity

and safe securities, R};(Rs)/Rs.
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Supposte that Ry > Rg and recall the definition of the return R; . of risky securities in

(10). From Lemma 4, we have that
R[}L = O, R[,H = R[/p (34)

An expert setting up and investing its wealth in an intermediary chooses at t = 0 a
balance sheet tuple (y, Bg, ys) solving the maximization problem (12) - (15). Using (13) and
(15), the intermediary’s return on equity R ; can be written as the following function of its
asset size (or leverage) v :

RE,[ = Rgs+ (R] — Rs)y (35)

The expression implies that the intermediary makes a spread R; — Rg > 0 on each unit
of investment in risky securities. The intermediary’s return on equity is thus maximized
with maximum leverage and from (14) and (34), the optimal promise Bg on safe securities

satisfies:

Bs = m@inE [R;.|p,0)ly = mein 0pR;r g+ (1 —0p) Ry 1]y =

Notice that the lowest return of each of the securities purchased by the intermediary is zero,
but due to diversification it is able to pledge a fraction 1 — A\ of the return of its portfolio
of securities to safe security investors. Securitization effectively expands the supply of safe
securities in the economy.

Using (36), the pricing constraint for the intermediary’s safe securities in (15) can be
rewritten as:

Rsys = (1 — A\)Rry, (37)
and from this expression, Rg in (35) can be rewritten as:
Rp,r = ARpy. (38)

Equations (37) and (38) capture how the safe and risky parts of the payoffs of the interme-
diary’s pool of securities are pledged to safe security investors and the expert who holds the

intermediary’s equity, respectively.
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Using (13), (37) and (38), we get the following accounting identity that captures how the

intermediary “passes” its funding cost to originators:

1 1 1
— = (1= A=+ A—.
R[ ( )RS RE,I

(39)

In fact, taking into account that the cost of a funding form equals the inverse of its expected
return, the LHS in the expression above coincides with the cost of intermediary funding to
originators and the RHS captures the average cost of the funding raised by the intermediary.
Notice that the latter captures that the return of the intermediary’s assets is pledged to
investors in safe securities and equity in proportions 1 — A and A, respectively.

Using that in equilibrium the return on equity on both originators and intermediaries

equals R} (Rg), we immediately obtain from (39) the following result:

Proposition 8 For a given safe rate Rs < Ra(D), suppose an equilibrium exists and let

R (Rs) and x*(Rg) denote the associated equilibrium variables. They satisfy:

i) = (1= N TET ), (40)

The proposition provides an equilibrium funding discount pass-through equation that
states that the funding discount (relative to the cost of equity funding) x* offered by the
intermediary to originators amounts to the weighted average of the “discounts” with which
the intermediary finances its portfolio of risky securities. In fact, in equilibrium a fraction 1—
A of the return of the intermediary’s assets are used to issue safe securities which have a cost
advantage relative to equity of R}, /Rg, while the residual fraction A is used to compensate
the expert holding the intermediary’s equity at no discount relative to the originators’ equity.

From the funding discount pass-through equation in (40), we have that if A — 1 and
diversification possibilities in the economy disappear, then xy* — 1 and intermediary funding
is not cheaper than equity. If in contrast A — 0 and all the risk in the economy is diversifiable,
then xy* — R},/Rs and intermediary funding becomes as cheap as the issuance of safe
securities. Similarly, if changes in the exogenous safe rate Rg lead to an increase in the
relative equity spread, R}/Rg, the funding discount pass-through equation implies that the

intermediary can offer in equilibrium a larger funding discount y*.
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5.3 Equilibrium with exogenous safe rate

In this Section we finish the characterization of the equilibrium of the economy for an ex-
ogenous safe rate. The analysis is split as follows: We first focus on the determination of
the equilibrium returns R}, and Rj. We then describe the main properties of the financial
firms’ balance sheets and their dependence on Rg. After that, we describe experts’ wealth
allocation across the equity of originators and intermediaries and aggregate investment. For
the sake of notational simplicity we will drop for the remaining of this section the dependece

of the equilibrium variables on Rg except in the statement of formal results.

The returns of the risky funding sources For given Rg, let x* = R},/R} be the equi-
librium intermediary funding discount. Using the functions p(d;) defined by the optimality
condition for the risk choice in (26), and c/l\[(x) defined in Proposition 7 and capturing the
optimal risky promise made by the originator as a function of the intermediary funding dis-
count, we can use (28) to rewrite the equilibrium return on equity as the following function
of Rg and x* :

-~

Bldr (X)) A — e(pldr(x?))) + (x* = V)pldr(x*))dr (x")
= A,/ R '

Ry(Rs, X") = (41)

Using this function, we can rewrite the funding discount pass-through equation (40) as:

R*E(R5'7 X*)

*:1_
X'=(1-=2) s

+ A (42)

This equation provides an equilibrium relationship between Rg and x*, from which we can

derive the following result:

Proposition 9 There exists Ry € (A, Ra(P)), such that for a given safe rate Rg < Ra(P)
an equilibrium exists if and only if Rg > Rg, in which case the equilibrium is unique. For
Rs > Ry, the functions Ry (Rs),x*(Rs) describing the equilibrium return on equity and

intermediary funding discount, respectively, satisfy

dR%(Rs) . . _
—_— 1 7 = 1 7 =

s < O’Rsl—>mﬁs Ry (Rg) = oo, andRs_ig;@) Ry (Rs) = Ra(p),
dx*(Rs) : ) - : .
TRy < Ol X(Rs) = oo, and i X7 = 1.
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The proposition states that the partial equilibrium of the economy with exogeous safe
rate exists and is unique unless the safe rate is too low, in which case financial constraints
would not be binding and equity returns would be infinity. The proposition also states that
in equilibrium both the intermediary funding discount and the return on equity are strictly
decreasing in the safe rate. The intuition is as follows. An increase in Rg, increases the
funding cost of the originator and decreases its leverage which, for given x*, reduces Rj,.
As a result, the relative equity spread R};/Rs falls and the funding discount pass-through
equation (40) implies that x* decreases. This amplifies the initial reduction in R}, as the
reduction in x* makes the funding of the intermediary less advantageous, which further

reduces R}, and, through (40), leads to an additional reduction of x*.

Financial firms balance sheets Combining the analysis in Section 5.1 and 5.2 with

Proposition 9, we can prove the following result:

Proposition 10 For a given safe rate Rs € (Rg, Ra(P)), the functions dj(Rs),p*(Rs), z*(Rs)
describing the originator’s equilibrium risky security promise, risk choice, and leverage, re-

spectively, satisfy

dd;(Rs) dp*(Rs) d (p*(Rs)d;(Rs)) dz*(Rs)
dntts) g LS <0 SN g gnd (43
dRq ' dRg ’ dRq ' dRq and  (43)
lim di(Rs) = 0, li “(Re) =P and i “(Rg) = 1
po By Wi Rs) =0, T o p*(Bs) =P and |l o 27(Rs)

Besides, the function y*(Rg) describing the intermediary’s equilibrium leverage satisfies

dy*(Rs) .
—~ "2 <0 and lim *(Re) = 1.
dRs poiim v (Fs)

The proposition describes how the financial firms’ equilibrium balance sheets respond to
an increase in the safe rate. When Rg increases, the equity spread falls and the intermediary
is less capable of offering cheap funding to originators (x* decreases, from Proposition 9).
This in turn leads originators to pledge a lower part of their risky payoffs for the issuance of
risky securities, improving incentives at origination (d} and p*d} decrease, and p* increases,
from Proposition 7). Finally, the increase in Rg reduces the external funding raised by the
originator both with safe and risky securities, which reduces its leverage (z* decreases). In
addition, the reduction in the intermediary’s funding discount associated with an increase

in Rg also leads, in equilibrium, to a reduction in the intermediary’s leverage (y* decreases,

from (38)).
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The equity allocation Recall that £}, and E} denote the aggregate amount of experts’
funds invested in the equity of originators and intermediaries, respectively. The determina-
tion of the equity allocation across the two sectors results from two equilibrium conditions.

First, the clearing of the market for risky securities, which can be written as:
Eoxr = Ery’, (44)

where the LHS captures the overall supply of risky securities by originators and the RHS
accounts for its overall demand by intermediaries.
Second, in equilibrium the return experts obtain from investing in the equity of each of

the financial firms must be the same, which implies that:
[Ra(p*) — AL — p*dj] 2" = AR7y™. (45)

The LHS corresponds to the return of the originators’ equity and is expressed as the product
of the expected residual payoff of each unit of the project and project size. The RHS captures
the return of the intermediary’s equity, which corresponds to the fraction A of the expected
payoff of the intermediary’s assets that is risky and thus pledged to equity investors.

We can obtain from (44), (45) and Proposition 10 the following result:

Proposition 11 For a given safe rate Rs € (Rg, Ra(D)), the functions ES(Rs), Ef(Rs)
describing the equilibrium amounts of equity invested in the originators and intermediaries,
respectively, satisfy the following relationship

Ej(Rs) _ P (Rs)d}(Rs)
Ey(Rs)  Ra(p*(Rs)) — AL — p*(Rs)dj(Rs)

A (46)
and the properties
dEs(Rs) dE}(Rs)
———2 <0, lim FE;HRs)=1—pand ————=>0, lim FEj(Rg)=0.
dRs ro i ) o F5) 2 dRs ro S gy T 2S)

Equation (46) states that the ratio of equity invested in intermediaries relative to that
in originators is the product of two factors. The first one captures how the expected risky
payoff of the originators’ projects net of monitoring costs, Ra(p*) — Ay, is tranched into risky
securities sold to intermediaries, p*d;, and inside equity placed to experts, Ra(p*)— A, —p*d}.
The second factor is the aggregate risk parameter A, that accounts for the fraction of the

tranche placed to intermediaries that is funded with equity.
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Proposition 11 also describes how the equity allocation along the chain is affected by
the safe rate. An increase in Rg leads originators to reduce the part of the risky payoffs of
their projects that backs the issuance of risky securities to intermediaries (p*dj decreases,
from Proposition 10), and hence to increase the part which contributes to the retribution
of inside equity. The “retranching” of the risky payoffs of the originators’ projects must
be accompanied in equilibrium with a reallocation of experts’ funds from the equity of

intermediaries to that of originators (first factor in the RHS of (46) decreases).

Aggregate investment Overall investment in the economy, N* equals the aggregate

amount of funding raised by originators from their three sources of financing, that is:
N* = E; + Ejrg + Ehxg. (47)

Using the market clearing for risky securities (44) and the intermediary’s budget constraint

(13), we can rewrite N* as:
N = (Eo + Ep) + (Eors + ETys)- (48)

This equation captures the end financing flow from investors to projects in the economy.
The first term in parentheses accounts for overall investment in financial firms’ equity, and
the second term includes the overall issuance of safe securities by financial firms.

Since R}, > R} > Rg, each expert finds optimal to set up a financial firm and invest its

entire endowment in its equity, so that
E5+Er=1—p. (49)

Besides, each financial firm exhausts its capacity to issue safe securties, so that the overall
funding raised with safe securities by originators and intermediaries is given by the following

aggregate pricing constraints:

* % ALN*

Eorg = Ry (50)
. . 1= N)p*d;N*

By = AT 1)

The expressions discount at the rate Rg the overall safe part of the assets’ payoff of the two
types of financial firms.

Combining (48) - (51) we obtain the following result:
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Proposition 12 For a given safe rate Rg € (Rg, RA(D)), the equilibrium aggregate invest-
ment N*(Rg) is given by

" _ l—p
NS = T, + (1= Ny (Re)d; (Rs)) /Rs (52)

and satisfies

dAN*(Rs) A
d—RS < O’R;ILHESN (Rs) = Q.

The intuition for the expression for aggregate investment N* in (52) is as follows. The
numerator accounts for experts’ aggregate wealth, which is invested as equity in financial
firms. The denominator is an overall leverage multiplier that captures how much equity
funding is needed as “downpayment” per unit of the project. It accounts for the sum of
the safe securities raised per unit of final investment directly by originators, A;/Rg, and
indirectly by intermediaries, (1 — \)p*d}/Rs. As Rg increases, the part of the risky pay-off
that is pledged to the intermediary to back safe securities issuance decreases (p*d} decreases,
from Proposition 10), and the rate at which investors discount safe payoffs increases. The
two effects lead to a reduction in the overall value of the safe securities issued by the finan-
cial sector, which decreases the overall leverage of the experts’ endowment and aggregate

investment.

6 Equilibrium and welfare analysis

In this Section we determine the equilibrium of the economy with an endogenous safe rate,
analyze the welfare implications of the emergence of securitization, and show that the equi-

librium of the economy is Pareto constrained efficient.

6.1 Equilibrium with endogenous safe rate

We first characterize the equilibrium of the economy with and endogenous safe rate and
its dependence on savers’ aggregate wealth, u, which can be interpreted as the demand for
safety in the economy. Using the partial equilibrium results in the previous section, we only
need to determine the value of the safe rate that ensures that aggregate investment in the

economy equals investors’ overall investment in financial firms.®

8Equivalently, the equilibrium safe rate can also be found by imposing the clearing of the market for safe
securities.
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Consider an equilibrium with a safe rate % satisfying
1 < Ry < Ra(p), (53)

which, from Proposition 9, implies that in equilibrium R} > R§. In such an equilibrium
savers and experts find optimal to invest all their endowment in safe securities and equity,
respectively, so that aggregate investment satisfies N* = 1. We obtain thus from (52) the

following expression for R} that extends that in (22) for the benchmark economy:

The equation states that the equilibrium safe rate equals the ratio of overall safe payoffs
in the economy and savers’ wealth. Using Proposition 10, the equation implies that R is
decreasing in p and the safe rate satisfies (53) for an intermediate region of values for .
Otherwise, one of the two inequalities in (53) is binding.

Building on these intuitions, the next proposition formally characterizes the equilibrium

of the economy.

Proposition 13 The equilibrium of the economy is unique up to Modigliani-Miller type of
indifference when there is no equity spread. Let p be savers’ overall wealth and p, 7t € (0, 1]

with p < [ the constants defined as

ﬂ:

)

A [ A+ (1 =Npr(1)d;(1) ifRg<1
Rap) M1 therwi
4(D) otherwise

Let Rg, Ry, p*, N* be the equilibrium safe rate, return on equity, originator’s risk choice, and

aggregate investment, respectively. We have:

(i) If i < p, then intermediaries do not enter and:
Ry =Ry =Ra(p),p"=p and N* = 1.

(ii) If i € (u, @], then intermediaries enter and:

Ry < Ra(p) < Rp,p* <p and N* = 1.
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(i5i) If > [, which requires that @ < 1, then intermediaries enter and:

1_
1= R, < Ra(p) < Riyp* <P and N* = —L ¢ (N*,1),

1-n
where N° is the equilibrium aggregate investment in the benchmark economy with no

intermediaries.

The proposition describes how the main equilibrium variables depend on the demand for
safety in the economy. Figure 3 illustrates the results in the proposition and also exhibits
some other equilibrium variables not discussed in the proposition. When the demand for
safety is low (u < p), the originators’ safe payoffs are enough to deliver a high return
on safe securities. There is no equity spread and thus no securitization. As the demand
for safety increases (u € (u,71]), the safe securities supplied by originators become scarce,
which gives rise to a positive equity spread. When that happens, intermediaries can use
their ability to create safe securities through securitization to exploit the equity spread,
so intermediaries endogenously emerges. As originators pledge to intermediaries a fraction
of their risky payoffs, the supply of safe securities increases but monitoring incentives at
origination deteriorate, which leads to more risk-taking (p* < p). As the demand for safety
keeps on increasing in this region, the safe rate drops and the equity spread widens. This
leads to a reallocation of experts’ wealth (equity) from originators to intermediaries, which
contributes to the increase in risk-taking. In this intermediate region, the financial sector is
able to create sufficient safe securities to achieve full investment of the economy’s endowment.
This is not anymore the case when demand for safety becomes very large (1 > ) because

the safe rate falls to one and some savers opt to consume their endowment.

6.2 Welfare effects from emergence of securitization

We next address the welfare effects associated with the emergence of securitization We do
so by comparing the equilibrium utility of savers and experts with that in the benchmark
economy without intermediaries.

Since investors have linear utilities with zero discount, the equilibrium expected utility of
savers and experts in the economy with intermediaries coincides with the expected return on

safe securities, RY, and equity, R%, respectively.” Aggregate welfare in the economy, which

9Notice that the statement is true also if Ry =1orif R = Ry,
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Figure 3: Equilibrium with intermediaries

(a) Returns on risky & safe securities (b) Aggregate investment

Savers measure (u)  Savers measure (1)

(¢) Equity allocation (d) Risk-choice
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Note. In each panel, dotted lines correspond to the benchmark economy without securitization.
is defined as W* = pR% + (1 — p) R}, can be written as:
W*=(1—-N*)+ N"E[A.|]p*] — N*c(p"). (55)

The expression results from two observations. First, aggregate welfare coincides with ex-
pected aggregate consumption by investors net of the monitoring costs incurred by some
experts. Second, aggregate consumption at ¢ = 0 coincides with the amount of funds that
are not invested in originators’ projects and at ¢ = 1 coincides with the payoff of those
projects.

The welfare variables in the benchmark economy with no intermediaries can be described
in an analogous manner and are denoted, as in Section 4, with a superscript b. The welfare

effect due to the emergence of securitization for savers, experts and the aggregate economy,
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are defined as:
ARs = R5 — R% ARp = Ry — RS and AW = W* — W°.
Using (17), we can write AW as:

AW = (N = N)(Ra(p') = 1) — N(Ra(p) — Ra(p")) (56)
Gain from increas;n investment (+)  Cost from inc‘rgase in risk (-)

The expression for the aggregate welfare effect from securitization is the difference of two
terms. The first one captures the value created by the expansion in investment allowed by
the additional safe securities created by intermediaries (N* > N°, from Propositions 2 and
13). The second term accounts for the costs implied by the increase in originators’ risk
induced by the emergence of intermediaries (p* < p® = p, from Proposition 13).

The following formal result describes the welfare effects from securitization.

Proposition 14 Let p be savers’ overall wealth and p, 1t the constants defined in Proposition
13, which satisfy p < Ap < < 1. Let ARg, ARg, and AW be the welfare gains for savers,

experts, and the aggregate economy due to the emergence of securitization. They satisfy:

(i) Savers: ARg >0 for any p >0, and ARg > 0, if and only if p € (p, ).

(i1) Experts: there exists 'y € (Ap, @] such that ARp < 0if u < ply and ARg > 0 if
> (. Besides, if @ < 1 then py < Ti.

(11i) Aggregate: there exists p' € (Ap, ] with ' < py such that AW < 0 if p < ¢/ and
AW >0 if u > p'. Besides, if i < 1 then p/ < pp < T

The proposition describes the welfare effects associated with the emergence of interme-
diation. Figure 4 illustrates these results. Savers’ always weakly benefit from the entry of
intermediaries and experts only benefit if the demand for safety is sufficiently high. More
precisely, for a low safety demand (u < p), the equity spread is zero and the equilibria of
the two economies coincide. If demand for safety increases sufficiently (u > ), a positive
spread arises, intermediaries enter in the economy and this leads to an increase in origi-
nators’ risk-taking (p* < p) and the welfare effects on experts and the aggregate economy

depend on how much more investment is undertaken thanks to securitization. For a medium
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Figure 4: Equilibrium with intermediaries

(a) Welfare: savers & experts (b) Aggregate welfare

—R; Ra(p)

1 0 = %’m 74 e i 1

Savers measure (u) Savers measure (u)

Note. In each panel, dotted lines correspond to the benchmark economy without securitization.

safety demand (u < p < p'), the increase in aggregate investment is not very large (if at
all) and aggregate welfare falls. The increase in saver’s utility implied by the expansion of
the supply of safe securities is thus more than offset by a reduction in the utility of experts.
When the demand for safety is sufficiently large (u > '), the investment expansion effect
dominates and the entry of intermediaries increases aggregate welfare. At higher values of
the demand for safety (u > pz > p/), the investment expansion effect is so important that
experts’ welfare increases with the entry of intermediaries. In this region, securitization leads
to a Pareto improvement in the economy despite the increase in originators’ risk-taking it

induces.

6.3 Constrained efficiency of the equilibrium

In this section, we describe the problem of a “constrained” Social Planner (SP) and show
that constrained versions of the Welfare Theorems hold in this economy. We consider a SP
that at ¢ = 0: i) allocates some experts to origination, others to intermediation, while the
remaining ones remain passive; i) allocates investors’ funds into originators’ projects and
initial date consumption; and i) designs the securities issued by the financial firms, which
determine originators’ risk choice and how the pay-off of the originators’ projects at t =1 is
distributed across investors. Notice that the SP is constrained insofar as she cannot choose
the originator’s project risk. The SP decisions create three expert groups that we refer to

as originators, intermediaries, and passive. Due to constant returns to scale in the financial
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firms’ technologies, the actual measures of experts in each group is irrelevant.'®

Formally, a SP allocation is described by: the investment amount N € [0, 1] by origi-
nators, an incentive compatible originator project risk choice p, the per unit of the project
promises dg, (dy,.), made by originators on safe and risky securities at ¢ = 1, the per unit of
the project promise bg made by intermediaries on safe securities, aggregate consumption at
t = 0 of savers, passive experts, originators and intermediaries, (Cs g, Cpo, Coo,Cro), aggre-
gate consumption at ¢ = 1 by savers, Cg, and passive experts, Cp;, and for each aggregate
shock 6 aggregate consumptions at ¢ = 1 net of monitoring costs by originators, Cp1(6), and
intermediaries, Cr1(0).

An allocation (N, p,ds, (dr.)_,Cs,Cpo, Co,0,Cr0,Cs1,Cp1, (Coa(8)),, (Cra(8)),) is con-
strained feasible if it satisfies the following conditions.

The state contingent promises of the originator are always repaid:

ds +drp, < Ag, (57)
ds+drg < An. (58)

Originators optimally choose risk:
p = argmax{E[A, —ds — drz[p] = c(p)} . (59)
Intermediaries always repay safe securities:
bs < min (Opdn + (1 —0p)diL). (60)

Consumption at t = 0 equals the amount of funds that are not invested in originators’
projects:

Cs0+Cpo+Coo+Cro=1—N. (61)

Aggregate consumption at ¢ = 1 by savers’ and passive experts’ equals the overall payoff

of safe securities

Cs1+4 Cp1 = (ds + bs) N. (62)

10The only restriction is that there is a continuumm of originators and at least one intermediary to take
advantage of the possibility to diversify idiosyncratic risks.
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For each 6, originators’ net consumption at ¢ = 1 equals their residual claim net of

monitoring costs:
Coa(0) =[0p(Ay —drg —ds)+ (1 —6p) (AL — dr . — ds) — c(p)] V. (63)
For each 6, intermediaries’ consumption at ¢ = 1 equals their residual claim:
Cr1(0) = [Opdrm + (1 — Op)d;L — bs] N. (64)

We assume that the SP assigns weights wg to the utility of savers and wg to that of
experts regardless of they being originators, intermediaries or passive. The weighted expected

aggregate welfare of a constrained feasible allocation is given by:
Weswr = ws(Cso + Cs1) +wg (Cpo + Cop + Cro + Cp1 + E[Co1(0) + Cra(0)|p]) -

Using the consumption constraints (61) - (64) we can rewrite the expression above in the

following compact form:
Woswe =wr(l =N+ Ra(p)N) + (ws —wg) (Cspo + Cs), (65)

Notice that this expression only depends on investment /V, the originators’ project risk p, and
the aggregate consumption allocated to savers at each date Cg, Cs1. The interpretation of
(65) is as follows. The first term gives weight wg to the aggregate utility in the economy,
which coincides with aggregate expected consumption net of monitoring costs. The second
term gives additional weight wg — wg to the aggregate consumption of savers.

For given weights wg,wg, we say that a feasible SP allocation is constrained efficient
if it maximizes the weighted welfare function Wi, in (65) within the set of feasible SP
allocations. Finally, the Pareto constrained efficient set of the economy is defined as the set
of allocations that are constrained efficient for some weights wg, wg.

It is easy to prove following the arguments in Lemma 4 that restricting to allocations
with dr; = 0 does not reduce weighted welfare. It follows from (59) that the risk-choice
is given by the function p(-) defined in Lemma 5. Taking this into account and using the
expression for W, ., in (65), a constrained efficient allocation can be described by a tuple
(N,d; m,Cspo,Cs1) that solves the following problem:

max wE(l — N + RA(ﬁ<dI,H)>N) + (wg — (,L)E) (Cs,() -+ CS,I); (66)
(N,dr,1,Cs,0,Cs,1)
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subject to

OS,O S 1-— N7 (67)
Cs1 < [Ap+ (1 —=Np(dru)dru]N. (68)

It is easy to prove that (67) is necessarilly binding in any solution to the SP problem because
the originators’ project is valuable. This means that only savers might consume at ¢t = 0.
Besides, when the SP does not weight savers more than experts (ws < wg), then trivially
N =1,d; g = 0 and first best investment and risk-choice are achieved.

In contrast, when the SP weights more savers than experts (ws > wg), she faces a trade-
off in its d; g choice between between worsening origination incentives and creating safe
payoffs that relax the safe pay-off constraint (68) and allow to increase savers’ consumption
at t = 1. Using that (68) is also necessarilly binding in any solution, the FOC for an optimum

dr i is given by

Wg d (p(dru)dr,im) dRA(p(drm))
(E_l) {(1”) P T (69)

Notice that using the equilibrium funding discount pass-through equation (40), the FOC
above is equivalent to the equilibrium FOC for the optimal d; i choice of the originator in
(31) provided that the SP weights and the equilibrium returns satisty wg/wg = R}/ RE.
This suggests that the competitive equilibrium outcome is Pareto constrained efficient. Con-
versely, if after some initial date transfers across investors any possible equity spread R}/ R§
can be induced, then all the Pareto constrained efficient allocations would be achieved as an
equilibrium outcome of the economy.

Building on these intuitions we can formally prove that constrained versions of the Welfare

Theorems hold in this economy:

Proposition 15 The equilibrium of the economy leads a Pareto constrained efficient alloca-
tion. Any allocation in the Pareto constrained efficient set can be achieved as the equilibrium

of the economy following some initial date transfers across investors at the initial date.

The reason why Welfare Theorems hold in this economy is that experts can freely set-up
and invest in the two financial firms, which leads the SP to face the same trade-off than
experts in equilibrium. For the SP, the way to improve savers’ utility is to create safe pay-

offs, which implies deteriorating origination incentives and reducing the aggregate expected
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pay-offs that can be allocated to experts. The possibility of experts to freely reallocate from
originators to intermediaries, and viceversa, and trade risky and safe securities in competitive
markets, implies that the relative gains from creating safe pay-offs are represented in prices
and returns, which leads to constrained efficient allocations. In fact, it can be proved that
when experts’ investments are exogenously fixed the resulting equilibrium is not necessarilly

constrained efficient.

7 Public guarantees and risk-taking

In this Section, we consider a government with safe resources at ¢ = 1 and analyze how
it can optimally use them to provide fiscally neutral public guarantees to the issuance of
safe securities. We find that Pareto optimal policies direct all the government resources
to the provision of guarantees to the issuance of safe securities by intermediaries, instead
of originators, due to their larger exposure to aggregate risk. Besides, the impact of these

policies on originators’ risk-taking is ambiguous.

7.1 Extended model set-up

We assume throughout the section that safety demand satisfies g > p, which from Proposi-
tion 13 implies that safe securities are scarce in the baseline economy. We extend the baseline
set-up to include a risk-neutral government with some assets whose payoff at t =1 is X > 0.
The government can use its assets to provide at the initial date guarantees to the issuance of
safe securities by financial firms that must be repaid in expectation. We next describe with

some detail the policies at the disposal of the government and its optimization problem.

Guarantee to intermediaries A guarantee to the intermediaries’ issuance of safe
securities is described by an aggregate shock threshold 6 € [1— ), 1], and transfers T5(6, y| R;)
at t = 1 from the government to each intermediary conditional on the aggregate shock 6,

the intermediary’s size y and the market return R; given by
T(0,y|R;) = min(f — 6,0)R;y. (70)
By construction, the after guarantees safe payoff of an intermediary of size y satisfies

min  (0R;y + T5(0,y|R;)) = 0Ry. (71)

0€[1—\,1/pmax]
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A guarantee with threshold 6 € [1 — A, 1] thus allows the intermediary to pledge a fraction
0 of the return of its assets to issue safe. Notice that § =1 — X and 6 = 1 correspond to the
cases of no guarantees and full guarantees, respectively.

Intermediaries compensate the government for the guarantee out of their profits when the
aggregate shock satisfies § > 6. It is easy to check that the residual claim of intermediaries
conditional on # > @ is sufficiently large to be able to compensate the government for any
guarantee § < 1. Since by construction the presence of a fiscallly neutral guarantee does
not affect the value of the intermediary’ residual claim, we have that the only change to the
intermediary’s problem analyzed in Section 5.2 is the replacement of the maximum safe debt
constraint in (36) with

The guarantee thus amounts to a “reduction” on the aggregate risk parameter to which the

intermediaries are exposed from A to 1 — 6.

Guarantee to the originators’ issuance of safe securities A guarantee to the
originators’ issuance of safe securities consists on a per unit of the project transfer o € [0, A
from the government to the originator when the L return of its project is realized. The
guarantee is compensated with a per unit of the project tax ¢’ > 0 the originator pays to
the government when the H return of the project is realized. For a given risk choice p, the

fiscal neutrality of the guarantee can be written as:

po’ = (1-plo. (73)

Following similar steps as in Section 5.1 and using (73), we can derive the following optimal
risk-choice condition for given o and d; :

A—d - % = (p). (74)

Notice that for a given d; an increase in the guarantee o increases risk-taking (reduces p).
Since by construction the presence of a fiscallly neutral guarantee does not affect the value
of the originator’s residual claim, we have that the only change to the originator’s problem

analyzed in Section 5.1 is the replacement of the optimal risk-choice condition in (26) with

(74).
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Initial date transfers The government can also conduct lump-sum transfers across
agent types at ¢ = 0 that can be described by the (positive or negative) amount of funds

T € [—(1 — p), u] transferred from savers to experts.

Pareto optimal policies A feasible government policy consists of a tuple (6,0, 7) of
guarantees and lump-sum transfer, such that the competitive equilibrium of the economy

they induce satisfies the following government’s resource constraint:
Ef(0—1+ ) Ry + E5[1— (1 —A\p*loz* < X. (75)

The LHS of this inequality account for the overall disbursements by the government from the
guarantees to intermediaries and originators, respectively, conditional on the worst aggregate
shock, 8 =1 — A. The RHS are simply the government safe payoffs. Since the government
disbursements are decreasing in the realization of the aggregate shock 6, the government
satisfies guarantees for any 6 if and only if (75) holds.

Finally, a feasible policy is Pareto optimal if it induces an equilibrium outcome that: i)
weakly Pareto improves the outcome of the no intervention policy; and #) is not Pareto

improved by the equilibrium induced by any other feasible policy.

7.2 Pareto optimal policies

In absence of a government intervention, the economy exhibits scarcity of safe securities or,
equivalently, of experts’ funds (recall that p > ). This scarcity reduces aggregate surplus
relative to first-best. A government that provides guarantees to financial firms provides
addititional loss absorption capacity in the economy, mitigating the scarcity of experts’
funds and, because of this, the scarcity of safe securities.

The capability of the two types of guarantees to enhance welfare differs, as the next

lemma formally states:

Lemma 16 The restriction to policies that do not include guarantees to originators (¢ =0)
does not affect the set of allocations achieved by Pareto optimal policies. Besides, if X is

small using guarantees to originators is never part of a Pareto optimal policy.

The intuition for the lemma stems from the different exposure of the two types of financial

firms to aggregate risk. As a result of diversification, all the risk in the intermediaries’ assets
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is aggregate risk, which implies that in the worst aggregate shock the government has to
satisfy the guarantee to all the intermediaries. In contrast, originators are exposed both to
aggregate and idiosyncratic risk, so that in the worst aggregate shock the government satisfies
the guarantee to some originators and gets repaid by others. As a result, the net injection
of funds by the government into the financial sector following the worst aggregate shock is
maximized when only guarantees to intermediaries are issued. This maximizes the capability
to issue safe securities in the economy and makes this type of guarantees preferrable.

Using Lemma 16, we restrict from now on to policies that only include guarantees to in-

termediaries. The next formal result provides some properties of the Pareto optimal policies.

Proposition 17 Pareto optimal policies Pareto improve the baseline economy but never

induce first-best allocations. Besides:

o [f the baseline economy exhibits full investment (u < fi), Pareto optimal policies reduce

risk-taking at origination.

o [fthe baseline economy does not exhibit full investment (u > Ti), Pareto optimal policies

increase investment and, for X small, increase risk-taking.

The proposition states that Pareto optimal policies Pareto improve welfare in the econ-
omy. The reason is that guarantees to intermediaries are equivalent to a reduction in the
maximum exposure to aggregate risk of intermediaries. This can be interpreted as a techno-
logical improvement that strictly expands the Pareto frontier of allocations in the economy.
Using the constrained Second Welfare Theorem included in Proposition 15 we have that,
after properly setting lump-sum transfers across investors at the initial date, guarantees to
intermediaries Pareto improve the economy.

Proposition 17 also states that optimal policies never induce first-best allocations. This
is because intermediaries’ guarantees are a subsitute for the need of expert’s funds in the
pooling and tranching activities that create safe assets through securitization. Yet, the
expansion of safe securities supply beyond the safe return A; of the originators’ project
necessarilly involves a reduction of originators’ exposure to the risk of their projects, which
leads to a reduction on monitoring incentives. Since this cannot be avoided, the best that
can do a government that has unlimited safe resources is to induce experts’ endowment to

be fully invested in originators.
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Finally, Proposition 17 provides some results on the risk-taking effects of the optimal
policies. When the baseline economy exhibits full investment (1 < @), Pareto optimal
policies must necessarilly reduce originators’ risk-taking. This is because Pareto optimal
policies increase aggregate surplus and investment being at its maximum level, the only way
a policy can achieve so is by reducing risk-taking at origination. When the baseline economy
does not exhibit full investment (2 > &) and the government resources are small, guarantees
on intermediaries with no lump-sum transfer increase investment but are not able to increase
the safe return above one. This implies that the equilibrium return on equity increases, and
also does risk-taking at origination.!* Pareto optimal policies in this case must thus include a

weakly positive lump-sum transfer from experts to savers, which further increase risk-taking.

8 Conclusion

We present an equilibrium model of the capital structure and risk-taking in the originate-to-
distribute intermediation chain in presence of absolute demand for safety by some investors
and limited endowment by equity investors. Loan originators can finance the risky part of
their assets through equity or by obtaining funding from intermediaries. The latter implies
the off-balance sheet transfer of risk and worsens originators’ risk-taking incentives. Inter-
mediaries can pool the acquired idiosyncratic risks to issue safe securities and expand their
balance sheets. Yet, the presence of aggregate risk implies that intermediaries rely on equity
to do securitization. Equity investment in the intermediation chain serves two different pur-
poses. At origination, it provides experts skin-in-the game that increases their incentives to
monitor the loans. At intermediation, equity is a cushion for aggregate risk losses.
Following an increase in the demand for safety, the model predicts a securitization boom.
The demand for safe assets leads to the reallocation equity from originators to intermediaries
and implies an increase in leverage along the intermediation chain, the relative size of the
intermediary sector and risk-taking at origination. We thus provide a single framework that
captures the main features emphasized by the saving glut narrative of the run-up to the

Crisis.

1 Qriginators’ risk-taking increases because the intermediary funding discount, which determines it, in-
creases in equilibrium. The latter is the result of two effects that can be observed in the intermediary funding
discount pass through equation in (40): first, as standard the increase in R};/RY% increases x*; second, the
guarantee on the intermediary is equivalent to a reduction in A, which also increases x*.
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We show that the frictionless capability to allocate equity between originators and inter-
mediaries and the existence of competitive markets for safe and risky securities ensure the
validity of constrained versions of the welfare theorems. The competitive equilibrium of the
economy is constrained Pareto efficient and any allocation in the constrained Pareto frontier
can be achieved as the competitive equilibrium of the economy following some redistribution
of wealth across investors’ types at the initial date.

We analyze the welfare implications of the emergence of securitization by comparing the
originate-to-distribute economy relative to a traditional originate-to-hold benchmark. Secu-
ritization leads to the following general welfare trade-off. On the one hand, the distribution
of risks out of originators leads to more risk-taking and reduces aggregate surplus. On the
other hand, the expansion of safe securities supply increases aggregate lending when in the
traditional economy all endowment cannot be channeled to finance loans, which increases
aggregate surplus. We find that the aggregate lending effect on total surplus dominates if
and only if the demand for safety is sufficiently large. Instead, if the demand for safety is
not large enough, excessive risk-taking leads to aggregate losses and implies redistributive
effects. Safety investors always benefit from the increased supply of safe assets. In contrast,
the possibility to engage in securitization increases competition in the supply of safe securi-
ties and ends up depriving equity investors of some of the scarcity rents they enjoyed in the
traditional financial sector.

We also show that when a government has safe resources, fiscally neutral public guar-
antees to the issuance of securitized assets can reduce the scarcity of safe securities in the
economy, and lead to Pareto improvements in welfare if properly combined with lump-sum
transfers across investors’ types. Besides, these policies are preferrable to the introduction
of guarantees to originators because of the higher exposure of intermediaries’ assets to ag-
gregate risk. Despite Pareto improving welfare in the economy, the effect of these policies
on risk-taking at origination is ambiguous. These results shed new light on the equilibrium
effects of public guarantees to the financial sector, the need to combine them with other

redistributive policies and their interplay with risk-taking at origination.
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A Appendix

This appendix contains the proofs of the formal results included in the body of the paper.

Proof of Lemma 1 Recall that R4(p) > 1 from Assumption 2. Suppose that R < 1.
The demand for safe securities would be zero. Since R4(p) > RY%, we have from (18) that
originators would borrow as much as possible and R%,O > R4(p). Hence, all experts would
find optimal to set-up originators and invest in them, so that the supply of safe securities
would be strictly positive. The market for safe securities would not clear.

Suppose that R% > Ra(p). Since R4(p) > 1 savers would invest their entire endowment
in safe securities and the demand for these assets would be strictly positive. From (18)
originators would not find optimal to issue safe securities, so that their supply would be
zero. The market for safe securities would not clear.ll

Proof of Proposition 2 We proceed in a sequence of steps. Recall that u = Ap/RA(p).
a) R% € (1, RA(D)) is the safe rate of an equilibrium if and only if RY% = %, and in that
case N’ = 1.

Suppose R% € (1, R4(p)). If RY is the safe rate in an equilibrium then the arguments in

the main text preceding the proposition show that RY satisfies (??), that is, RS = %, and
that N® = 1.
If Rb = %, then those arguments can be reverted and RY is the safe rate of an equilibrium

in which N = 1.

b) If pe (H7 AL] then the equilibrium is unique and satisfies the properties in statement
it) in the Proposition.

Suppose first that 4 € (u, Ar). Define RY as R% = ’%. By the definition of p, we have
that R% € (1, R4(p)) and a) shows the existence of an equilibrium.

Suppose there exists another equilibrium and denote RY its safe rate. Using Lemma 1,
it must be the case that RY =1 or RY = Ra(D).

If RY = 1 then reproducing the arguments in the main text preceding the proposition we

Ar(1—p

have that the supply of safe assets amounts to == " ), which satisfies

Ap(1—p)
14, M

This implies that the market for safe assets does not clear because their demand is upper
bounded by pu.
If RY = R4(P), then we have from (18) that R}, , = Ra(p). Experts would be indifferent

between investing in originators and in safe securities. This implies that the supply of safe
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p(1—p)
I=p

assets is upper bounded by , which satisfies

p(l—p)

< U.
1—& K

This implies that the market for safe assets does not clear because their demand is lower
bounded by pu.

Suppose that u = Ajp. It suffices to reproduce arguments done above to show that the
equilibrium is unique and satisfies R% = 1 and N° = 1.

c) If p> Ay then the equilibrium is unique and satisfies the properties in statement iii)
i the Proposition.

It suffices to reproduce arguments done in the proof of b).

d) If pu < p then there exist Modigliani-Miller equilibria satisfying the properties in
statement i) in the Proposition and all the equilibria are of this type.

It suffices to reproduce arguments done in the proof of b).l

Proof of Lemma 3 In the proof we will make use of some expressions and results that
are presented in the main text of the paper after Lemma 3. Each time we do so we include
a footnote in which we explain why the arguments are not subject to circularity problems.
The superscript * will throughout the proof denote partial or general equilibrium variables.

We have to prove three results

i) If an equilibrium exists, then 1 < R% < R4 (D)

The inequality RS > 1 is proven as in Lemma 1.

Suppose that Rf > Ra(p) and an equilibrium exists. Since Ra(p) > 1 savers would
invest their entire endowment in safe securities. Since experts have the option to invest in
safe securities, then R} > Rg, because otherwise there would be no investment at all in
the economy to back the repayment of safe securities. Suppose that aggregate investment
by originators is N* and their risk choice is p*. At t = 1 all the payoffs in the economy
are distributed to the measure N* of savers and experts that have provided funding either
directly or indirectly (through intermediaries) to originators. Since Ry > RY, necessarilly
have that Ra(p*) > R% which implies Ra(p*) > Ra(p), which contradicts (1).

ii) For given Rg < Ra(p), if a partial equilibrium exists then Rg < R} < R},

Suppose Rg < R4(p) and a partial equilibrium exists. Suppose that R} > R},. From the
expression for Rp r in (35),' we have that an expert that sets up an intermediary obtains a

return on equity Rp  satisfying Rg; > Rj, so that in equilibrium R}, > Rg; > Rj.

12Equation (35) is presented in Section 5.2 but is derived directly from the objects and conditions in the
maximization problem (12) - (15) presented in Section 3.
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Suppose that Rs > R;. From (35), we have that an expert that sets up an intermediary
can obtain a return on equity Rpg ; satisfying Rp; = R}. Besides, an expert that sets-up an
originator obtains a return Rg o satisfying Rg o > Ra(p) > Rs > Rj. All experts would thus
find optimal to set-up originators, and the demand for risky securities (whose potential only
buyers are intermediaries) would be zero. Market clearing in the market for risky securities
then implies that originators do not issue risky securities. Yet, since R} < Rg < Ra(p), from
(18) we have that originators would find optimal to issue safe securities in the market for
risky securities.

iti) For given Rg < Ra(Dp), if a partial equilibrium exists then Rg < R} < Rj;, and for
Rg = R4(D), if a partial equilibrium exists and Rg = R} = R},

Suppose that Rg < Ra(p) and a partial equilibrium exists. Since Rs < Ra(p), the
arguments in the main text preceding Proposition 2 imply that Rg < R}, because an origi-
nator has the possibility not to issue risky securities. Suppose that R} = Rj,, which implies
that Rg < Rj. Then using expression (39),"® we would have that Rg = Rp; = R} = R}.
Hence, we must have R} < Rj,. Suppose that Rg = Rj. From (35), we would have that
Rs = Rp = Ry. Hence, we must have Rg < RJ.

Finally, suppose that Rg = R(p). The same argument as at the end of i) and i) implies
that Rg = R} = R;,.1

Proof of Lemma 4 Suppose Rg € [1, R4(p)) and R; > Rg. Let (x, Dg,xs, Dr,x1,p) be a
balance sheet tuple solving the originator’s maximization problem and let Rg o denote the
return on equity under this tuple. We proceed in three steps.

i) If Di g =0 then Dy =0

Suppose that Dy g = 0 and Dy > 0. From (24) and Assumption 1 we have that p > p,
so that Ra(p) < Ra(p). Suppose the originator issues securities with notional promises
Ds = Ds+ Drr, Di = 0,D g = 0. Let 2, 2%, 27, p’ be the rest of the elements of the
originator’s balance sheet tuple, which are determined by the conditions (4), (7), (8) and (9)
given (Dg, D 1, D ;). Let Ry o denote the return on equity under this alternative balance
sheet tuple. It is immediate to check using that R; > Rg that

Ty > wg, 2y < xr,x’ >z and p =P

Notice that since z’ > x and Ay > Ay, the fact that (x, Dg, D) satisfies (5) and (6) implies
that (2/, Dg, D) also satisfies those constraints. Finally, using that = > z¢ + x;, Ra(p) <

13Equation (39) is presented in Section 5.2. It can be checked that it only relies on the definitions in Section
3 and Lemma 4, which is presented in Section 5.1 and is stated in terms of exogenous returns Rg < Ry, and
thus makes no use of the equilibrium results in Lemma 3.
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Ra(p') and R; > Rg we have from (23) that Ry 5 > Rp o, which contradicts the optimality
of (z,Dg,xs, Dy, x1,Dp).

ii) Dy =0

Suppose Dy > 0. Then i) implies that D; g > 0. Choose ¢ > 0 such that ¢ <
min(Dy , Dy g). Suppose the originator issues securities with notional promises D = Dg +
&,D;; = D1 —¢e Diy=Dry—c. Let o', 2%, 27, p" denote the rest of the elements of the
originator’s balance sheet tuple, which are determined as above. It is immediate to check
using that R; > Rg that

ry > wg,xy < xp,x’ >x and p' = p.

And this leads to a contradiction as in the previous steps.
i) Dg = Apx
Suppose Ds < Apx. Suppose the originator issues securities with notional promises
s =Apz, Di = 0,D7 y = max (D g — (Ds — Ds),0) .Let 2/, 2, 7, p’ denote the rest of
the elements of the originator’s balance sheet tuple, which are determined as above. It is
immediate to check using that R; > Rg that

ry > wg, 2y <z’ >xandp>p > p.

And this leads to a contradiction as in the previous steps.Hl

Proof of Lemma 5 The lemma is a direct implication of the optimality condition (26)

and Assumption 1.1l

Proof of Lemma 6 We first present the following results which are an immediate conse-
quence of (17), Lemma 5 and (26), and will be used without explicit reference throughout

the proof of this lemma and the next proposition:

d(@(dr) _ 1

— T T g 76

dd; " (p(dr)) i

% < 0 with equality iff d; = 0. (77)
I

Consider an exogenous Rg < R4(p) and R; > Rg. Let R; > R, be the constants defined in
the Lemma. By definition we have that R; = Rg 0(0). The originator’s problem is described

by (29). Denote with dj any of its solutions in case they exist. After some algebra, we have
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from (28) that:

dRg.o(dr) (Reo(dr) — Ri) (%Id(pgdj)d”> + Halpler)

= — , 78

dd; 1 — Ar/Rs — p(dr)dr/R; (78)

dRpo(dr) _ (Bi-R)# (79
dd; |4 g 1—A/Rs

We proceed in a sequence of steps.
i) If Ry > Ry then d} = 0 is the unique solution to (29)

If R; > Ry, then consider the function G(a) = %. We have:

Ra(p) — A1) /Rr — (1 — AL/Rs)

(1—AL/Rs —a/R;)?

Using the definition of R; and R; > R;, we have from the expression above that G’(a) < 0.
The following sequence of inequalities follows immediately for d; > 0:

Bald) = A DDA _ ¢ 001)4,) < G(0) = Rio(0).

Reol(dr) < = N
zo0(dr) 1—Ap/Rs —pl(d;)d;/R;

which proves the claim.

ii) If R < R; then a solution to (29) does not exist, because Rgo(d;) can grow un-
boundedly

We have from Assumption 1 and (26)that for any d; € [0, 4] :

Ra(p(dr)) — A — pldr)dr = pldr)c (p(dr)) — ¢(p(dr)) > 0. (80)

By definition of R; we have that 1 = A /Rgs + maxy, (p(d;)d;) /R;. As a result, if Ry < R,
for d; sufficiently close to arg maxg, (p(d;)d;) the originator could lever up unboundedly and
from (80) its equity return would also do so.

iti) If Ry € (R;, Ry) then any dj satisfies (30)

If Ry € (R;, R;) then Rpo(d;) is bounded in the compact interval [0, A] and some dj

exists. From (79) we have that dREd%Z(dI) > (. Besides, since p(A) = 0, we have that
d;=0
Rpo(A) =0 < Rgo(0). Hence any dj must be interior and satisfy M“fT?fd’) = 0, which

dy=ds
from (78) is equivalent to (30).

iv) For given x > 1, the following equation in d; has a unique solution in the interval
[0, A]:
d(p(d;)d dR4(p(d
(x—1) (p(dr)dr) | dRa(p(dr))
dd; dd;

—0. (81)
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Using (17), (26), (81) can be rewritten after some straightforward algebra as

g — X1

pldr)c"(p(dr)), (82)

so that it is sufficient to prove that this equation has a unique solution. From Assumption

1, we have that
d(p(dr)c”(p(dr))
< —1.
dd; - (83)
If x > 1, from (83) we have that the RHS in (82) is decreasing in d;. Besides from

Assumption 1 and Lemma 5 it is strictly positive for d; = 0 and is zero for d;y = A. Hence

it has a unique intersection with the line d; in the interval (0,A), and (82) has a unique
solution. If x = 1, we trivially have that d; = 0 is the unique solution of (82).

v) If Ry € (R, Ry) then dj is unique

Suppose R; € (EI,EI) and there exist two solutions. From i), they must satisfy

(30). Let Ry, the originator’s equity return they lead to. Define x = R} ,/R;. Since

dRg.o(dr)
dd;

> 0 we have R} , > R; and x > 1. By definition of equation (81) and Y, any
dr=0 ’
solution to (30) is also a solution to (81), and conversely. From iv) the latter equation has

a unique solution, which contradicts that the former has at least two.l

Proof of Proposition 7 Recall partial result 7v) in the proof of Lemma 6. For given
X > 1, denote c/l}(x) the unique solution to (81), or equivalently to (82). We proceed in two
steps:

i) The function @(X) satisfies the properties in (33)

We have that @ is increasing in x for xy > 1. From (83) we immediately have that

d%}((x-) > 0, and hence from Lemma 5 that @

some immediate algebra that

< 0. Besides, from (82) we have after

d(7(di00) i) 7 (d00)) ady 84
dx a X dx <)

Moreover, from (82) and p(d;) = 0 if and only if d; = A, we have that ﬁ(c@(x)) > 0 for all

X > 1. We hence have from (84) and % > 0 that w > 0.
X X

Finally, (82) implies that a/l}(l) = 0 and a continuity argument leads to lim,_,; C/Z\](X) =0.

ii) The function d;(y) corresponds to that defined in the proposition

For given Rg < R4(P), suppose an equilibrium exists and let d, p*, x* denote the associ-
ated equilibrium variables. From (31) we have that

= 0.
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Comparing with (81), we conclude that dj = c@(x*) and hence from Lemma 5 that p* =
p(dix)) m

Proof of Proposition 8 The proposition has been proven in the main text.ll

Proof of Proposition 9 We first present the following partial derivatives of the function
R3(Rs, x*) defined in (41):

OR%(Rs, X*) ORy(Rs, x*)  Dldr(x*)dr(x*)
DRy T = T A, R

> 0, (85)

where for the partial derivative with respect to x* we have used the optimality condition in

(31) and that 242 = A — ¢/(p).

Let Rg < Ra(p). Any equilibrium intermediary funding discount x* satisfies xy* > 1 and
(42), and conversely. We denote with G(x*, Rg) the function of x* and Rg in the RHS of
(42). Notice that we do not make explicit the dependence of G(x*) on Rg for the sake of

notacional simplicity. Using (85) and (??), we have that

OG(x*,Rs) (1= Np(d;(x"))di(x")

= . 86
8)(* RS - AL ( )
We proceed in a sequence of steps:
i) For any Rg, any solution x* > 1 to (42) satisfies % < 1.
Suppose that there exists a solution x* > 1 to (42) with % > 1. Let R} and

R7 denote the equilibrium returns in the economy with equilibrium intermediary funding

discount x*. From (86) we have

D Ndi(x) 1
Rg — Ap — 1=\

(87)

Recall from Lemma 6 that if an equilibrium exists we must have R} > R;, otherwise R},

would be infinity and x* as well. From the definition of R; and (87), we have that

_ maxg, pldr)dr  pldi(x"))di(x")  Rs
" 1-Ap/Rs = 1—Ap/Rs ~1-X\

The equilibrium condition (40) and the inequality above imply that

1 1 1-x_ 1
(1 =\ —
UV TR R 2R

which contradicts that R} < ;.
it) Equation (42) has at most one solution x* > 1
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Suppose that there exist two solutions xj < x35. Notice that the derivative with respect to
x* of the LHS of (42) is equal to one. From Proposition 7 and (86) we have that 82%(5—;;1%5) >
0. And then the existence of two solutions x < x5, implies that
8G(§;1;,*RS) cl< 8G(;<>§C,*RS)'
The second inequality contradicts i).
Before stating the next partial results, we denote I' = { Rs < Ra(p) st (42) has a solution x* > 1}.
From i) we can define for any Rg € I" the unique solution to (42) as x*(Rg). We also intro-

duce the function F*(Rg) = % .
X x*=x*(Rs)
iii) T' is non empty
We have from (86) and Proposition 7 that %}?}’RS) = 0. In addition, from (41) we
have

lim RL(Rs,x" =1)= Ru(D),
R Ra(p) E( S, X ) A(P)

so that as Rg — Ra(p), we have that G(1, Rg) tends to 1. Then equation (42) necessarilly
has a solution for Rg sufficiently close to R(p).

iv) [f RSJ, RSQ < RA(]_?) with RS,l < RSQ and RS,l € F, then ngg el

This simply results from the fact that G(x*, Rg) is decreasing in Rg and that for all
Rs < R4(p) we have G(x* =1, Rg) > 1.

v) There ezists Rg < Ra(p) such that T' = (Rg, Ra(P))

Let Rg = inf (I"). It suffices to prove that Ry ¢ I'. Suppose that Rg € I'. Then i)
implies that F*(Rg) < 1. By definition this implies that for small ¢ > 0, we have that
X* € (x*(Rg), x*(Rg) + €) implies x* > G(x*, Rg). And thus for small 6 > 0, we have that
R € (Rg — 0, Rg) implies that x* > G(x*, Ry). Since we have that 1 < G(x* = 1, Ry), we
conclude that Ry € I'. But we have that Ry < Rg = inf (I') < RL.

vi) X*(Rs) is strictly decreasing in Rg, with limp_,g, 5 X (Rs) =1

The monotonicity of y*(Rg) can be obtained by derivating implicitly equation (42) and
8G(XT7RS)

using i), and PEs

and 7).

vit) Ry(Rg) ts strictly decreasing in Rg, with limg,_,g,F) Rp(Rs) = Ra(D)

By definition we have Rj,(Rs) = Rj;(Rs, x*(Rs)). The monotonicity of R} (Rg) is imme-
diately obtained from (85) and vi).l

< 0. The other statement results from limp, ,z,3 G(x* = 1, Rg) =1

Proof of Proposition 10 The results on dj(Rgs), p*(Rs) and p*(Rs)d;(Rs) are an imme-
diate consequence of Proposition 7 and Proposition 9.

We have from (38) that
X" (Rs)

N

Y (Rs) =
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and the results on y*(Rg) are an immediate consequence of Proposition 9.
From Lemma 4, we have that z§(Rg) = Arx/Rg, and plugging this expression into (4)
we have that

1
r'(Rs) = = 1+ wi(Rs)
Using (44), the expression above can be rewritten as:
1 E;(Rs)
x* R —_ 1 4 I * R ’

and the results on z*(Rg) follow from those for y*(Rg) and Proposition 11. (The arguments
are not subject to circularity problems because neither (44) nor Proposition 11 rely on

Proposition 10 despite being posterior to this result in the main text).l

Proof of Proposition 11 From (8), (10) and (25) we have that:
Rj(Rs)x1(Rs) = p"(Rs)dj(Rs)x"(Rs). (83)

Using the equation above, equation (46) is immediately obtained from from (44), (45).
Proposition 9 implies that for Rg < Ra(p) we have R}, (Rs) > Ra(p), and thus Ej5(Rs), Ef(Rs)
satisfy (49). Using that equation, the properties of Ef(Rgs) and Ej(Rg) then result imme-
diately from Proposition 9.1

Proof of Proposition 12 The expression in (52) is obtained from (48) - (51) and the

remaining results are an immediate consequence of Proposition 9.1

Proof of Proposition 13 We first prove existence and then uniqueness of equilibrium.
Each of the two claims is proven in a sequence of steps.

Recall that the results in Section 5.3 imply that for a given exogenous Rg € (Rg, Ra(P))
the partial equilibrium of the economy exists, is unique and described by the formal results
in that section.

Ezistence of general equilibrium

a) If Rs € (Rg, Ra(p)) and Rg > 1 (Rg = 1), then N*(Rs) =1 (N*(Rs) < 1) if and
only if Rg is the safe rate in some general equilibrium

Suppose a given safe rate Rg satisfying Rs € (Rg, R4(p)) and Rg > 1. We know that a
unique partial equilibrium of the economy exists for such Rg. From Proposition 9, it satisfies
R}, > Rgs > 1 which implies that savers find strictly optimal to invest in safe securities and
experts in financial firms’ equity. In order to prove the existence of a general equilibrium

for the given Rg, it suffices to prove that the market for safe securities clears. Taking into
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account that the existence of a partial equilibrium implies the clearing of the market for
equity and risky securities, and that the two type of investors fully invest their endowment
in financial firms, the clearing of the market for safe securities is equivalent to the entire
endowment of the economy being invested (directly or indirectly) into originators’ projects,
that is, N*(Rg) = 1. The result then follows.

The statement for Rg = 1 is proven analogously after noticing that savers are indifferent
between investing in safe securities or consuming.

b) If u € (pu, 7] there exists an equilibrium satisfying Rs < Ra(p) < Rp,p* < D and
N* = 1. Moreover, the equilibrium is unique within the class of equilibria with R% < Ra(D).

Suppose that p € (p, 7). From (52), we have that

lim N (Rg)<1e u>pu. 89
ro iy IV (Bs) p=l (89)

Using Proposition 12 and the definition of y, we conclude that there exists a solution R <
R4(p) such that N*(R%) = 1iff u > p, and in such a case the solution is unique. In addition,
the solution R% satisfies Ry > 1 iff Rg < 1 and N*(1) > 1, which from the definition of f is
equivalent to p < 7i. The result is then a consequence of a), Proposition 9 and Proposition
10.

¢) If pu > [ there exists an equilibrium satisfying 1 = Ry < Ra(p) < Ry, p* < D and
N* = t—g € (N°, 1).Moreover, the equilibrium is unique within the class of equilibria with
Rg < RA(ﬁ)

Suppose that > i, which from the definition of 7 implies that R¢ < 1. From (52), we
have also that N*(1) = % < 1. Then a) implies that RY = 1 is the safe rate of a general
equilibrium. The results for the associated equilibrium variables, except from N* > N° are
then a consequence of Proposition 9 and Proposition 10. The inequality N* > N? results
from Proposition 2. Finally, for any Rs € (1, Ra(p)) we have from Proposition 12 that
N*(Rg) < 1 and a) implies that Rg is not the safe rate in some general equilibrium.

d) If p < p there exists M-M equilibria with Ry = R, = Ra(p),p* =P and N* =1

Suppose that p < p. The equilibria of the economy with no intermediaries are in the
M-M indifference region and satisfy R = R} = Ra(p). Consider one such equilibrium
and suppose the return of the risky securities is Rf = Ra(p). It is easy to directly prove
from the originator’s problem (3) - (9) that for the pair of returns R = R} = Ra(p)
it is weakly optimal for the originator to choose D; . = 0. If originators do not issue risky
securities, then market clearing implies that the supply of risky securities is zero which means
that intermediaries do not enter. This proves that the equilibrium of the no intermediary
benchmark economy can be sustained when experts can set up intermediaries and they expect
a return for risky securities R = R(p) in that market.

e) An equilibrium exists
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Immediate from b), ¢) and d).

Uniqueness of equilibrium

f) If p> p the equilibrium is unique

Suppose that p > p. We have from b) and ¢) that the economy has a unique equilibrium
with a safe rate R < Ra(p). Suppose that Ry = Ra(p) is the safe rate in some general
equilibrium. Then Lemma 3 implies that R = R} = R}, = Ra(p) and the arguments made
in the proof of that lemma imply that originator’s risk choice is p* = p. Besides, aggregate
investment must be N* = 1. Let Dg, D7, be the equilibrium safe and risky promises made
by originators. From (24) we have that p* = p implies that D7z = D7 ;, and thus risky
securities are in fact safe. This means that intermediaries, in case they enter in the economy,
they do not expand the supply of safe securities by diversifying idiosyncratic risks. Formally,

the supply of safe securities in this economy is necessarilly upper bounded by

ANT A
Ry Rap) Y

Besides, since R§ > 1, savers find strictly optimal to invest in safe securities and the demand
for safe securities is at least p. But then y > p implies that this market does not clear. We
conclude that R = Ra(p) cannot be the safe rate in some general equilibrium.

g9) If u < p all the equilibria are M-M type with Ry = Ry = Ra(p),p* =p and N* =

Suppose there exists an equilibrium with Rf < R4(p). Then a) implies that that N*(R%) <
1. From Proposition 12, we have that limg,,r,E N*(Rs) < 1 and (89) states that u > p.
We conclude that any equilibrium must have R = R4(p). Reproducing arguments made in
f) we get the result.

h) The equilibrium is unique up to M-M indifference if and only if p < p

Immediate from f) and ¢). B

Proof of Proposition 14 We start with a preliminary observation. If the equilibrium
returns in either of the economies are denoted with R/, R, then aggregate welfare in that

economy can be written as

W' = (1 - p) R + pl. (90)

Notice the expression holds also if Ry =1 or if Ry, = RY.

We prove sequentially each of the statements in the proof.

For any given p we refer in this proof to equilibrium variables in the no intermediaries
economy with b superscript and to equilibrium variables in the baseline economy with a *
superscript. Moreover we will make explicit the dependence of these variables on u

Statement 1)
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It follows immediately from Proposition 2, Proposition 13, and the expressions for R% (1)
in (22) in the region p € (u, A] and for Rg(u) in (54) in the region p € (u, ).

Statement i)

Let us consider three regions

First, u > . Notice that this requires that i < 1. From Proposition 2 and Proposition
13, we have that R%(u) = R%(u) = 1. Besides, since x*(u) > 1 we have from Proposition 7
that in the baseline economy the originator finds strictly optimal to issues a positive amount
of risky securities, that is dj(u) > 0. Notice that since R5(u) = R%(u) = 1 and the originator
finds strictly suboptimal so set d; = 0 in which case its return on equity would be equal to
that in the no intermediaries economy, R% (1), we must have that Ry (u) < Ri(u).

Second, p € (p,Ar]. From Proposition 2 and Proposition 13, we have that N*(u) =
N®(u) = 1 and p*(u) < p°(p) = p. Since all the consumption in the two economies is at
the final date, we have from (90) in the two economies is invested (directly or indirectly) in

originator’s project, and their payoffs are consumed by savers and experts we have that

(1= p)RE(p) + nRs(p) = W*(p) = Ra(p”(p) <
< Ra(p) = W*(n) = (1 = p)Rip(p) + pRg ().

Using from 4) that R%(u) > R%(n) we conclude from the inequality above that Ry (u) <
Ry ().

Third, p € (Ag, ji]. From Proposition 2 and Proposition 13 we have that RS, (u) = 1 is
constant in all this region while R}, (1) is strictly increasing.

The statement in 4i) then results immediately from our results in the three regions.

Statement 1ii)

Using (90), it follows from the two previous statements.ll

Proof of Proposition 15 Recall the variables Ry € (AL, R4(p)) defined in Proposition
9, and p, i, defined in Proposition 13. We rely extensively in this proof without explicit
reference to the results in Proposition 13 and to the discussion in the main text preceding
Proposition 15, in particular the equivalence between the FOC in (69) and that in (31) after
plugging in the equilibrium equation (40).

We first describe the set of Pareto efficient allocations. For SP weights wg,wp with
wg > 0, we define w = wg/wp and adopt the convention that w = oo when wp = 0.
We have from (66) that if wgp > 0 then the associated optimal allocations depend only
on w. Besides, we have from the main text that optimal allocations are described by a
tuple (N,d; u,Csp,Csq). For each value of w, the optimal allocations are denoted with a
superscript S P, can be obtained from (66), and are presented next (Details of the derivations

are ommitted):

57



I- For w < 1: N%° = 1,47} = 0,050 = 0,C5% =

II- For w = 1: N9 = 1,d7%, = 0,050 = 0,037 is any value satisfyng (68)

For the rest of the allocation Pareto frontier, we distinguish two cases:

Case Rg > (e n=1):

III- For w > 1 : N°% = 1,d7% € (0,A) is the unique solution to (69),Cgf = 0,05}
satisfies (68) with equality.

Case Ry < 1(< 11 < 1) : Let x*(Rs = 1) denote the intermediary funding discount in
the equilibrium of the economy with an exogenous Rg = 1. Define W = (1 — A\)x*(Rg = 1).

IILa- Forw € (1,w) : N = 1,d7; € (0, A) is the unique solution to (69), C§f = 0, C§¥
satisfies (68) with equality

IILb- For w = @ : N°F is any value in the interval [0,1],d?’; € (0,A) is the unique

solution to (69), C’gg =1 — NP C§7 satisfies (68) with equality
III.c- For w > w : N° = 0,d?%; is irrelevant since there is no investment,C3f =
1,088 = 0

We now proceed to the proof of the two constrained Welfare Theorems in the proposition.
For the sake of brevity we restrict to the slightly more involved case of Rg < 1 & 1 < 1.

First Welfare Theorem:

For given 1, we need to prove that the (general) equilibrium of the economy is a Pareto
efficient allocation. We distinguish three cases:

i) p < - The equilibrium is of the M-M type and thus belongs to the efficient allocation
region I if p =0 and IT if x> 0.

i) € (i, i) : Let w = (1 — A)x* where x* denotes the general equilibrium value of this
variable for the given . We have by construction that w < @ and the equilibrium coincides
with the efficient allocation in region IlIl.a if w < @ and the unique efficient allocation in
the region IILb with N =1 if w = w.

iii) g > T : The equilibrium coincides with the unique efficient allocation in the region
IILb with N5 = {=&

Second Welfare Theorem:

For given Pareto efficient allocation (N7, 2%, C§8, C§Y), we need to prove that there
exists p such that the allocation coincides with that induced by the equilibrium of the
economy for such value of p1.We distinguish three cases:

i) (NSF dply, C58,C8Y) in regions T or II: Define i = C§Y/Ra(p). Then we have by
construction that p < p and the equilibrium of the economy for this value of p induces the
allocation.

i) (N°F 7y, O35, C§h) in regions IILa or IILb with N = 1: Let w <@ be the SP
weight ratio associated with the allocation. Taking into account the properties of the partial

equilibrium function y*(Rg) described in Proposition 9, we have that there exists a unique
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R € [1, A, Ra(p)) such that x*(Rf) = w/(1 — ). Define . = C§¥/RY. Then we have by
construction that p € (u, 7] and the equilibrium of the economy for this value of y induces
the efficient allocation.

ii) (NP dih, C§E, CgY) in regions IILb with N°” < 1 or IILc: Define p to be the

1

unique solution to N9 = 1—=. Then we have by construction that y < 7z and the equilibrium
)

of the economy for this value of i induces the efficient allocation.ll
Proof Lemma 16 TO BE FINISHED. B

Proof Proposition 17 We denote equilibrium variables of the economy with no interven-
tion with a * superscript. We focus from Lemma 16 on feasible policies (6, 7) and denote
with p(6,7), N(0,7), W(0,7) the values of these variables induced by the policy (6, 7). We
denote with Ay the exogenous aggregate risk parameter in the baseline economy and refer to
an economy with generic aggregate risk parameter \ as a A\-economy.

We prove the statements in the proposition in a sequence of steps.

i) The equilibrium of the economy with no intervention is not a first-best allocation

This results from p > p and Proposition 13.

i1) The first-best allocations in the Pareto frontier of a A\-economy are independent from

From the proof of Proposition 15, we have that first-best allocations in the Pareto frontier
of the economy correspond to regions I and II, which are independent from A.

i1) The non first-best part of the Pareto frontier of a Ad-economy with positive investment
is strictly shifted rightwards as A decreases.

From the proof of Proposition 15, an allocation of the non first-best part of the Pareto
frontier of a A-economy can be described by a pair (IV, d y) satisfying the properties in III
or in IIl-a-b-c, which in particular imply that d; g > 0. In either case, the overall welfare

for savers and experts, W, Wy is given by:

Ws(N,drul\) = (AL + (1= Np(drm)dra)N + (1= N), (91)
Wg(N,drul\) = (Ra(p(dr)) — AL — p(dru)drm)N. (92)

Notice in addition from (26) that the function p(d;) does not depend .

Let A\ < Xy and consider an allocation in the non-first best Pareto frontier of the Ao-
economy with positive investment. It is thus described by a pair (N, d; y) with N > 0,d; g,
and induces welfare for savers and experts amounting to Ws(N,d; g|A2), We(N, dr u|Xe2),
respectively. Consider the allocation of the A\;-economy described by the same pair (V, d; g ).

This allocation, which might not be in the Pareto frontier of the A\;-economy, induces welfare
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for the investors amounting to Wg(N,dr u| 1), We(N,dr g|A1). From (91) and (92), and
using Ay < A9, we have that:

WS(N, d[,H|)\1) > WS(N, d]7H|)\2) and WE(N, d[,H|)\1) = VVE(]V7 d[7H|)\2),

which shows that the allocation induced by (V, dr g) in the Ag-economy does not belong to
the Pareto frontier of the A;-economy.

i) Let (6,7) be a Pareto optimal policy, then W (6, 7) > W*.

Let § =1— Xy +¢c withe > 0 sufficiently small to ensure that any policy (91,7’ ) is
feasible, and N =1-70. From Proposition 15, the equilibrium of the economy with no
intervention is in the Pareto frontier of the \p-economy. Using that by construction N < Ao,
claims 7) and #4) imply that the equilibrium of the economy with no intervention does not
belong to the Pareto frontier of the X,—economy. Choose an allocation of such an economy
that Pareto improves the equilibrium with no intervention. Using Proposition 15 for the N-
economy, such allocation is the equilibrium of a X/—economy after sum lump-sum transfers 7’.
By construction, the policy (5,, 7') is feasible, induces the just described allocation and thus
satisfies W(@I, ) > W*. A fortiori, any Pareto optimal policy (f,7) satisfies W (6, 7) > W*.

v) Let (0,7) be a Pareto optimal policy, then § > 1 — g

This can be proved by contradiction using the definition of a Pareto optimal policy,
Proposition 15, and ).

vi) Pareto optimal policies cannot induce first-best allocations

Suppose a Parteto optimal policy (5, 7) induces a first-best allocation. From i) we have
that (6, 7) induces an allocation in the Pareto frontier of the Ag-economy. From here we can
reproduce the arguments in v) to get a contradiction.

vii) For a feasible policy (#,7) we have that:

W(0,7) = W* = (N(@0.7) = N)(Ra(p(0, 7)) = 1) = N*(Ra(p") — Ra(p(0,7)))  (93)
Taking into account that the government breaks-even by construction under the allocation
induced by a feasible policy, the equation above is analogous to (56) and can be derived in
the same manner.
viii) If p < T, then Pareto optimal policies induce less risk-taking
We have from Proposition 13 that N* = 1. Let (A, 7) be a Pareto optimal policy. From
iv) and (93) we must necessarilly have that p(6,7) > p*.

iz) For any A, let x*(Rg, A) denote the variable defined in Proposition 9. We have that

8X*(RS7A)
(Fs2) )

The partial equilibrium variable x*(Rg, A) satisfies (42). Notice that the expression for
Ry (Rs, x*) in (41) and its partial derivatives satisfy (85). The property W < 0 then
immediately results.
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z) If g > @, then Pareto optimal policies increase investment

We have from Proposition 13 that N* < 1 and R% = 1. Let (f,7) be a Pareto optimal
policy and suppose that N(f,7) < N*. From iv) and (93) we must necessarilly have that
p(0,7) >p* ) -

Denote A = 1 —6. From v) we have that A < Ag. We have in addition that the equilibrium
induced by (6,7) is an equilibrium of the A-economy and since N(6,7) < 1 we must have
that its equilibrium safe rate is Rg = 1. We thus have from Proposition 7 that

p(0.7) =5 (di(x'(Rs = 1.3)))

Notice in addition from the proof of Proposition 7 that the function c@(x) does not de-
pend on A and that from (26) that the function p(d;) neither depends on \. Using iz) and
the monotonicity properties of c/l\](x) and p(d;), described in Proposition 7 and Lemma 5,

respectively, we have that A < )\ implies that

p(B.7) =B (A (Bs = 1.X)) <5 (dr(x" (s = 1, X)) ) = p"

which contradicts that p(6,7) > p*.
zi) If > 7 and X sufficiently small, then Pareto optimal policies increase risk-taking
We have from Proposition 13 that N* < 1 and R = 1. For X sufficiently small,
due to continuity arguments we have that a Pareto optimal policy (f,7) cannot induce full
investment, that is N(6,7) < 1 and Rg(f,7) = 1. We can reproduce the arguments in the

proof of claim z) to prove that p(6,7) < p*.1l
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