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Abstract

Government guarantees generate a multiplier effect: one dollar of tax-funded
guarantees expands lending by more than one dollar by cross-subsidizing bad collat-
eral holders. This multiplier is stronger under information-insensitive debt. How-
ever, implicit guarantees create fragility—negative shocks to collateral quality or
productivity trigger government reneging and trust collapse, causing discontinuous
credit contractions. Guarantees also induce moral hazard, reducing firms’ incen-
tives to maintain collateral quality and amplifying fragility. The endogenous trust
dynamics explain why guarantee crises are sudden yet persistent. Transition to
market-based insurance, collateral swaps, and debt swaps offer potential avenues to

mitigate crises, though each entails important trade-offs.
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1 Introduction

Implicit government guarantees on private debt are a powerful and pervasive feature of
modern economies, instrumental in shaping credit markets and driving economic growth.
In the United States, the perceived implicit backing of Fannie Mae and Freddie Mac
fueled a massive expansion of the mortgage market prior to 2008 (see Jeske, Krueger,
and Mitman, 2011). Similarly, China’s rapid credit expansion has been substantially
underpinned by implicit guarantees on the debt of government-affiliated entities (see
Geng and Pan, 2024; Chen, He, and Liu, 2020; Allen et al., 2023). Unlike explicit, legally
binding contracts, these guarantees are informal commitments and the government retains
the option to renege.

This raises several fundamental questions that are broadly relevant across different
economies: How do implicit guarantees facilitate debt financing and economic growth?
Does the government’s option to renege enhance or undermine the efficiency and sustain-
ability of guarantees compared to market-based systems? Finally, under what conditions
can implicit government guarantees drive economic growth, and when might they pose
significant systemic risks?

How government guarantees facilitate debt financing appears straightforward but is
essentially puzzling. Firms need guarantees due to their limited capacity of pledging
cash flows to borrow money, which stems from moral hazard problems. To honor these
guarantees, the government must rely on fiscal revenue derived ultimately from taxation
on firms’ investment. If each additional dollar of tax revenue solely yields a commensurate
increase in borrowing, the net effect should be neutral, and the guarantee policy should
be ineffective.

We develop a model featuring collateralized lending and private information produc-
tion to address this puzzle. Firms cannot credibly pledge project outputs and must
provide risky collateral to borrow. Lenders can costly produce information about col-
lateral quality and withhold lending if they find collateral worthless. Increased borrow-
ing leads to stronger incentives for information production. Thus, inadequate collateral
quality might necessitate firms to curtail loan amounts to suppress private information
production. Government guarantees, funded through taxation, protect collateral holders
against potential collateral losses. Given the non-pledgeable nature of project outputs,
the government must tax the firms’ investment.

We show that government guarantees yield a multiplier effect, whereby levying one

unit of tax to provide guarantees can amplify loan volumes by more than one unit, lead-



ing to an improvement in equilibrium investment and social welfare. The policy operates
by creating an ex-post transfer from lenders holding good collateral to those holding
bad collateral, and it achieves greater impact under information-insensitive rather than
information-sensitive debt contracts. Under information-sensitive contracts, lenders dis-
tinguish between collateral types—guarantees benefit only bad collateral holders while
leaving good collateral holders unaffected. Under information-insensitive contracts, how-
ever, firms choose loan volumes just sufficient to prevent information production. Guar-
antees relax borrowing constraints for all firms, leading to a more pronounced and
widespread increase in investment.

The optimal guarantee policy—with guarantees that surpass a certain threshold—
achieves first-best investment by eliminating information production constraints. Pol-
icy efficiency—measured by welfare gain per tax dollar—peaks when guarantees ren-
der lenders indifferent to information production at the optimal investment scale. The
maximum efficiency increases with collateral quality, as higher collateral quality reduces
bad-state probabilities and the required subsidy burden.

This mechanism underpins the effectiveness of government loan guarantee programs
worldwide, such as Italy’s Central Guarantee Fund, France’s SOFARIS, Japan’s Special
Credit Guarantee Program, the U.S. SBA 7a program, and others (Lagazio, Persico, and
Querci, 2021; Lelarge, Sraer, and Thesmar, 2010; Wilcox and Yasuda, 2019; Bachas, Kim,
and Yannelis, 2021). For small and medium enterprises (SMEs) with limited pledgeable
assets, a guarantee multiplier is essential for expanding credit supply.

While guarantees can expand lending, their implicit nature creates financial fragility
through the government’s option to renege. We analyze this tension in a repeated game
where the government faces a time-inconsistent commitment problem: upon committing
to collateral guarantees at the beginning of each period, the government retains the dis-
cretion to honor or disregard its commitment at the end of the period. At this time,
lenders are unable to revoke their loans, as the funds have already been used for invest-
ment. Honoring guarantees requires the government to use tax revenue to indemnify
collateral holders. Conversely, reneging allows the government to divert funds to alterna-
tive government expenditures with positive externalities. Reneging destroys lender trust,
eliminating future guarantee benefits.

We prove that a credible guarantee equilibrium can only be sustained if collateral
quality exceeds a critical threshold. The reason is that the social value of the guarantee
multiplier—and thus the government’s incentive to uphold its promise—increases with

collateral quality. Consequently, high collateral quality serves as a commitment device—



the welfare gains from maintaining guarantees outweigh short-term diversion benefits,
making the government’s promise self-enforcing. This creates a discontinuity: a nega-
tive shock pushing collateral quality below the threshold triggers consistent government
reneging and a breakdown of trust, trapping the economy in a no-guarantee equilibrium
with collapsed credit and output. Productivity shocks generate similar dynamics, as
guarantee benefits also depend on project returns.

This theoretical prediction aligns with recent macroeconomic dynamics in China. Dur-
ing its high-growth era, implicit guarantees were widespread and sustained by soaring
land values (collateral). However, as growth and asset prices have cooled, the central
government has withdrawn support, and defaults have emerged in economically weaker
provinces. Our model rationalizes this cross-sectional and time-series evidence, predict-
ing that guarantees are viable only in regions with sufficiently high-quality collateral and
productivity.

Our model reveals a key insight: when government commitment is limited or absent—
effectively making guarantees “implicit” due to incentives to divert funds—only economies
with intermediate collateral quality can effectively leverage guarantees to stimulate in-
vestment and growth. Economies with very low-quality collateral cannot sustain trust,
while those with very high-quality collateral are not financially constrained and do not
need them. Furthermore, high productivity serves as a buffer against the risks associated
with declining collateral quality, reducing financial fragility.

The baseline model features a single informational friction—households’ private in-
formation production. We extend this framework to incorporate two-sided asymmetric
information. This allows us to endogenize the two key determinants of financial fragility:
the quality of collateral and the credibility of the government’s commitment.

First, we introduce a hidden action on the part of firms by allowing them to costly
improve the quality of their collateral. The guarantee creates a potent moral hazard prob-
lem: it reduces firms’ incentives to improve collateral quality, as lower quality increases
the probability of receiving subsidies. We show that as the scale of the guarantee rises,
the optimal collateral quality chosen by firms endogenously declines. Firms rationally
substitute private effort with public insurance, allowing their collateral quality to deteri-
orate because they expect to be bailed out. This endogenous response amplifies financial
fragility: as collateral quality falls, the expected fiscal cost of honoring the guarantee
rises, strengthening the government’s ex-post temptation to renege and making crises
more probable even under conditions that were previously stable.

When firms face agency frictions—where managers bear the full cost of improving



collateral quality but capture only partial returns—this moral hazard can become so
severe that it completely reverses the benefits of guarantees. Guarantees exacerbate pre-
existing incentive misalignment, triggering a severe underinvestment in collateral quality
that the resulting efficiency losses outweigh the gains from relaxed credit constraints. This
challenges the presumption that government credit support always enhances efficiency,
revealing instead how moral hazard can render such policies counterproductive.

Second, we introduce hidden information on the part of the government, whose fiscal
pressures—and thus its incentive to renege—are unobservable to private agents. This
framework endogenizes how trust evolves between private agents (firms and households)
and governments. When fiscal pressures vary stochastically—captured by time-varying
externalities from alternative government spending—the government faces dynamic trade-
offs between honoring guarantees and diverting resources to other uses. We show that
trust dynamics create three distinct equilibrium regions based on private agents’ beliefs
about fiscal pressure: when expected pressure is high, guarantees lose all credibility and
disappear; when moderate, governments randomize between honoring and reneging; when
low, guarantees remain fully credible. This endogenous belief formation generates sharp
transitions: once trust breaks down following a government default, the economy enters a
"trust desert" where guarantees lose effectiveness and credit contracts sharply. Recovery
requires multiple periods of fiscal restraint as beliefs evolve according to the underlying
Markov process of fiscal conditions. The expected duration of these trust breakdowns—
which we derive explicitly—determines both the severity of financial disruptions and the
government’s ex-ante willingness to maintain credibility, providing microfoundations for
why guarantee systems exhibit sudden collapses rather than gradual deterioration and
why financial crises linked to sovereign credibility tend to be both severe and persistent.

Finally, we analyze three strategies to mitigate guarantee-induced financial fragility.
First, transitioning to market-based insurance converts implicit guarantees into explicit
contracts with stronger enforcement mechanisms. This approach leverages the discipline
of the market. Private insurers face stricter regulatory oversight and a credible threat of
bankruptcy—a punishment far more severe than any government faces—which fortifies
their commitment to pay claims and can sustain lending even when collateral quality is
low. However, we note that such a transition is not a panacea; it is a gradual process
and its success hinges on a competitive insurance market to prevent monopolistic pricing
and the underinvestment it would cause. This highlights the need for policies that can
address imminent threats.

To that end, we analyze two immediate interventions. The first is a collateral swap,



where the government exchanges safe assets (like Treasury bonds) for the market’s risky
collateral (like MBS). While this policy eliminates reneging risk by removing the guaran-
tee obligation entirely, it sacrifices the guarantee multiplier effect, potentially constraining
credit and investment when collateral values are insufficient. The second intervention is
a debt swap, which replaces implicit guarantees with explicit government bonds, cre-
ating a commitment device by earmarking funds that cannot be diverted. This pre-
vents immediate crises but amplifies future fragility: debt capacity constraints eventually
force reliance on tax revenue for repayment, increasing reneging temptation and making
crises more likely even with higher-quality collateral. Our analysis reveals a fundamental
tension—ypolicies that stabilize the system today often increase tomorrow’s vulnerability,
highlighting the intertemporal trade-offs inherent in managing guarantee-based financial

systems.

Related Literature. Our paper is most closely related to the literature on private
information production in collateralized lending. The pioneering work by Gorton and
Ordonez (2014) formalizes the concept of information sensitivity, arguing that private
information production constrains borrowers’ capacity. Borrowers must reduce their bor-
rowing to suppress private information production. We extend this framework by demon-
strating that government guarantees can relax this no-information-production constraint,
thereby making the government guarantee policy effective and generating a guarantee
multiplier.

Gorton and Ordonez (2022) examine the interaction between publicly supplied safe
assets (government bonds) and privately supplied safe assets (asset-backed securities).
They show that the supply of government bonds can discourage lenders from producing
information due to their higher safety. In contrast, our paper focuses government guar-
antees, which suppress information production by reducing lenders’ losses, effectively
providing insurance across lenders. Additionally, government bonds in our model play
the role of supplementing funds, enabling the government to fulfill its commitments.
Dang et al. (2017) highlight the role of commercial banks as secret keepers by suppress-
ing private information production. We propose that government guarantee policies can
similarly keep the secrets of guaranteed assets and thereby facilitating their financing and
investment. Liu and Sinclair (2022) explore how borrowers can suppress private infor-
mation production by spontaneously improving collateral quality, representing a market
approach. In contrast, we investigate how government guarantees can improve collateral

quality, exemplifying a policy approach.



Regarding moral hazard associated with government policies in endogenous collat-
eral quality settings, Lee and Neuhann (2023) show that ex-post efficient bailouts can
erode borrowers’ incentives to maintain collateral quality. We identify a distinct but com-
plementary channel arising from government guarantees. First, we model a dual moral
hazard problem: firms reduce collateral quality to exploit guarantees, while governments
face increasing temptation to renege as fiscal burdens rise, creating endogenous feedback
that amplifies financial fragility. Second, our commitment failure operates in the oppo-
site direction: whereas Lee and Neuhann (2023) study governments’ inability to refrain
from intervening, we examine their inability to credibly fulfill its guarantee obligations.
Finally, our incorporation of agency frictions—where managers bear quality improvement
costs but capture only partial returns—reveals how internal firm distortions interact with
government moral hazard to potentially make guarantee policies welfare-destroying.

Our paper contributes to the literature on the relationship between financial frictions
and fiscal multipliers. Existing studies have highlighted that fiscal policies can achieve a
multiplier effect through the financial accelerator mechanism, as proposed by Bemanke
and Gertler (1989) and Bernanke, Gertler, and Gilchrist (1999). Asymmetric information
and adverse selection inhibit borrowing when firms’ net worth is insufficient. Fiscal stim-
ulus can mitigate these frictions by supplementing more capital or bolstering asset prices,
thereby promoting borrowing and spending, which in turn stimulates economic expansion
and further mitigate financial frictions. Recent studies have extensively examined how
various factors influence the multiplier effect through the financial accelerator and has
elucidated the state-dependent nature of fiscal multipliers (see Carrillo and Poilly, 2013;
Canzoneri et al., 2016; Ghassibe and Zanetti, 2022; Barnichon, Debortoli, and Matthes,
2022; Faria-e-Castro, 2024).

In this paper, we introduce a novel guarantee channel through which fiscal policies
can achieve a multiplier effect, termed a guarantee multiplier. Information asymmetry
regarding collateral value leads to adverse selection, inhibiting borrowing. By leverag-
ing excess collateral value and suppressing inefficient information production, one unit
of tax revenue can increase investment by more than one unit. Unlike the financial ac-
celerator mechanism, which operates by supplementing capital or bolstering asset prices,
the guarantee multiplier functions by providing mandatory insurance to firms, thereby
diversifying idiosyncratic risks.

Recent empirical work provides strong support for our theoretical mechanisms. Brown
and Earle (2017) demonstrate that U.S. SBA loan guarantees generate substantial job

creation, particularly among young and credit-constrained firms, while Bachas et al.



(2021) offer structural evidence that lenders respond aggressively to guarantees, ampli-
fying credit supply despite inducing risk-shifting. These findings directly validate our
guarantee multiplier effect. The literature on implicit government guarantees in China
further corroborates our framework. Chen, He, and Liu (2020) show that municipal
corporate bonds issued by LGFVs effectively function as government debt due to im-
plicit guarantees, aligning with our prediction that guarantees expand financing capacity
beyond collateral values. While Geng and Pan (2024) document how government guar-
antees of SOEs bond issuers alleviate rollover risk a la He and Xiong (2012), our model
complements their findings by showing that guarantees also mitigate adverse selection
from private information production. Jin, Wang, and Zhang (2023) find that reductions
in implicit government guarantees significantly decrease SOE investment, particularly
for financially constrained firms facing severe adverse selection—precisely the firms our
model predicts would benefit most from guarantee programs.

While existing literature examines government guarantees for banks—motivated by
"too-big-to-fail" concerns and systemic risk (Acharya and Yorulmazer, 2007; Farhi and
Tirole, 2012b; Allen et al., 2015; Mengus, 2023), liquidity provision and bank runs (Allen
et al., 2018), or the bank-sovereign nexus (Leonello, 2018)—our analysis takes a funda-
mentally different approach. We study government guarantees on borrowers’ collateral,
where the rationale stems from overcoming information frictions rather than prevent-
ing financial contagion. This distinction is important: whereas bank guarantees address
collective action problems during crises, collateral guarantees target adverse selection in
normal credit markets. Our focus thus shifts from crisis management to the efficiency of
everyday credit allocation under asymmetric information. The shadow banking literature
offers a parallel—Allen et al. (2023) show that implicit guarantees from financial inter-
mediaries reduce risk sensitivity in ex ante yields. However, our mechanism is unique:
government guarantees derive credibility from fiscal backing and taxation power, creat-
ing a direct link between public finance capacity and private investment that operates
independently of systemic risk considerations.

Our paper also contributes to the literature on the soft budget constraint, a well-
recognized issue in transition economies (Kornai, 1979; Kornai, 1986; Kornai, Maskin,
and Roland, 2003). The literature has extensively documented the negative effects of
soft budget constraints, including heightened moral hazard and resource misallocation.
Implicit government guarantees, as a primary source of soft budget constraints, undermine
financial discipline and enable inefficient firms to obtain financing (see Maskin and Xu,
2001; Song, Storesletten, and Zilibotti, 2011; Bai, Hsieh, and Song, 2016). Qian and



Weingast (1997) and Qian and Roland (1998) argue that fiscal federalism is a solution to
the soft-budget-constraint problem, as it increases the opportunity costs of bailouts and
thus serves as a commitment device.

Unlike these studies, our paper closes the misallocation channel by assuming that all
projects are efficient. We highlight a new adverse effect of the soft budget constraint:
when the government has the option to renege, soft budget constraints arising from
implicit government guarantees can trigger guarantee-based financial crises if investors’
trust in the government erodes.

The remainder of the paper is organized as follows. Section 2 introduces the general
setup of the model. Section 3 characterizes the equilibrium debt contract. Section 4
studies the guarantee multiplier and optimal guarantee policy. Section 5 studies the
guarantee-based financial crises due to a breakdown of trust between government and
lenders. Section 6 extends the model by introducing two-sided information asymmetry,
endogenizing both collateral quality and trust dynamics. Section 7 studies three potential

strategies to address guarantee-based financial crises. Section 8 concludes.

2 The Model Setup

2.1 Agents and Preferences

We apply a repeated game framework featuring collateralized lending, private informa-
tion production, and government guarantees. Consider a discrete-time, infinite-horizon
economy populated by three types of agents: the government, a continuum of firms with
measure 1, and a continuum of households with measure 1. There are two types of goods:
numeraire goods and collateral. Each household is endowed with e units of numeraire in
each period, while each firm receives one unit of collateral in each period. Numeraire is
perishable, and thus agents must consume all numeraire by the end of each period.
Numeraire goods can be both invested and consumed, while collateral cannot be
consumed or invested. However, collateral may possess intrinsic value. In period ¢, a
fraction p; of collateral is “good”, and one unit of good collateral delivers M units of
numeraire at the end of the period. Conversely, a fraction 1 — p; of collateral is “bad”, and
one unit of bad collateral delivers nothing at the end of the period. We assume that M
remains constant over time, while p, can fluctuate due to exogenous shocks. Hereafter,
subscripts will always denote time. We refer to p; as the "quality of collateral." A piece

of collateral ceases to exist after delivering numeraire, analogous to debt-based financial



instruments that are extinguished upon repayment. Consequently, the only state variable
over time will be the government’s credit.

Firms and households are risk-neutral and derive utility from consuming a numeraire
good. We use ¢ to denote numeraire consumption, with the superscript “H” representing
households and “F” representing firms. Therefore, in period ¢, a household’s utility

B = ¢l and a firm’s utility function is u?” = ¢l

function is u

The government has no endowment. Unlike firms and households, the government
aims to maximize social welfare, which is the sum of consumption by households and
firms. Since both firms and households are risk-neutral, social welfare is the discounted
sum of their utilities. The discount factor is 3, and social welfare in period ¢ is then given

by

o

V=) 8" + . (1)

h=t

2.2 Production Technology and Collateral

Only firms have access to an inelastic fixed supply of non-transferable managerial skills,
denoted by n*. These skills can be combined with numeraire in a stochastic Leontief

technology to produce more numeraire, K’. The production function is given by:

Amin{K, n*} with prob. ¢

K' = .
0 with prob. 1 —g¢q

We assume that ¢A > 1, indicating that the investment technology is efficient. The
optimal investment level is K* = n*.

Resources are in the wrong hands: firms possess managerial skills but lack goods
for investment, while households have investable goods but lack the managerial exper-
tise. This mismatch creates the necessity for borrowing and lending between firms and
households.

Firms must borrow from households, but the project’s output is not pledgeable, mean-
ing firms cannot secure loans against it and must use collateral. This assumption can
be justified by either agency friction or informational friction. First, since only firms
have the skills to manage loans, they can threaten to repudiate the contract by ceasing
to operate the projects (see, for example, Hart and Moore 1994, Diamond and Rajan
(2006), Farhi and Tirole 2012a, and Moreira and Savov 2017). Second, if project out-



puts are unverifiable, firms could deceive households by claiming no output and avoiding

repayment (see, for example, Gorton and Ordonez 2014).

2.3 Market Structure and Information Production

At the beginning of each period, each firm is randomly matched with a household. The
firm holds all the bargaining power and makes a take-it-or-leave-it offer to the household,
ensuring that the household is indifferent between lending and not lending. The uncer-
tainty regarding the collateral is resolved only at the end of each period, meaning that
the firm is unaware of whether the collateral is good or bad when it repays the debt. At
the end of each period, matches between firms and households dissolve, and new matches
are formed in the subsequent period.

Households can privately produce information about the fundamental value of the
collateral. By incurring a cost of + units of numeraire to hire an outside analyst, a
household can learn the end-of-period value of the collateral. The cost v is constant
over time. The prior probability of the collateral being good is the quality of collateral,
denoted by p;. With probability p;, the household will find that the collateral is good
and has a high value, whereas with probability 1 — p;, the household will find that the
collateral is bad and has a low value. The privately produced information will not become

public until the end of the period, although the household can choose to disclose it earlier.

2.4 Taxation and Government Guarantees

Although the government has no endowment, it can levy taxes on agents. Since the
project output is non-pledgeable, the government cannot collect taxes from the output.
Therefore, the government can only tax firms’ investments.! In this paper, we consider a
lump-sum tax: the government taxes firms’ investments at the beginning of each period.
The tax in period t is denoted as T;, meaning that for any amount of investment, the
firm must pay 7; units of numeraire to the government.

The government can provide guarantees on collateral at the beginning of each period.

This means that the government guarantees to indemnify collateral holders if the collat-

!The assumption that the government cannot collect taxes from the output is made for simplicity.
In reality, the government may have a stronger ability to collect cash flow from the project output than
lenders. However, firms can still tunnel funds or conceal output. As long as the cash flow collected by the
government per unit of investment is less than one unit, all results remain unchanged. Additionally, if a
firm conceals output, the legal process to obtain repayment, even with government assistance, is typically
prolonged, and households may be unwilling to lend without being protected by sufficient collateral.

10



eral is bad. At the end of each period, the government uses tax revenues to indemnify
these collateral holders. Let s; denote the scale of the government guarantee, indicat-
ing that in period ¢, the government promises to pay s; units of numeraire to collateral
holders for each unit of bad collateral. Given that the collateral value is M when being
good, we have s; < M. Since firms rely on collateral to borrow, providing guarantees
can enable firms to borrow more from households, thereby increasing the scale of efficient
investment and, consequently, numeraire consumption at the end of the period.

If the government provides guarantees, bad collateral will yield s; units of numeraire
from the government indemnity. Thus, even if a household finds the collateral bad,
it remains willing to lend some numeraire to the matched firm. We assume that if a
household produces information and finds the collateral bad, the firm and the household
will have a renegotiation. The household presents the information to the firm, and the
firm offers a revised debt contract. To be consistent, the firm still retains all bargaining

power in this renegotiation.

2.5 Timeline

The timing of the economy in each period is as follows.

Beginning of Period
(i) Period starts. Each firm is first randomly matched with a household.
(ii) The government announces the scale of government guarantee.

(iii) Firms determine the borrowing amount and offer debt contracts to their matched

households.

(iv) Households decide whether to produce information. If a household produces in-
formation and find collateral bad, it renegotiates with the matched firm. Finally,

households determine whether to accept the loan offers.

(v) If a household decides to lend, the matched firm obtain loans. The government

taxes firms for their investments. Then, firms invest the remaining numeraire.
End of Period

(i) The project payoffs and the fundamental value of the collateral are realized.
(ii) Firms repay their loans based on the fundamental value of the collateral.

(iii) The government fulfills its promise of guarantees.

11



(iv) Firms and households consume, and next period begins.

Note that firms repay loans after the fundamental value of the collateral is realized.
Consequently, even if the project succeeds, the firm knowing that it holds bad collateral
will claim project failure and transfer the worthless collateral to the household. Thus, the
goods received by the household at the end of the period depend solely on the collateral
value and the committed interest rates, independent of the project’s output. Specifically,
if the collateral value exceeds the committed repayment, the household will receive the
full repayment, either through the firm’s repayment or the numeraire delivered by the
collateral. Conversely, if the collateral value is less than the committed repayment, the

household only receives the collateral value.?

3 Equilibrium Debt Contracts

In this section, we characterize the equilibrium decisions of firms and households under
any government guarantee s;. When the collateral is good, one unit of collateral deliv-
ers M units of numeraire. When the collateral is bad, the government indemnifies the
collateral holder by paying s; units of numeraire.

With the imposition of a lump-sum tax, a firm needs to borrow K* 4 T} units of
numeraire to achieve the optimal investment. However, the firm may be constrained
from reaching this investment level due to collateral constraints.

Building on Gorton and Ordoniez (2014), the debt contract may be information-
sensitive, where the household produces information about the collateral’s fundamental
value, or information-insensitive, where the household does not. Given the similarities to

Gorton and Ordonez (2014), our discussion of contract choice will be concise.

3.1 Information-sensitive Debt Contract

If the firm chooses to trigger the household’s information production, the debt conditions
depend on the resulting information. The firm borrows LI from the household and
commits to repay R!° units of numeraire at the end of the period. Then, the household
produces information about the collateral.

If the household finds the collateral good, it knows that the collateral is worth M

units of numeraire at the end of the period and will accept the offer and lend to the firm.

2 Assuming alternatively that firms repay loans before the fundamental value of the collateral is realized
does not alter any of the results.

12



If the collateral is found to be bad, the household will only receive s; units of numeraire
from the government and will then renegotiate with the firm. Given that the information
production cost is a sunk cost and the firm holds all the bargaining power, the firm will
borrow s; units of numeraire from the household.?

Although the firm does not need to compensate the household for its information
production cost in renegotiation, it must do so when the collateral is good; otherwise, the
household will exit the market and refrain from producing information. By assumption,
the household is risk-neutral and breaks even in lending. For simplicity, we assume that
the value of good collateral always suffices to cover both the optimal investment and the

information production cost.

Assumption 1. The value of good collateral is sufficient to cover both the optimal in-

vestment and the information production cost, that is, M > K* + ~/p;.

To fully utilize the government guarantee, the firm will always pledge its entire unit
of collateral to the household, as the government indemnifies the lender for any loss. The
netting mechanism in collateralized lending ensures that if the collateral value exceeds
the committed repayment, the firm receives the residual value. Thus, the household’s

participation constraint is
pe(R® = L) + (1 = pi)(se — 56) =7 = 0, (2)

If the household finds the collateral good, the firm can borrow K* + T; to achieve the
optimal investment, and thus L/® = K* + T;, allowing the firm to invest K*. When the
collateral is bad, it is worth s;, and the firm can borrow s; and invest s; — T; units of

numeraire. Denoting the expected investment under information sensitive contracts as

K% we have

K!® = pK* + (1 —p,) (s = Ty). (3)

The firm’s expected net profit is

™% =p(qAK* — K* = T) + (1 — p) [qA(se = Tb) — s¢) —
=pi(gA—1)K*"+ (1 —p)(qA = 1) (s — T3) — v — T3

3The assumption regarding bargaining power is made for simplicity. If the household possesses some
bargaining power, it can secure a strictly positive interest rate from renegotiation, which is still preferable
to refusing to lend.

13



3.2 Information-insensitive Debt Contract

The firm can also choose to borrow without triggering information acquisition. The
household is risk neutral and still breaks even. The firm offers to borrow L{ from the
household and commits to repay R/ units of numeraire at the end of the period. Without
producing information, the household always lends LIf. The household receives the full
repayment RI! if the collateral is good, but only receives s; units of numeraire if the

collateral is bad. Thus, the household’s participation constraint is

ptRfl + (1 _pt)St — L{I =0. (4)

When the firm offers an information-insensitive contract, if the household deviates by
producing information and finds the collateral bad, it can still renegotiate with the firm.
Renegotiation reduces the losses caused by receiving bad collateral. The household will
not deviate if the expected gain from acquiring information is smaller than the cost ~;
that is,

(R — L) + (L= py) (st — s¢) < - (5)

Injecting R!? solved from (4), we know (5) can be equivalently converted to

(1—p)(L{" —s) <. (6)

Intuitively, the household suffers a loss of LI — s; units of numeraire the collateral is bad,
occurring with a probability of 1 — p;. Private information acquisition can mitigate this
loss. Equation (6) determines how the firm’s borrowing is constrained by private informa-
tion acquisition, hereafter called the no-information-production constraint in borrowing

activities. Under this constraint, the firm can maximally borrow

cri 7

= + s
! I—p '

units of numeraire. Since this borrowing amount is constrained by the no-information-
production constraint, we refer to this contract as a constrained information-insensitive
debt contract. Denoting the expected investment under the constrained information-

insensitive contract as K1, we have

Y
— Dt

K= L7 =T = - — 45 = T, (7)
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The firm’s expected net profit under the constrained information-insensitive contract

is
7l = qAKCH — O = (qA — )KCY — T,

The comparison between K!! and the firm’s optimal borrowing amount determines
whether the no-information-production constraint is binding. If K* > K¢ the firm
can maximally borrow LE!! and invest K7 units of numeraire, thus using a constrained
information-insensitive debt contract. If K* < KtCH , the firm can borrow its desired
amount of numeraire, L? ' — K* + T,, and invest K* units of numeraire. When the
firm can invest its desired amount K*, we refer to this contract as an unconstrained

information-insensitive debt contract. The firm’s expected net profit is
II:qAK* LU[I (qA—l)K*—E

The cutoff for collateral quality that makes the investor indifferent between producing
information and not under LYY that is, L = LV is py =1 — W

3.3 Choice of Information Sensitivity of Debt Contracts

The firm compares the net profits from information-insensitive and information-sensitive
debt contracts. Unconstrained information-insensitive debt contracts are always strictly
preferable to information-sensitive contracts because the firm can borrow the same amount
of numeraire with certainty and without compensating households for their information
production costs. Therefore, when p; > p1, information-insensitive debt contracts always
prevail.

When p < py, there exists two cutoff points, ps and ps, satisfying p3 < ps, such that the
firm is indifferent between using information-insensitive and information-sensitive debt

contracts, that is, 7¢ = 7%, p, and p3 are two roots of the following equation:

p(gA— DK+ (1 —p)(gA—1)(sy = T,) — v = (qA — )K" (8)

Clearly, p1, p2 ,and p3 are all functions of s;. Then, we have the following proposition

regarding the choice of contract information sensitivity.

Proposition 1. Given the government guarantee s,
(1) if ps(st) < pe < Pa(st), the firm will use information-sensitive debt contracts,
Kt = KtIS,'
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(11) if Pa(st) < pe < p1(se), the firm will use constrained information-insensitive debt
contracts, K, = K¢ ;

(111) if py > p1(s¢), the firm will use unconstrained information-insensitive debt con-
tracts, K; = K*.

Based on Proposition 1, we make the following assumptions.

Assumption 2. (i) The original collateral quality without government guarantees locates
at p; € (p3(0),p2(0)). (ii) p3(0)M > K™

Given our focus on government guarantees, we assume the original collateral quality
without government guarantees is not very high. Consequently, without government
guarantees, the firm will choose information-sensitive contracts. We further assume
p3(0)M > K*, indicating that the expected value of collateral can support the optimal
investment. This assumption allows us to focus solely on borrowing constraints due to in-
formational frictions. Without this condition, even unconstrained information-insensitive
contracts would fail to enable firms to borrow the optimal investment scale. The problem
of insufficient collateral value cannot be solved by tax and guarantee policies, as the taxes

are levied on the investment itself.

4 The Guarantee Multiplier

In this section, we discuss the role of government guarantees in promoting investment

and enhancing social welfare.

4.1 The Effect of Government Guarantees

Given that only 1 — p, proportion of collateral is bad, the government only needs to
T

T
units of government guarantee; that is, 7, = (1 — p;)s;. We first present a proposition to

indemnify 1 — p; proportion of households. Thus, T} units of tax revenue can support

illustrate the marginal effect of government guarantees, which highlights the key intuition

behind the guarantee multiplier.

Proposition 2. (i) When firms use information-sensitive contracts, increasing the lump-
sum tax by one unit increases the expected borrowing amount by p; + 1 units, and invest-

ment increases by p; units.
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(1) When firms use constrained information-insensitive contracts, increasing the lump-

sum tax by one unit increases the borrowing amount by 1%]% units, and investment in-

creases by 1ftpt units.
(i1i) When firms use unconstrained information-insensitive contracts, increasing the
lump-sum tax by one unit increases the borrowing amount by one unit, with no change in

vestment.
Proof. See Appendix A.1. n

Proposition 2 suggests that the effectiveness of government guarantees hinges on
the information sensitivity of debt contracts. The policy is effective when firms use
information-sensitive and constrained information-insensitive debt contracts.

Intuitively, increasing the lump-sum tax by one unit raises the value of bad collateral
by 1/(1 — p;). When firms use information-sensitive debt contracts, households differ-
entiate between firms with good and bad collateral. Guarantees increase loan sizes of

firms with bad collateral by 1/(1 — p;). Deducting the one-unit tax, the net increase in

investment for firms with bad collateral amounts to {#-. For firms with good collateral,

Pt
since the optimal scale of investment K* is smaller than the value of good collateral

(K* < M/p3(0)), these firms do not need to reduce investment. Consequently, the net

Dbt
1-p¢

antees allow the government to utilize the good collateral value (M) in excess of the

increase in aggregate investment is (1 — p;) = pi- In other words, government guar-
optimal investment scale (K*) to subsidize firms with bad collateral. Thus, levying one
unit of tax reduces investment by less than one unit, while using the tax revenue to pro-
vide guarantees increases the investment by one unit. This mechanism is summarized in
Table 1.

Table 1: Effect of Per Unit Guarantee under Information-sensitive Debt Contracts

Collateral State | Probability | Loan | Investment

Good Dt K*+1 K~

1 yg;

Bad 1—p
' 1—p 1—p

When firms use constrained information-insensitive debt contracts, the size of loans is
determined by the no-information-production constraint. In this case, households do not

differentiate between firms with good and bad collateral. Since information production
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helps investors avoid losses in the bad state, households only consider the collateral value
in the bad state when determining whether to produce information. Guaranteeing loans
with tax revenue mitigates household losses incurred from bad collateral, thus suppressing
their incentive for private information production. Consequently, the no-information-
production constraint is relaxed. With one unit of guarantees elevating the value of bad
collateral by 1/(1—p,), firms can increase the size of loans by 1/(1—p,;) without triggering
information production. Deducting the one-unit tax, the net increase in investment for
all firms is 1/(1 — p;) — 1 = {£5-. Thus, the net increase in aggregate investment is also
1f—tpt. In other words, one unit of subsidy in the bad state leads to a one-unit increase in
investment but only costs the government less than one unit of tax revenue, as the bad

state only occurs with a probability of 1 — p;. This mechanism is summarized in Table 2.

Table 2: Effect of Per unit Guarantee under Constrained Information-insensitive Debt
Contracts

Collateral State Probability Loan Investment
1 KCII + : 1
Do not differentiate 1 Ke L — — Dt
L=pe | _ Ko P
1—p

The benefit of using one unit of tax revenue to provide guarantees under constrained
information-insensitive contracts is greater than that under information-sensitive con-
tracts. This discrepancy arises because within information-sensitive contracts, informa-
tion is produced and guarantees only mitigate financial constraints for firms found to
hold bad collateral. Conversely, within information-insensitive contracts, all firms are
constrained by the no-information-production constraint, thereby providing guarantees
relieves financial constraints for all firms.

Another perspective to understand this discrepancy is that one unit of subsidy pro-
vided to bad collateral increases investment by one unit. However, when information is
produced, the cost of one unit of subsidy in the bad state is one unit of tax revenue, as
uncertainties are resolved. Conversely, when information is not produced, the cost of one
unit of subsidy in the bad state is less than one unit of tax revenue, since the likelihood
of the bad state occurring is less than certain.

Finally, when firms use unconstrained information-insensitive contracts, they have

already reached the optimal investment, rendering further guarantees ineffective in en-
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hancing investment.

In summary, government guarantees on collateral exhibit a multiplier effect: levying
one unit of tax to provide guarantees can expand loan volumes by more than one unit,
thereby enhancing equilibrium investment and social welfare. This effect persists as long
as the socially optimal investment has not been reached.

The following Proposition characterizes the impact of government guarantees on the
information sensitivity of debt contracts.

K*(1=pt)pt(qA=1)—qAy+pry

Proposition 3. When s; < (—p0)p2(aA=D)

, firms will use information-sensitive

K*(1— A—1)—qA 1—py)K*— , ‘
contracts. When K 0zplp@A-D—advipy o o - (pt)—ﬂ’, firms will use constrained
(1=pe)pi (gA-1) pe(1—pt)
1—p) K*—y

information-insensitive contracts. When s; > ( , firms will use unconstrained

pt(1—pt)
information-insensitive contracts.

Proof. See Appendix A.2. m

Proposition 3 demonstrates that government guarantees can prevent information pro-
duction and alleviate informational frictions. When the scale of government guarantees
is sufficiently large, firms can use unconstrained information-insensitive contracts and
achieve the optimal scale of investment. This occurs because government guarantees en-
hance the collateral value in the bad state, thereby reducing households’ incentive to pro-
duce information. Consequently, firms can secure greater borrowing under information-
insensitive contracts and have stronger incentive to use them. With a sufficiently large
scale of government guarantees, firms can achieve the optimal investment scale under

information-insensitive contracts.

4.2 Optimal Government Guarantees

We now turn to the study of the optimal government guarantee policy. Given that the col-
lateral is one-period and all numeraire is consumed within each period, the government’s
objective is to maximize the net project output, minus the potential cost of information
production.

Letting IS denote "information-sensitive" and II denote "information-insensitive," the

government’s optimization problem is as follows:

mTax(qA — 1)Ky —~-I{Con = 1S} (9)

s.t. Tt = (1 _pt>8t
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1 if IS contract is used
{Con =1S}=
0 if II contract is used

K denotes the firms’ equilibrium investment, which is a function of collateral quality
as described in Section 3. I{Con = IS} is an indicator function that equals one when
firms use information-sensitive contracts and zero when firms use information-insensitive

contracts. The following proposition characterizes the optimal government guarantee

policy.

Proposition 4. Letting s; = (1;;23)—_1{;)_7 and T} = (1_’)2#, we have (i) any s; within
the range [s§, M| allows firms to achieve the optimal investment scale, with the corre-
sponding range of optimal lump-sum tazx being [T, (1 — p,)M]; (ii) the lower bounds for

the guarantee scale (s}) and optimal tazation (T} ) both decrease with p;.
Proof. See Appendix A.3. ]

Proposition 4 demonstrates that an appropriate guarantee policy can enable the econ-
omy to achieve the socially optimal allocation. The socially optimal allocation is achieved
when firms can invest the optimal scale of goods, K*, under information-insensitive debt
contracts. Government guarantees can change the information sensitivity of debt con-
tracts. A sufficiently large guarantee will make the collateral sufficiently safe, thus remov-
ing households’ incentive to produce information. Therefore, there exists a lower bound
for the scale of the guarantee. When the guarantee scale exceeds this lower bound, the
no-information-production constraint is no longer binding, and the socially optimal al-
location can be achieved. Finally, with higher initial collateral quality, households have
weaker incentive to produce information, resulting in lower necessary scales of guarantee

and taxation to achieve unconstrained information-insensitive debt contracts.

4.3 Efficiency of Tax Revenue Utilization

In this subsection, we analyze the efficiency of utilizing tax revenue on government guar-
antees. We define the efficiency of tax revenue utilization as the average benefit of utilizing
per unit of tax, measured by the increase in social welfare relative to the total tax rev-
enue T;. Specifically, let v(T}) represent social welfare in period ¢ with a lump-sum tax
Ti, where v(T}) = (¢gA — 1)Ky — v - I{Con = IS}. Compared to the scenario without the
tax and guarantee policy, the change in social welfare is v(T};) — v(0), and the average

benefit of utilizing per unit of tax, denoted by A(7}), is expressed as:
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v(Ti) — v(0)
T

This variable measures the efficiency of tax revenue utilization. We will explore how the

ANT}) =

magnitude of the lump-sum tax 7; and collateral quality p, affect this efficiency.

Corollary 1. (i) For Ty < Ty, the efficiency of tax revenue utilization \(T}) increases
with Ty; for Ty > T, it decreases with Ty. Thus, the efficiency of tax revenue utilization
achieves its mazximum at T, =T} .

(11) The mazimum efficiency of tax revenue utilization at Ty = T} increases with p;.
Proof. See Appendix A.4. m

Corollary 1 demonstrates that when the lump-sum tax is below the optimal range,
the efficiency of tax revenue utilization increases with the tax. Beyond this point, further
increases in tax reduce the efficiency. Thus, the average benefit per tax unit reaches its
maximum at the lower bound of the optimal range, i.e., T}.

Intuitively, if the government chooses not to provide a guarantee (T = (1 — p;)s; =
0), firms will adopt information-sensitive contracts, with K; = K/%. Conversely, if a
guarantee is provided, the equilibrium debt contract and investment levels depend on the
guarantee’s scale. When the tax is below the optimal range, the initial subsidy induces
firms to use information-insensitive contracts, with the remainder enhancing investment
under constrained information-insensitive contracts. As T} increases, a greater portion of
tax revenue is spent under constrained information-insensitive contracts. According to
Proposition 2, the average benefit of utilizing per unit of tax is higher in this range, thus
the efficiency increases with 7; for 7; < 77. Once firms use unconstrained information-
insensitive contracts, further tax increases do not boost investment, yielding no additional
benefits. Therefore, the average benefit per tax unit, and consequently the efficiency of
tax revenue utilization, peaks at T3 = T}

Corollary 1 also suggests that higher-quality collateral enhances the maximum effi-
ciency of utilizing tax revenue for guarantees. Intuitively, higher-quality collateral reduces
the likelihood of the bad state, reducing households’ incentive to produce private infor-
mation. Consequently, the government can employ fewer subsidies to incentivize firms to
adopt information-insensitive contracts, and more subsidies are used under information-
insensitive contracts, thereby increasing the average benefit. Additionally, one unit of

subsidy in the bad state costs 1 — p; units of tax revenue, and thus guarantees are more
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cost-effective when collateral quality is higher. This effect also enhances the efficiency of

tax revenue utilization.

5 Government Incentive to Renege and Financial Crises

5.1 Extended Settings of Positive Externality and Reneging

In the previous section, tax revenue serves solely to honor government guarantees, ensur-
ing that promises are always fulfilled. This section explores the government’s incentive to
renege on these guarantees. Consider a scenario where the government promises collateral
guarantees (s;) at the beginning of each period but determines whether to honor them
at the end of each period. If the government honors its promise, it uses tax revenue to
indemnify collateral holders. If it reneges, it retains the funds for alternative government
expenditures.

The alternative government expenditures generate a positive externality. Diverting
one unit of goods yields ¢ > 1 units of social welfare, reflecting the higher marginal
utility of government spending. The positive externality creates an incentive for the
government to renege. Without it, using one unit of goods to honor guarantees yields the
same welfare as reneging, ensuring government compliance. However, with the positive
externality, diverted funds generate additional social welfare, which may encourage the
government to renege.

This environment highlights the moral hazard problem inherent in implicit govern-
ment guarantees. The government may renege on its promise and refuse to indemnify
households suffering losses from bad collateral, particularly when it is too late for house-
holds to withdraw their loans. Funds are then redirected to alternative fiscal expenditures,
allowing the government to simultaneously promote investment and exploit the positive
externality of government spending.

Households, however, will respond by punishing a defaulting government. Upon ob-
serving a default, they permanently withdraw their trust, restricting the government’s
capacity to enhance investment through guarantees.

We focus on rational expectations equilibrium. When the government commits to a

guarantee of s; units, the level of household trust becomes crucial. If households trust

4This assumption follows Chari and Kehoe (1990), under which a sustainable equilibrium can be
characterized. Strictly speaking, the government may forfeit the opportunity to promote investment
through guarantees for n future periods. In Section 6.2, we endogenize the parameter n by explicitly
modeling the dynamics of how households update their beliefs.
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the government, they expect that bad collateral will be indemnified and provide s; units
of numeraire to collateral holders. Without trust, households perceive bad collateral as
worthless and will continue producing information, rendering the government guarantee
ineffective.

The timing of the economy presented in Section 2.5 is updated accordingly. At the
end of each period, the third event will change from “the government fulfills its promise

of guarantees” to “the government determines whether to fulfill its promise.”

5.2 Government Incentive to Renege

When households trust the government, the equilibrium aligns with our analyses in Sec-
tion 2 and Section 3. We now analyze the government’s incentive to renege. In the
extended settings, if the government reneges and diverts funds to alternative govern-
ment expenditures, it forfeits the chance to promote investment through guarantees in
all subsequent periods.

In this repeated game between the government and households, the government weighs
the benefit of utilizing the positive externality of government expenditures against the
cost of losing the opportunity to promote investment through guarantees in all subsequent
periods. This trade-off determines the existence of an equilibrium with government guar-
antees.

This repeated game involves multiple equilibria. A continuum of household beliefs
can serve as equilibria. For any belief of s;, if the benefit of the tax-guarantee policy is
substantial enough to ensure government compliance, deviation is unattractive. The gov-
ernment will not increase the guarantee, as households will not lend more based on current
beliefs, nor will it decrease the guarantee due to potential punishment. Households will
not lower their belief, as firms keep them indifferent between lending and not.

To assess whether an equilibrium exists where households trust the government, we
compare the benefit of utilizing the positive externality with the cost of losing the oppor-
tunity to promote investment. The tax-guarantee policy can enhance social welfare by
v(T;) —v(0). With a discount factor (3, the loss from losing the opportunity to promote in-

vestment in all subsequent periods accumulates to —= [v(T}) —v(0)]. The net benefit of di-

1-p
verting T} units of goods to alternative government expenditures is (¢ —1)7; units of social
welfare, since honoring the guarantee also yields T; units of welfare. By dividing both sides
by T;, we compare the average benefit of providing guarantees, Blu(T)—v(0)] %)\(Tt),

(1-B)T¢
with the average benefit of diverting funds, W_T# = ¢—1, which is a constant. Therefore,
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we establish the following lemma.

Lemma 1. (i) The government has the strongest incentive to honor its promise at Ty =
T;. (i) If no equilibrium with household trust exists at T, = T}, then no equilibrium with

household trust can exist at any T;.

Proof. See Appendix A.5. O]

Since the average benefit of diverting funds to alternative expenditures is constant, the
government’s incentive to honor its promise depends on the average benefit of providing
guarantees.” Corollary 1 demonstrates that the average benefit of providing guarantees
is maximized at Ty = T . For any T; # T}, the government has stronger incentive to
renege.

Therefore, if an equilibrium where households trust the government does not exist at
T, = T}, such an equilibrium cannot exist at any tax level. This is because when T} = T},
the government receives the maximum benefit compared to not guaranteeing. Losing this
benefit is the strongest punishment households can impose. If the government still has
incentive to renege, it will do so under any tax level, preventing household trust. This

leads to the following proposition.

Proposition 5. Fixing the productivity qA, there exists a cutoff collateral quality p, such
that

(1) When py > p, two equilibria exist: one with government guarantees, where the
government provides guarantees at the beginning of the period and honors its promise at
the end of period, and households trust the government; the other one without government
guarantees, where households do not trust the government, and the government does not
provide guarantees.

(11) When py < p, only the equilibrium without government quarantees exists.

Proof. See Appendix A.6. O

Proposition 5 suggests that high collateral quality is necessary for an equilibrium
with government guarantees to exist. If the collateral quality is low, such an equilibrium

cannot exist.

5Note that this result does not rely on the assumption of constant benefits from government expendi-
tures. In Appendix B.1, we show that even if the benefits exhibit decreasing return to scale, the results
remain unchanged.
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Intuitively, to convince households of its commitment, the government must derive
sufficient benefits from providing guarantees. Corollary 1 demonstrates that the bene-
fit, maximized at the optimal guarantee scale, increases with collateral quality. Thus,
high collateral quality acts as a commitment mechanism, enabling credible government
promises. When collateral quality falls below the threshold, even the benefit at the opti-
mal guarantee scale is insufficient to prevent reneging, leading to an inefficient equilibrium

without government guarantees.

Corollary 2. Fixing the collateral quality p;, there exists a cutoff of the productivity q/z\él,
such that (i) When qA > 6;1\4, both the equilibrium with and without government guarantees

exist; (it) When qA < q/;l, only the equilibrium without government guarantees exists.
Proof. See Appendix A.7. O]

The intuition behind Corollary 2 resembles that of Proposition 5. The primary benefit
of providing guarantees is to promote future investment. Higher productivity enhances
the economy’s returns from borrowing and investment, reducing the government’s in-
centive to renege on its guarantees. Conversely, when projects become less productive,
the government’s incentive to prioritize short-term gains and renege on its commitments
strengthens. Note that due to the presence of private benefits, the cutoff (;\4 exceeds 1,
meaning that the equilibrium with government guarantees can vanish even when projects
remain efficient.

Proposition 5 and Corollary 2 together highlight that even a perfectly benevolent
government—one focusing solely on maximizing social welfare—still requires a credible
commitment mechanism to achieve optimal allocation. High collateral quality and high
productivity can serve as de facto commitment mechanisms. In contrast, low collateral
quality and low productivity erode this trust, limiting the government’s ability to use
guarantees to promote investment. This framework explains why tax-guarantee policies
are typically employed during periods of high growth. High growth is often associated
with more valuable future collateral and higher productivity, which bolster trust and
make guarantees more effective. The next subsection examines how negative shocks to

collateral quality or productivity can undermine this trust, triggering financial crises.

5.3 Negative Shocks and Financial Crises

Finally, we analyze how a negative shock to collateral quality or productivity can trigger

financial crises by causing the collapse of multiple equilibria. Consider a scenario where
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a negative shock to collateral quality or productivity occurs at the beginning of period
t. The following proposition demonstrates that even a small shock can precipitate a

financial crisis.

Proposition 6. (i) If the collateral quality before the shock is higher than p and govern-
ment guarantees exist in the current equilibrium, a negative shock reducing the collateral
quality to a level below p will lead to drops in investment, output, and social welfare.

(11) If the productivity before the shock is higher than 51\4 and government guarantees
exist in the current equilibrium, a negative shock reducing the productivity to a level below

971\4 will lead to drops in investment, output, and social welfare.

Proposition 6 highlights the vulnerability of multiple equilibria to negative shocks to
collateral quality and productivity. Prior to such a shock, the benefit of guarantees is
sufficiently large for the government to honor its promise, and government guarantees
effectively sustain high levels of investment, output, and social welfare. However, a de-
cline in collateral quality or productivity reduces the benefit of guarantees, leaving only
an equilibrium without government guarantees. Households lose trust, and the govern-
ment withdraws its guarantees. Consequently, loan volumes and investment significantly
shrink, leading to reduced output and social welfare. A guarantee-based financial crisis
occurs.

Our theoretical predictions align closely with the experiences of emerging market
economies across both time-series and cross-sectional dimensions. In the time-series di-
mension, many emerging markets extensively employ implicit government guarantees
during periods of rapid growth when high collateral values and productivity make such
guarantees sustainable. China exemplifies this pattern: during its high-growth era, im-
plicit guarantees facilitated massive credit expansion, but policy shifts starting in 2014
restricting local government guarantees triggered a wave of defaults and credit contrac-
tion. This cycle—from guarantee-fueled expansion to trust breakdown—characterizes
numerous emerging market financial episodes. Cross-sectionally, wealthier regions within
countries sustain implicit guarantees without defaults, while economically weaker areas
witness frequent reneging that erodes market trust. In China, prosperous provinces like
Jiangsu, Zhejiang, and Shandong maintained credible guarantees, while provinces like
Yunnan, Liaoning, and Guizhou experienced defaults; similar regional disparities appear
across emerging markets. Major financial crises—Russia (1998) and Argentina (2001-
2002)—further validate our framework: in both cases, fiscal pressures led governments to

renege on implicit commitments, shattering trust and precipitating severe credit contrac-
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tions. These experiences demonstrate how financial systems built on fragile guarantees
remain vulnerable to sudden collapses when macroeconomic conditions deteriorate.

A natural implication of Proposition 6 is the amplification effect of negative shocks to
collateral quality and productivity. When collateral quality or productivity approaches
the cutoff value, even a small shock can result in significant declines in investment, output,

and social welfare. This is summarized in the following corollary.

Corollary 3. (Amplification) (i) If the collateral quality before the shock is higher than
p and within the d-neighborhood of p, and 6 — 0, then an infinitesimal negative shock to
collateral quality can lead to substantial drops in investment, output, and social welfare.
(1) If the productivity before the shock is higher than c;\él and within the d-neighborhood
of 6;\4, and 6 — 0, then an infinitesimal negative shock to collateral quality can lead to

substantial drops in investment, output, and social welfare.

Corollary 3 highlights the inherent financial fragility associated with government guar-
antees when government commitment is limited or absent. In the absence of shocks, guar-
antees can stimulate economic growth by facilitating borrowing and investment. However,
the lack of government commitment introduces vulnerability, particularly when collat-
eral quality or productivity is low. This creates a critical trade-off: emerging market
economies often have abundant productive investment opportunities but face constraints
due to low-quality collateral. While governments in these economies have strong incen-
tives to provide guarantees to capitalize on high project returns, a slowdown in growth
rates can trigger severe financial crises due to low collateral quality. The interplay be-
tween declining growth and weak collateral quality significantly amplifies the risk of

guarantee-based financial crises.

6 Extensions: Two-Sided Asymmetric Information

Our baseline model established the "guarantee multiplier" and its inherent fragility
through a single informational friction between private agents—the household’s costly
information acquisition. We now deepen the analysis by introducing two-sided asymmet-
ric information problems regarding the government and firms. This allows us to endog-
enize the two key state variables that govern financial fragility: the quality of collateral
underpinning the system and the credibility of the government’s commitment.

First, we introduce a hidden action problem on the part of firms. In Section 6.1, we

endogenize collateral quality by allowing firms to undertake costly effort to improve it.
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Government guarantees create moral hazard by weakening firms’ incentives to maintain
high-quality collateral. Second, we introduce a hidden information problem concerning
the government’s fiscal pressures. In Section 6.2, we model fiscal pressures—which create
incentives to divert funds from guarantees—as the government’s private information.
Private agents form beliefs about government credibility based on observed behavior,

generating endogenous trust dynamics.

6.1 Endogenous Collateral Quality and Moral Hazard

The baseline model abstracts from a critical margin of firm behavior: the strategic choice
of collateral quality in response to government guarantees. This section endogenizes
collateral quality (p;) to reveal how guarantee programs create moral hazard incentives
that can undermine financial stability. We show that government guarantees induce firms
to substitute private effort with public insurance, allowing collateral quality to deteriorate
precisely because lower quality increases the probability of receiving subsidies.

To capture these dynamics, we allow firms to improve their collateral quality from p; to
Dt,adj &b cost c(pmdj — pt) after observing the government’s guarantee announcement. The
parameter ¢ > 0 reflects technological and organizational barriers to quality enhancement.
This cost is borne personally by the firm’s owner, enabling us to isolate pure incentive
effects from financing constraints.

The firm’s owner chooses the adjusted collateral quality pr.q by maximizing the

expected profit net of the quality improvement cost:

Ptagj = arg max (7t (Pt.agj) — (Pt.agi — Pr)] »
t,adj

where 7;(py q45) T€presents expected profits conditional on collateral quality. The resulting
quality choice Py 44 is publicly observable before the firm offers a debt contract—a timing
that reflects real-world verification practices.

The timing of events in Section 2.5 is updated accordingly. At the beginning of the
period, after the government announces the scale of government guarantee (Event ii),
the owner of each firm endogenously selects the new level of collateral quality and bears
the corresponding cost. Then, firms determine the borrowing amount and offer debt

contracts to their matched households according to the adjusted collateral quality.

28



6.1.1 Equilibrium Collateral Quality

We first analyze how government guarantees impact firms’ incentives to improve collateral

quality.

Proposition 7. Optimal collateral quality exhibits a discontinuous response to govern-
ment guarantees: when s, < 5, firms improve quality to pPraq = 1 — m; when
st > 5¢, firms maintain initial quality P aq; = pr-

The threshold 5, depends on quality improvement costs:

(i) ]fc<7qA )12, then 5, = K* + T, —

(i1) ]f”qA D ¢ < ;(gfpp§2, then 5, = K* +T; — C(;_f{);

0 .
l—pt 7

(gA—py) _— . e(1=pt)—y+y/le(1—pe) ]2 —4er(gA—1)(1—p)
(iir) If ¢ > JE=5s, then § = max{K* + T, — 2(¢A-1)(1—p1) 0}

Proof. See Appendix A.8. O]

Proposition 7 unveils the central moral hazard mechanism associated with government
guarantees. Firms face competing channels for accessing credit: improving collateral
quality to qualify for better lending terms versus maintaining low quality to maximize
expected government support. The trade-off generates perverse incentives—as guarantees
become more generous, equilibrium collateral quality endogenously declines.

The equilibrium exhibits a striking discontinuity. When the scale of government
guarantee s; is small, the benefits of relaxing financing constraints through privately
effort are high, inducing firms to improve collateral quality. However, as the guarantee
becomes more generous, it increasingly crowds out the incentive to improve collateral.
Once the guarantee crosses the threshold s;, firms are better off maintaining low-quality
collateral to maximize its access to the government guarantee, causing the equilibrium
collateral quality to drop sharply to its initial level, p,.

Intuitively, for any given scale of the government guarantee (s;), conditional on
improvement, firms choose precisely p;qq—the minimum quality qualifying for uncon-
strained information-insensitive contracts. Below this threshold, the marginal benefit of
collateral quality improvement increases with p; 4 (g%’; > 0), while the marginal cost is
constant at ¢. Thus, firms always have incentive to further improve collateral quality.
Above it, the marginal benefit drops to zero while costs remain constant at ¢, eliminat-
ing firms’ incentive to further improve collateral quality. Therefore, firms never choose

intermediate improvements—they either maintain initial quality p; or jump to Py ;-

29



This binary behavior means the threshold s, represents a critical tipping point. Be-
low it, the benefits of improving collateral quality dominate and firms actively improve
collateral quality; above it, moral hazard prevails and quality remains low. The threshold
itself decreases with quality improvement cost c—when improving quality is expensive
(complex securitization technologies, high opportunity costs of holding safe assets), even
modest guarantees suffice to discourage quality improvement. Conversely, when costs are
low, firms continue improving quality despite substantial guarantees.

The model thus predicts a discontinuous collapse of collateral quality at 5,. When
guarantees cross this threshold, collateral quality doesn’t gradually decline—it immedi-
ately drops to p;. Small increases in government guarantees can thus trigger an aban-
donment of collateral standards, transforming stable markets into fragile systems prone
to sudden crisis.

We can also characterize the firm’s decision through the lens of the cost of improving

collateral quality.

Corollary 4. Given the scale of the government guarantee sy, if ¢ < ¢(s;), firms improve
quality to Dragp = 1 — m; otherwise, if ¢ > ¢(s;), firms maintain initial quality

Pradgj = Dt- The expression of the threshold ¢(s;) is provided in the proof.
Proof. See Appendix A.9. m

This perspective is particularly relevant if we interpret ¢ as reflecting technological or
institutional frictions of improving collateral quality, such as the complexity of securiti-
zation and the opportunity costs of holding safe assets. Corollary 4 implies that even a

small increase in such frictions can trigger a sudden collapse in collateral quality.

6.1.2 Implications for Government Credibility and Financial Fragility

This firm-level moral hazard directly amplifies the government’s incentive to renege, mak-

ing the financial system inherently more fragile.

Corollary 5. Allowing for endogenous collateral quality increases the government’s in-
centive to renege on its guarantee relative to the benchmark case with exogenous collateral

quality.
Proof. See Appendix A.10. O

This amplification of financial fragility operates through multiple reinforcing channels.

First, fiscal costs materialize only for worthless collateral, making expected expenditures
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proportional to (1 — p;qq)s:. As guarantees expand, the dual effect of larger coverage
and deteriorating quality creates geometric growth in fiscal burdens—exceeding the linear
increase under fixed quality. This nonlinearity makes government commitments increas-
ingly untenable.

Second, the social cost of reneging is diminished with endogenous collateral quality.
Without government guarantees, firms can overcome financing frictions by investing in
collateral quality. By crowding out this private solution, the guarantee’s marginal con-
tribution to social welfare is lower than in the exogenous case, reducing the social cost
of reneging. In a repeated game framework, this diminished welfare loss weakens rep-
utational constraints on government default, destabilizing the entire guarantee system.
Even parameters supporting stable equilibria under fixed quality can yield crisis-prone

outcomes once firms’ strategic responses are considered.

6.1.3 Agency Frictions and Welfare-destroying Guarantees

Corporate governance structures can fundamentally alter the welfare implications of guar-
antee programs. We examine two regimes: frictionless firms where owners fully internalize
investment returns, and firms with agency problems where entrepreneurs only receive a

share a@ < 1 of the investment return m;, while bearing full quality improvement costs,

C(pt,adj - pt)-

Corollary 6. In the absence of agency frictions (o = 1), government guarantees are
welfare-improving.  However, when agency frictions are sufficiently severe (o is suffi-
ciently low), the moral hazard induced by the guarantee can cause it to be welfare-reducing.
Moreover, in economies with higher quality improvement costs, government guarantees are

more likely to become welfare-reducing.
Proof. See Appendix A.11. n

This potential welfare reversal emerges from compounding distortions. Agency fric-
tions create baseline underinvestment in quality—entrepreneurs bear full costs but cap-
ture only fraction a of returns. Government guarantees exacerbate this pre-existing dis-
tortion by subsidizing failure, further reducing private incentives for quality improvement.
When this agency problem is sufficiently severe, the resulting collateral quality deterio-
ration and investment inefficiency dominate any benefits from relaxed credit constraints,

causing the guarantee policy to become welfare-destroying. Moreover, in economies with
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higher quality improvement costs, the misalignment between private costs and social re-
turns becomes more pronounced, making government guarantees more likely to reduce
welfare.

This analysis challenges conventional wisdom about credit market interventions. Rather
than uniformly enhancing efficiency, government guarantees may reduce welfare when
combined with poor corporate governance. The model helps explain why similar guar-
antee policies generate vastly different outcomes across countries: nations with strong
governance may benefit, while those with weak institutions may experience negative ef-
fects. The key insight is that guarantees don’t just affect the level of credit—they also
alter the incentives of maintaining collateral quality, potentially undermining more value

than they generate.

6.2 Endogenous Trust Dynamics and Government Credibility

This section provides a microfoundation for the government’s commitment problem and
the dynamics of trust, which were treated exogenously in Section 5. We provide a micro-
foundation for the belief-updating process of firms and households regarding government
reneging, enriching and refining our earlier simplification, which assumed an indefinitely
long period of distrust followed by trust restoration.

We first present the updated settings. The government’s reneging decision depends
on the positive externality ¢ from alternative government expenditures. This parameter
follows a two-state Markov process, switching between a high-externality state, oy > 1,
where reneging is tempting, and a low-externality state, ¢; = 1, where the government
has no incentive to renege. The transition probability is x < %, reflecting persistence
in the state of . Specifically, if p;_; = ¢p, then ¢; = @y with probability 1 — x and
p: = @ with probability z. Conversely, if ;1 = ¢, then ¢, = ¢ with probability
1 — 2 and ¢; = ¢y with probability x.

At the beginning of each period, the government observes the true state of ¢; and,
conditional on this realization, announces the scale of the government guarantee. In
contrast, private agents (firms and households) only hold a probabilistic belief, Pr; g, that
the state is high (¢; = ¢py). They infer the probability based on public information: the
previous period’s belief and the government’s observed behavior. This creates an inference
problem where private agents must deduce the state from government actions. Since
all relevant information is publicly available, the process of belief updating is common

knowledge.
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Following belief formation, private agents are randomly assigned as either firms or
households in equal proportions. Consistent with the baseline model, the total measure
of private agents is 2, with measure 1 becoming firms and measure 1 becoming households.
This assignment reflects the arrival of investment opportunities—agents with opportuni-
ties become firms, while those without become households. Once assigned, agents retain
their beliefs throughout the period.

The private agent’s decision of whether to trust the government is made at an ex-ante
stage, before the agent’s role as either a firm or a household is realized. The agent there-
fore makes this decision to maximize their expected utility, anticipating a 50% probability
of becoming a firm and a 50% probability of becoming a household. Without trust, gov-
ernment guarantees are ineffective, and the agent’s expected utility is %U(O)S she obtains
surplus v(0) as a firm and zero as a household, yielding an average of v(0). Given that
the total measure of private agents is 2, aggregate social welfare is 2 x 1v(0) = v(0).

With trust, payoffs depend on government behavior. If the government honors its
guarantees, firms receive v(7T") while households are indifferent to lending, generating
expected utility of %’U(T) per agent, and social welfare equals v(T"). If, instead, the
government reneges, a wedge appears between private utility and social welfare due to
the externality from diverted funds. Aggregate social welfare rises to v(T) + (p — 1)T,
reflecting both firm surplus and the positive externality from alternative government
spending.® However, from the perspective of an individual agent, expected utility falls to
2v(T)—3T. This gap arises because the aggregate benefit from positive externality is dis-
tributed equally over a continuum of agents, rendering each individual’s share effectively
negligible from their perspective. Therefore, when the government reneges, a household
acting as a lender bears the full loss T" on its defaulted loan but receives virtually no
compensation from the very funds diverted from this default. In short, private agents
bear the direct costs of government default but cannot internalize the dispersed external
gains from diverted funds.”

Subsequently, firms and households are matched and form loan contracts based on
their beliefs. Note that agents cannot revise their initial decision of whether to trust the
government at this stage. At the end of the period, both types of agents consume their
entire holdings of goods. Before the next period begins, all agents revert to homogeneous

private agents, and the process repeats.

6The total externality, (o — 1)T, is divided equally between firms and households, so each group
receives 1(p — 1)T. With a total agent measure of 2, the social welfare gain is (¢ — 1)7.
"Equivalently, we may view the diverted tax revenue as being allocated to groups outside the set of

private agents involved in this transaction.
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The timing of the economy with endogenous trust dynamics in each period is as
follows.

Beginning of Period
) All agents revert to homogeneous private agents.
) Period starts. The government observes the true state of ;.
(iii) The government announces the scale of government guarantee.
)

Private agents update their belief Pr, ; based on public information and decide

whether to trust the government..
) Private agents are randomly assigned as firms or households, retaining their beliefs.
) Each firm is randomly matched with a household.
(vii) Firms choose a borrowing amount and offer debt contracts based on their belief.
)

Households decide whether to produce information. If a household produces in-
formation and find collateral bad, it renegotiates with the matched firm. Finally,

households determine whether to accept the loan offers.

(ix) If a household decides to lend, the matched firm obtain loans. The government

taxes firms for their investments. Then, firms invest the remaining numeraire.

End of Period (Same as Before in Section 2.5)
We now characterize the equilibrium trust dynamics between private agents and the

government, focusing on how beliefs shape guarantee provision and reneging decisions.

Proposition 8. In period t, let Pr, g be the private agents’ belief that p, = @p. There
exist two belief thresholds, Pry < Pry, that partition the equilibrium into three distinct
regimes:

- No-Trust Regime: If Pryg € (Pry, 1], private agents do not trust the government.
Anticipating this, the government offers no guarantees.

- Mized-Strategy Regime: If Pr.py € (Pry, Pri], private agents trust the government.
Upon observing ¢; = @y, the government honors guarantees. Upon observing ¢y = @y,
it reneges with probability F'(Pry ) and honors guarantees with probability 1 — F(Pry ).

- Full-Trust Regime: If Pry g € [0, Pry], private agents trust the government, and the
government strictly prefers honoring guarantees regardless of the realization of state ;.

The thresholds are derived in the proof.

Proof. See Appendix A.12. O
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Figure 1: The Dynamics of Private Agents’ Trust in Government

Figure 1 illustrates the trust dynamics between private agents and government. The
arrows in the figure reflect the dynamic evolution of Pr, gy—private agents’ belief that
v = @g. The government faces an asymmetric incentive structure: when ¢, = ¢y,
honoring guarantees is strictly optimal. When ¢, = g, it confronts a dynamic trade-off:
immediate externality gains from reneging versus future trust erosion. Crucially, reneging
fully reveals the high state (Pr;y = 1), triggering multi-period trust breakdown.

In the no-trust regime, where Pr, p is high, reputational costs become minimal—the
gap between Pr, iz and 1 is small, limiting potential trust loss. The government’s incentive
to divert funds toward high-externality expenditures dominates. Anticipating certain
reneging, private agents withhold trust entirely, leading to a no-guarantee equilibrium.
Without guarantees offered in equilibrium, no information is revealed and beliefs evolve
purely through the Markov process.

Conversely, in the full-trust regime, where Pr; g is low, the government possesses
substantial reputational capital. Reneging would trigger a prolonged trust breakdown—
the belief revision from low Pr; g to 1 creates an extended recovery period. The discounted
cost of this prolonged trust breakdown outweighs any short-term gains from diverting
funds. The result is a pooling equilibrium: the government honors guarantees regardless
of the state realization. Again, since pooling reveals no information about ¢;, beliefs
evolve purely through the Markov process.

The mixed-strategy regime emerges at intermediate levels of Pr, . At these belief
levels, reputational concerns partially offset reneging incentives. The government be-
comes indifferent between reneging and not and randomizes when observing ¢; = g,

generating a semi-separating equilibrium. This creates the only regime with information
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transmission. A decision to honor guarantees is a positive signal, leading agents to revise
Pr; g downward via Bayesian updating that incorporates both the government’s strategy
and the Markov transition probabilities. A decision to renege, however, remains a fully
revealing negative signal that collapses reputation and resets the cycle of trust recovery.

This framework allows us to endogenize the duration of the punishment phase follow-

ing a default.

Corollary 7. If the government reneges on a trusted guarantee, it must endure a break-
down of trust for an average of n periods before reqaining credibility. The expression for

n 1s derived in the proof.
Proof. See Appendix A.13. O]

This corollary provides a direct microfoundation for the multi-period punishment as-
sumed in our baseline model. A default is a fully revealing event that causes private beliefs
to collapse to Pr; iy = 1, breaking trust completely. In subsequent periods, beliefs evolve
passively according to the Markov process until they decay sufficiently to fall below the
critical threshold Pry, at which point the private sector is again willing to extend trust.
The expected duration n captures both the persistence of the high state and the prob-
ability of subsequent reneging, yielding the government’s effective reputation recovery
time. The corollary demonstrates that the expected duration of this reputational recov-
ery can be precisely n period, providing a microfounded complement to our simplifying

assumption.

7 Policies to Prevent Crises

Having established that when the government has incentives to renege, a negative shock
to either collateral quality or productivity can trigger guarantee-based financial crises
through the collapse of multiple equilibria, we now evaluate three policy interventions to
mitigate such crises. While our framework addresses both collateral quality and produc-

tivity shocks, we focus on collateral quality shocks as the mechanisms are analogous.

7.1 Transition to Market-based Insurance

Financial crises arise when governments divert guarantee funds to alternative expen-
ditures. Converting implicit guarantees into explicit insurance could prevent this, as

insurance companies face stricter regulations and cannot renege as easily as governments.
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Consider an economy where firms establish an insurance company to manage collateral
risk. At the beginning of each period, the insurer offers contracts specifying premium ¢
and compensation k per unit of collateral. Since output is non-pledgeable, firms must

use borrowed funds to pay the premium. When collateral fails, the insurer compensates

holders.

Proposition 9. In a competitive market, the insurance company will set the insurance
premium (1) within the range [T}, (1 — p,)M], and the compensation for each unit of

collateral as k = — € [s}, M].
pt

Both market-based insurance and government guarantees can mitigate the constraint
of private information production and achieve the socially optimal allocation. Insurance
increases bad collateral’s value, reducing households’ information production incentives.
The tax-guarantee policy essentially functions as mandatory insurance: holders of good
collateral pay taxes without compensation, while holders of bad collateral receive net
transfers.

The crucial difference lies in commitment. Unlike governments that can renege, insur-
ance companies face strict regulations—separate account management, frequent report-
ing, and bankruptcy consequences for default. These constraints make fund diversion
nearly impossible. Thus, if the economy transitions to a market-based insurance system,
even when collateral quality falls below p, households may maintain trust in insurers,
preserving investment efficiency.

However, three challenges complicate this transition in emerging market economies.
First, building market trust takes time. While the US, Canada, and France have de-
veloped robust private mortgage and credit insurance markets, China’s financial system
remains dominated by implicit government guarantees, particularly for local government
and SOE borrowing. During transition, the system remains vulnerable to shocks that
could undermine nascent market confidence. Second, profit-maximizing insurers differ
from welfare-maximizing governments. Achieving social optimality requires perfect com-
petition with zero profits—monopolistic insurance markets would overprice contracts,
leading to an underinvestment problem. Third, insuring large-scale borrowers like lo-
cal government financing vehicles (LGFVs) demands substantial insurer equity to meet
regulatory requirements, further prolonging transition.

Therefore, while market-based insurance represents the long-term solution, immediate

crisis threats necessitate alternative measures.
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7.2 Collateral Swaps

An alternative policy intervention directly targets the channel of the shock: the quality
of collateral itself. Inspired by the Federal Reserve’s Term Securities Lending Facility
(TSLF) during the 2008 crisis, a collateral swap allows firms to exchange their risky
collateral for risk-free government assets. Introduced in March 2008, the TSLF allowed
primary dealers to exchange illiquid securities for Treasury securities through weekly
auctions. With an initial $200 billion cap, the facility ultimately lent over $1.9 trillion on
a rolling basis, stabilizing repo markets and restoring confidence during the crisis’s most
volatile periods.

Consider the following simplest collateral swap policy that preserves expected value.
The policy transforms risky assets worth M with probability p; into safe assets worth

p: M with certainty, and we have the following corollary.

Corollary 8. A collateral swap that improves collateral quality from p; to 1 prevents a

financial crisis following a negative shock.

The mechanism is straightforward. By providing safe collateral, the swap eliminates
the need for costly information production by households and, crucially, for the govern-
ment guarantee itself. By removing the guarantee, the policy sidesteps the government’s

reneging problem entirely. Investment becomes min p; M, K*, yielding social welfare:

vtCollateral Swap _ (qA _ 1) min{pt]\/[, K*} (10)

Compared to social welfare v; = (¢A — 1) K* when firms hold risky assets that are fully
guaranteed by the government, the policy prevents crises without reducing welfare when
peM > K*, that is, when the collateral’s expected value is sufficient to fund the optimal
investment. For lower collateral values p;,M < K*, the policy still prevents crises but
constrains financing scale, as safe assets lack the multiplier effect of guaranteed risky

assets.

7.3 Debt Swaps

China’s 2015 debt swap program illustrates another approach. Beginning in March 2015,
local governments could swap various liabilities—bank loans, trust financing, LGFV
bonds—for explicit local government bonds. This formalized repayment responsibilities

and enhanced fiscal transparency.
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Similar programs have emerged globally. India’s state debt consolidation scheme,
[taly’s subnational bond issuances, Greece’s EU/IMF-mandated liability recognition, the
Philippines’ assumption of National Power Corporation debt, Brazil’s state debt feder-
alization, and Mexico’s post-peso crisis FOBAPROA conversion all formalized implicit
liabilities to restore fiscal credibility.

By swapping implicit guarantees with explicit local government bonds, local gov-
ernments face stricter repercussions if they fail to repay. Implicit guarantees lack clear
contracts, whereas local government bonds have precise terms, and defaults can have sig-
nificant, long-lasting impacts. Moreover, as funds from new debt issuance are managed
in special accounts, diverting them to general government expenditures is very challeng-
ing. We model this as the government being unable to redirect bond proceeds to general
expenditures.

Specifically, after project payoffs and the fundamental value of collateral are realized,
the government can issue new debt to finance its guarantee obligations. It issues debt
to external investors, which must be repaid in the next period.® External investors are
risk-neutral, and since government debt is safe, the required interest rate r equals %

We consider this policy to be a bailout policy for guarantee-based financial crises.
When a negative shock reduces collateral quality below the threshold p in period ¢, the
government can issue new debt at the end of the period. This debt can be used to
honor existing guarantees and roll over old debt. That is, debt issuance in period ¢ can
cover guarantee promises for period ¢ and repay debt issued in period t — 1, meaning
By < (1 —py)si + Bi1(1 + ). To reflect constraints related to taxation capacity and
government credit, we assume that the sum of principal and interest cannot exceed an
upper bound (. Thus, for any period t, the scale of debt, denoted by B;, must satisfy
Bi(1+47) < (. When the maximum average benefit from guarantees falls below alternative
government expenditures (BA(T}) < ¢ — 1), the government allocates no tax revenue to
honor guarantees, relying entirely on debt issuance, and thus we have B, > (1 —p,)s, in
this scenario.

Consider a shock reducing collateral quality to p;, where p,< p. Without debt swaps,
investors anticipate government reneging, destroying trust and triggering a guarantee-
based crisis. With debt swaps, the government uses bond proceeds to honor guarantees,

maintaining household confidence.

8For simplicity, we assume the government needs to repay the debt in the next period. Allowing
longer debt maturities does not change results.
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For n > t, the government needs to solve the following optimization problem.

max (A — 1)K, —v -I{Con=1S}+ (p — 1)G,

Tn,Bn,sn
st. Go+ (1 —pu)sy+ Bui(1+7)=T,+ B,
Bu(1+7) <(
By < (1= pn)sn + Bpa(1+7)
B, > (1 —pn)sn i ANT) <@ —1
B 1=0
{Con = IS}~ 1 if IS contract is used

0 if IT contract is used

Then, we have the following proposition.

Proposition 10. (i) When the debt capacity ¢ is sufficient, the debt swap policy can
prevent the guarantee-based financial crisis in the current period.
(1) The debt swap policy makes guarantee-based financial crises more likely to occur

in the future. That is, the cutoff collateral quality p will increase.
Proof. See Appendix A.14. O]

Proposition 10 suggests that as long as debt capacity is adequate, the debt swap
policy can prevent an immediate crisis. It acts as a commitment mechanism, ensuring
the government cannot divert funds from new debt issuance. This allows for the use
of information-insensitive debt contracts and restores efficiency. However, debt capac-
ity must be sufficiently large to counteract the negative shock; otherwise, limited debt
capacity will constrain debt issuance and maintain the government’s incentive to default.”

In reality, debt capacity is finite. The accumulated debt must be serviced, which drains
future fiscal resources. If the government repays debt, it must divert tax revenue from
guarantees, reducing the efficiency of tax revenue utilization and increasing government’s
reneging incentives. Alternatively, continuous rollover eventually exhausts debt capacity,
forcing tax-financed interest payments that similarly reduce available resources. Both
paths strengthen the government’s incentive to renege, raising the cutoff collateral quality

p and making guarantee-based financial crises more likely to occur.

9Clearly, even when collateral quality is endogenized, the commitment mechanism introduced by the
debt swap policy remains effective.
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In summary, while the debt swap policy can prevent imminent crises, it exacerbates fu-
ture financial fragility. The existence of debt capacity and interest obligations ultimately
prevents perpetual debt rollover, requiring future repayments.

Note: We do not introduce collateral quality recovery in our analysis. If collateral
quality also improves post-shock, the policy’s effectiveness hinges on whether the recov-
ery in collateral quality outpaces the increase in the cutoff value p. Should the collateral
quality grow rapidly enough, the policy could avoid the current crisis without precipi-
tating future crises. In this case, the policy aids the economy through downturns, with
economic growth absorbing the rescue costs. However, when the growth of collateral

quality is insufficient, the debt swap policy will still precipitate future crises.

8 Conclusion

We develop a theory of a guarantee multiplier to explain the power and prevalence of
government guarantees in credit markets. Our central insight is that government guar-
antees generate a multiplier effect: one unit of tax revenue deployed as guarantees can
expand lending by more than one unit, thereby increasing aggregate investment and wel-
fare. This multiplier arises because guarantees create cross-subsidization from good to
bad collateral holders, relaxing information-based borrowing constraints. This multiplier
effect is stronger when debt contracts are information-insensitive, as the policy alleviates
financing frictions for all firms, not just those with bad collateral.

However, if government guarantees are implicit, they will create a powerful source
of financial fragility. We demonstrate that the government’s commitment to honor its
promise is time-inconsistent and state-contingent. Credible guarantees can only be sus-
tained if collateral quality and productivity exceed a critical threshold, as the social value
of the multiplier—and thus the government’s incentive to maintain trust—rises with eco-
nomic fundamentals. This creates a sharp discontinuity: a negative shock can trigger a
collapse of trust, trapping the economy in a no-guarantee equilibrium characterized by a
severe credit crisis.

This fragility is amplified by endogenous responses from both firms and the govern-
ment. First, guarantees introduce a potent moral hazard, as firms rationally underinvest
in collateral quality by substituting private effort with public insurance. This endogenous
deterioration of collateral raises the expected fiscal burden of the guarantee, paradoxi-
cally strengthening the government’s ex-post incentive to renege. Second, we provide a

microfoundation for the dynamics of trust itself. A government default acts as a revealing
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signal that shatters credibility, plunging the economy into a "trust desert." The expected
duration of this breakdown—which we derive explicitly—determines not only the sever-
ity of the crisis but also the government’s ex-ante willingness to commit, explaining why
guarantee systems exhibit sudden collapses rather than gradual decay.

Our analysis of crisis mitigation strategies reveals fundamental trade-offs. Market-
based insurance can provide stronger commitment but requires competitive markets and
gradual implementation. Collateral swaps eliminate reneging risk but sacrifice the guar-
antee multiplier, potentially constraining credit when most needed. Debt swaps prevent
immediate crises by creating commitment devices but amplify future fragility by ex-
hausting fiscal capacity. These interventions illustrate a broader principle: policies that
stabilize guarantee systems today often increase tomorrow’s vulnerability.

The guarantee multiplier framework provides a unified explanation for several em-
pirical regularities: why emerging economies rely heavily on implicit guarantees during
growth phases, why these systems collapse abruptly rather than gradually, and why re-
covery requires prolonged institutional rebuilding. More broadly, our theory highlights
how the interaction between private information production, government commitment
problems, and endogenous trust dynamics shapes the evolution and stability of financial

systems.
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Appendix A Proofs

A.1 Proof of Proposition 2

When the firm is using information-sensitive debt contract, the investment is

KtIS =p K"+ (1 —p) (s — 1y).

One unit increase in tax (7}) can increase the scale of guarantee (s;) by 1%“, and thus

the net increase in investment is

(1 —pi)(

—1) = D,
1 —p: )
and the scale of loans will increase by p; + 1, since L/ — T, = KI5.

When the firm is using constrained information-insensitive debt contract, the invest-

ment is

CII Y
Kt = 1 + St — E
— Dt
1
1—p¢?
1
1—p¢?

Again, one unit increase in tax (7}) can increase the scale of guarantee (s;) by

and thus K!! can increase by 1+m —-1=
since LE — T, = K¢,

When the firm is using unconstrained information-insensitive debt contract, the scale

- f;)t , and the scale of loans will increase by

of loans is always K* + T}, and the investment is constant and equals K*.

A.2 Proof of Proposition 3

Solving s; from LY > LU that is,

+St2K*+E7
T—p

and notice that Ty = (1 — p;)s;, we have

(1—p)K* —
Pt(l —pt) '

(A.1)

St =2

Thus, when s; > %, K* is not constrained by the no-information-production

constraint, and the firm can use unconstrained information insensitive contracts.
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Then, when 7€ > 715 the firm will choose to use constrained information-insensitive
9 t t

contracts, that is,
(qA = DK =T, > p(gA — DK + (1= p)(gA = 1)(si = T) =y — T

Solving s; from this inequality, we have

5 > K*(1 - pt>pt<qA2_ 1) — qAy +pt/7' (A.2)
(1 =popi(gA—1)
Finally, we need to compare the two cutoffs (A.1) and (A.2). Since

A +pey  gAy( - p)
pi(gA—1) pe(gA —1)

>0,

we have (A.1) > (A.2). Therefore, when s; < K*(I_I(’{)f’;t(;léquf)li‘i;‘7+p 7 the firm will use

*(1—p¢)pt (qA—1)—qAy+pey %
(1—pe)pi (gA—1) <5 < pe(—p) the firm

. . . K
information sensitive contracts. When

will use information-insensitive contracts.

A.3 Proof of Proposition 4

(i) Socially optimal investment K* can be achieved if the guarantee policy helps to the
firms to use unconstrained information-insensitive contracts. Proposition 3 has shown

that s; > (I;fztl)—_KI;)_"’, K* is not constrained by the no-information-production constraint,

and the firm can use unconstrained information insensitive contracts. Since T; = (1—p;)sy,

1—ps ) K*— . . . . oL
(pt;—tw, the firm can use unconstrained information insensitive

we have when T, >
contracts. Finally, since we have assumed that p,M > K*, the upper bound of s; is M.
To see this, p,M > K* implies (1 —p,)M < M — K*. Then, when s, = M, the collateral
becomes completely safe. The lump-sum tax is T, = (1 — p;)M, which is smaller than
M — K*. This means that the firm can still invest K* when the collateral is good, and
socially optimal allocation can be achieved.

(i) Ty = (17;;2#’ since the denominator increases with p; and the numerator
decreases with p;, we have T} decreases with p;.
(1;32’51)5;)_7 = K;tl’%” . Still, the denominator increases with p; and the numerator

decreases with p;, and we have s; also decreases with p;.

*
S =
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A.4 Proof of Corollary 1

(i) If the government chooses not to guarantee, that is, T, = (1 — p;)s; = 0, the firm
will choose to use information-sensitive contract, and K; = K/°. When the firm is using
information sensitive debt contracts, as shown by Proposition 2, one unit of tax rev-
enue spent on guarantee increases the investment by p; units. When the firm is using

constrained information-insensitive contract, spending one additional unit of tax revenue

1f—tpt units. Since p; < 1, we have 1ftpt > .

Thus, the benefit of using one unit of tax revenue is higher in the range of constrained

on guarantee increases the investment by

information-insensitive contract.

According to Proposition 3, without government guarantee, the firm will choose to use
an information sensitive contract. When the government provides guarantee and 7; < T},
the first part of subsidy (7} € [0, £~ ”Zf;@fﬁ;wﬁp 1) will be used to make the firm
use an information-insensitive contract. The rest of subsidy will improve the investment

in the range of constrained information-insensitive contract. When 7; becomes higher, the
tax revenue spent in the range of constrained information-insensitive contract will account
for a larger proportion. Since the benefit of using one unit of tax revenue is higher in the
range of constrained information-insensitive contract, the average the average benefit of
per unit of tax increases with 73 when 7; < T7.

Then, when the firm is using unconstrained information-insensitive contract, increas-
ing the lump-sum tax by one unit will not increase the investment, and thus the benefit
is zero. Thus, any increase in 7; when 7; > T} will reduce the average benefit. Therefore,
the average benefit of per unit of tax achieves its largest value when 7; = T}".

(ii) If the government chooses not to guarantee, that is, 7; = 0, the firm will choose to
use information-sensitive contract, and social welfare equals (¢A—1)p, K*—~. When T; =
T, the government helps the firms to borrow K* under an unconstrained information-

insensitive contract, and social welfare equals (¢A — 1) K*. Thus, the welfare gain is
(A= 1DE" = [(¢A = Dp K" =] = (¢A = 1)(1 = p) K" + .

The average benefit of per unit of tax equals

(@A-DA-p)K"+y (@A-D0-p)K "+

Ty (I—pt) K*—v ’
bt
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which is equivalent to
pt[(qA - 1)K* + ljpz] (A 3)
K* — 2 ' !

1—p:

Since p; increases with p;, and %m increases with p;, we have the numerator increases
with p;, and the denominator decreases with p;. Therefore, the average benefit of per

unit of tax (A.3) increases with p;.

A.5 Proof of Lemma 1

Since the average benefit of diverting funds to alternative government expenditures is a
constant, the government incentive to keep promise depends on the average benefit of
providing guarantee. Corollary 1 shows that the average benefit of providing guarantee
achieves the largest value when 7; = Ty. Thus, for any 7; # T}, the government has
larger incentive to renege, compared to 7; = 1}. Increasing or decreasing 7; will both
make the government have stronger incentive to renege. Then, if the equilibrium in
which households trust the government does not exist when 7, = T}, any equilibrium
with households’ trust does not exist. This is because if the government has incentive to
renege when 7; = T}, any other 7} will make the government have even stronger incentive

to renege.

A.6 Proof of Proposition 5

If the government chooses not to guarantee, that is, 7; = 0, the firm will choose to use
information-sensitive contract, and social welfare equals (¢A — 1)p,K* —v. When T}, =
Ty, the government helps the firms to borrow K* under an unconstrained information-
insensitive contract, and social welfare equals (¢A — 1) K*. Thus, according to the proof

of Corollary 1, the largest average benefit of per unit of tax equals

pl(gA = DK™ + 2]

1—p¢

ATY) =

The government is indifferent between reneging and not if the discounted value of the

benefit equals the average benefit of government expenditures, ¢ — 1. Thus, as long as

)21, (A4)

1—-p

the government will not have incentive to renege. Thus, p is the solution of p; in the
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following equation:

ellgA — DK™ + 2]
1fﬁ/\(Tt*):1€5p qK*_Llpt =p—1L (A.5)

Solving for p; from equation (A.5), one root of this equation is larger than 1. Since p; < 1,
only the root smaller than 1 can be the solution p.

Under p, the government is indifferent between reneging and not. As shown by Corol-
lary 1, the largest average benefit of using per unit of tax to provide guarantee (A(7}))
increases with the collateral quality (p;) for any 0 < p, < 1. Thus, any p; smaller than p
cannot make (A.4) hold under any T}, which means that when p; < p, only the equilibrium

without government guarantee exists.

A.7 Proof of Corollary 2

Similar to the proof of Proposition 5, the largest average benefit of per unit of tax equals

pel(gA = DK™ + 2]

ATY) =

The government is indifferent between reneging and not if the discounted value of the
benefit equals the average benefit of government expenditures, ¢ — 1. Thus, as long as
%)\(Tt*)/\z Y — 1,t£1§ government will not have incentive to renege. This is equivalent
to ¢gA > qA, where gA satisfies

(o —1) (K*— th) -

e .
1-3Pt 1 —p

JK*+1.

The value of q/z\él must be larger than 1. Otherwise, ¢A— 1 will be negative and the project

is inefficient. The government will have no incentive to promote investment at all.

A.8 Proof of Proposition 7

By definition, the firm chooses the adjusted collateral quality to maximize expected profit

net of quality improvement cost:

ﬁmdj = arg ;ﬂaji [Wt(pt,adj) - C(pt,adj - pt)] .
t,adj
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The function 7;(p; 44;) depends on the contract type the firm adopts, which is a function
of the adjusted collateral quality. According to Assumption 2, we have p; € (p3(0), p2(0)).
Since pyagj > pr, it follows that pt.q > ps(0).
The firm’s contract choice is determined as follows:
- If pragj < P2(s), the firm selects an information-sensitive (IS) contract:
Wt(pt,adj) = ths(pt,adj)

= Pragi(qA = K" + (1= prag) (qA — 1)(s, = T) =7 = T,

- If pa(s) < pragj < p1(s), the firm selects a constrained information-insensitive (CII)

contract:

7Tt<pt,adj) = ﬂ-tcjl(pt,adj)

— (gA —1) <L+st—Tt) ~ T,
1_pt,adj

- If praag > P1(s), the firm selects an wunconstrained information-insensitive (UII)

contract:

7Tt(pt,adj) = 71-Lyll(pt,adj)
=(gA—-1)K* -1,

No Interior Solution We first examine whether an interior solution for p; 4 exists.

This requires the first-order condition:

dmy(Pradj) p—
dpt,adj
together with a second-order condition:
dQWt(pt,adj) < 0.

2
dpt,adj

Computing second derivatives for each contract type:

. . L. d2rls . . . . L.
- For information-sensitive contracts: dp% = () - For constrained information-insensitive

t,adj
d2xCl . . . . el
contracts: dpzt = 2(qA — 1)m > 0 - For unconstrained information-insensitive
t,adj ,adj
2 11
contracts: = S =
pt,adj

o1



Hence, no interior solution satisfies the concavity condition. The optimum must lie

at a boundary point.

Corner Solutions We now examine three possible corner solutions: p; qqj = Dt, Dt.adj =

Da(s), and pyaq; = p1(s).
- Case 1: Ptadj = Pt

This corner solution is optimal if:

drls
<c,
dpt,adj P
which implies:
c
K'—s+ T, < .
- Case 2: p; a4 = D2(5)
This would require:
d’]TCII d7TIS
¢ < ¢ and t > c.
dpt,adj Pa(s)+ dpt,adj Pa(s)—
However, since:
d7rt1 S d7TtCH
dpt adj Pa(s)~ dpt adj 152(5)+’
no such solution exists.
- Case 3: prag = D1(9)
This corner is optimal if:
d’]TUII dﬂ'CH
t < c¢ and t > c.
dpt,adj pi(s)* dpt,adj Pi(s)~

Since :lhtUH = 0, the first condition always holds. The second condition becomes:

t,adj
A-1
(gA - )72 > e
(1= pa(s))
Substituting pi(s) = 1 — ==l vields:
* &y
K" — T, > .
stz gA—1
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Comparing Payoffs The firm chooses between p; ,4; = pr and pt .4 = P1(s) by com-
paring net profits.

- If progj = Dr(s):
me(P1(s)) — c(pi(s) —pe) = (@A = 1)K* = T; — c(p1(s) — pr)-
- If pragi = pe: - If pr > P1(s) (unconstrained information-insensitive contract), then:
mi(pe) = (gA - DK* T,

- If pa(s) < pr < p1(s) (constrained information-insensitive contract), then:

m@ﬁz@A—D< +&—E)—ﬂ

I —py

- If pr < pa(s) (information-sensitive contract), then:
Te(pe) = pe(gA — DK™ + (1 = p)(qA = 1)(se = Tt) =y = To.

We now compare the firm’s net profit across two potential collateral quality choices,

Dradgj = P and p qq; = P1(s), to determine the optimal strategy.

Case 1: When K*—s,+1T; < 1%]% Given py(s) = 1——K*,Zt+n7

simplifies to K* — s; + T} < 1%%. Since collateral quality cannot fall below p;, the firm

the condition p; > py(s)

chooses:
Ptadj = Pt-

Case 2: When K* — s, +T; > %pt and po(s) < p; By definition, ps(s) satisfies

15 (Pa(s)) = 71 (Py(s)). Substituting and simplifying the condition yields:

\ v(qA — py)
<K' —s+1T, < )
I —py ! ' pt(l —pt)(qA— 1)

In this region, the firm prefers p; ,q; = p1(s) over p; if:

(1A= DK =T, = clpr(5) = p) > oA = 1) (12

+5t_Tt> —T;.
— Pt
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Substituting pi(s) = 1 — ===,

1—p

Given K* — s, + 1T, >

this reduces to:

1_
y(ka,Hn—%zf?)>0

——_ this inequality simplifies to:

c(1—py)
K*—s,+T, > ——-2=.
t t dA_1
Thus, we have three cases:
c(1-pt)
-If € plt < 17, then:
. Pt ifK*—st+Tt§%pt,
Ptadj = . .
1——K*_St+Tt it K*—s+T1; > - pt
(1—pt) (gA
- 1t ljpt < CqA—plt = pz(lw—it)(;)z 1) , then:
if K*— s, 4+ T; < iz
A Dt 1 St 14y S qA—1 >
Pradj = v : o * v(qA—p¢)
V- o <K' —set T < 5 5pa
c(1-pt) v(gA—pt) .
- If A o A—p)(gA=T) then:
R . A —
Dradgj =pr I K*—s5,+T, < il )

Case 3: When K* — s, + T, > %m and p; < pa(s)

K*—8t+ﬂ>

The firm prefers p;(s) to p; if:
(qA = 1K™ =T, — c(pi(s)

This condition holds whenever:

c(1—py)

—pe) > pe(gA — 1)K* +

(1l —p)(gA-1)

Y(qA — pr)
pt(1 - Pt)(qA - 1)'

(1= pe)(gA = 1)(s: — T)

Y(qA — py)

gA —1

(1 —p)(gA—-1)

o4

This condition implies:
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If instead C&__p lt) > o ((;?)(5;1 1y» the inequality can be simplified to:

c(l—p) =7+ \/ L—p¢) =72 —4ey(qA = 1)(1 = py)
2(qA=1)(1 = py) '

K* — S¢ + Tt >
Hence, the firm chooses:

. B 1-— m if the above inequality is satisfied,
DPtadi =

Dy otherwise.

Summary The firm’s collateral quality choice is characterized by the threshold §;, such

that:

I A _
R B 1 K s T, if s; < St,
DPtadj =

De if s, > 5.

The cutoff 5; is determined by the following piecewise condition:

-Ife< 'zqu )1) then:

— :K*—i—ﬂ— 1 "}/ .
— Dt
A < o< 2 then
C(l—pt)
=K'+T, — ——~.
+ 1y gA—1

-Ife> v(zzlA pp§§, then:

c(I—=p) =7+ \/[C(l —pi) — ) —dey(gA = 1)(1 —py)

s, =max{K*+1T, —
K { K 2(gA —1)(1 — py)

L0},

A.9 Proof of Corollary 4

The threshold ¢(s;) is defined as follows: If s, > K* + T, — p , then ¢(s;) = 0; If
K*+ T, — —Ap) o o s o l_m then ¢(s;) = ( _St+Tt)(qA V. If s, <

pt(l(—ﬁt)(qf)‘—l) (o) QAT K" — 504 T+ 1—p¢
* Y\gA—pt = _ U—pt){q —Stt1t ’y
K+ T, — P (gAT) then é(s;) = [T
According to Propsition 7, when s; < 5;, the optimal adjusted collateral quality is

A~ _ Y = 3 A —
Pradj = 1 — eI When s; > 5, firms choose not to adjust, and p; qq; = ps-

95



K+ T, — if ¢ < Aed])

—pt (1—p¢)?

5 =S K*+T, — —<A—P;> if —V(gqj; JJ <c< ;—jg;“_;f;g,
% c(1=pt) =y+/ [e(1=pt) —7]>—4cy(gA—1) (1—p) (gA—py)
K+ T - 2(qA—1)(1—pr) if e> o

It is straightforward to verify that s; is strictly decreasing in c¢. Therefore, the condi-
tion 5, < K*+T, — 1=~ holds for all ¢ € [0,4+00). In particular, when s; > K*+T, — ey
it must follow that s; > 5;, and according to Proposition 7, firms choose not to adjust
collateral quality, i.e., p, adj = p;.

When s; < K*+ T, — ——, the comparison between s; and 5,(c) depends on the value
of the cost parameter c.

Consider the intermediate range (( PAE —1) ¢ < 2ad-p) 1y this case, the threshold s

— pe(l—pe)?”
takes the form 5, = K*+T,— (1 pt , which lies in the interval [K* +T; — %, K+ T, — = )
Since 8; is strictly decreasing in ¢, for any s; € [K* + T — %, K*+T, — 1_pt ,

we have the following-

-Ife 2 _stH;;)(qA D! , then s; > 5; and the firm does not adjust: p; aq; = ps;
CIfe < & e 7;’;)([1‘4 1), then s, < 5 and the firm chooses to improve collateral
v

quality: prag =1 — =77

Similarly, when s; € [O K*+ T, — %), we have:

SIfe > U= pt)(q_?)t DK —se 4T+ , then s, > §; and the firm does not adjust: p.q = pe:
K*—St+Tt

(-p t)l(q—it D=1t 1047 then s, < 5, and the firm improves collateral quality:
K*—st+Tt

N N S

pt,ad] - 1 K**St+Tt

-Ife<

A.10 Proof of Corollary 5

In a repeated game setting, a government that honors its commitment must set the
guarantee level to maximize social welfare. It can be shown that the socially optimal

guarantee satisfies the condition:

gl

K*—St—f-ﬂ: .
L—p

Under this condition, and by Proposition 7, firms do not improve collateral quality
and optimally choose an unconstrained information-insensitive (UIl) contract. Social

welfare consists of two components: the firm’s investment return and the cost associated
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with improving collateral quality. When the guarantee satisfies K* —s; + T} = I_Lpt, firms

avoid the quality improvement cost, while UII contracts ensure investment efficiency.
Therefore, this condition ensures the first-best allocation.

IftK"—s;+7T; < I_Lpt, then either the firm improves collateral quality and incurs a
cost, or retains the original quality and forgoes the UII contract, sacrificing efficiency.

Thus, to achieve a welfare-maximizing outcome, the guarantee must satisfy:

From Proposition 7, we know that when s; = K *+Tt—l_ipt, the firm chooses P 447 = p:.

Accordingly,

Wt(ﬁt,adj, St) - C(ﬁt,adj - Pt) = Wt(pt, St)-

Now suppose the government reneges and diverts the guarantee funds, setting s, = 0.

The firm then solves:

ﬁt,adj = arg gnax [Wt(pt,adj, St = 0) - C(pt,adj - pt)] .
t,adj

Therefore,

Wt(ﬁt,adj(st = 0), O) - C(ﬁt,adj(st = 0) - pt) > Wt(pta 0)-

Hence, the welfare loss from reneging under endogenous collateral adjustment is:

Wt(Pt, sp = K"+ T, — ) - [Wt(ﬁt,adj(o)a O) - C(ﬁt,adj(o) - pt)] :

1 —p

In contrast, under exogenous collateral quality (with p; .4 = p; always), the loss from
reneging is simply:

me(pe, st = K* 4+ T} —

v
— 0).
1 _pt) 7Tt(Pt: )

Because (Pt .q4;(0), 0)—¢(Pt.ag; (0)—pr) > m(pe, 0), the government’s loss from reneging
is smaller when firms can endogenously adjust collateral. Therefore, the commitment

constraint is weaker, and the government is more likely to renege.
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A.11 Proof of Corollary 6
Let social welfare be defined as:
Vt(St) = Wt(ﬁt,adj(st)a St) - C(ﬁt,adj(st) - pt)-

Then the marginal effect of the guarantee on welfare is:

% aﬂt ¢ 8ﬁt,adj —i-%
Osy B apt,adj Osy 8315.

Case 1: No agency frictions

The firm chooses py qq; such that either:

0 OPt.adi
T =0 or Pradi _ 0.
Ot adj dsy
Moreover, depending on the contract regime, we have:
aﬂ't aﬂ-t
— =qgqA—-1 or — =0.
aSt a 8St

Hence, g—‘s/;t > 0, implying that government guarantees always improve social welfare in

the absence of agency frictions.

Case 2: Agency frictions

Suppose the entrepreneur owns only a fraction « of the firm and bears the full cost

of improving collateral. Then the entrepreneur’s first-order condition becomes:

aﬂ't
apt,adj

Om, —c= (l—l)c>0,
apt,adj o

—c=0.

(67

This implies:

Ost t,adj

as a < 1. Additionally, 8’55—’;;‘” < 0. Therefore, the first term in 2% which is (—az?’rf - —

. . o ~ 1 - K*_Z +T lf St < gt’
becomes negative. According to Proposition 7, Py qq = e

(1)

(K*—St—l-Tt)

Pt it s, > 5

the first term in g—gj equals to —

equals to ¢gA — 1 or 0.

o8

C) 8ﬁt,adj

8St

Thus,

> or 0. The second term in g_ﬁ is g—’;, which
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ov;

(l—l)cv . . .
- 7 is large enough, the overall derivative Zt

If « is sufficiently small, term Bt Ty

may be negative.

Hence, when agency frictions are sufficiently severe, government guarantees reduce the
entrepreneur’s incentive to improve collateral quality, leading to inefficient investment and
lower social welfare.

The extent to which government guarantees harm social welfare depends on the quality

improvement cost ¢ and the investment technology parameter A. Specifically, %{;ﬁt =
(a1 02V, 02V, 02V,
~E Ty or 0, aA_a; = q or 0. Thus, we have aca; < 0 and aA_aét > 0. In

other words, the higher the quality improvement cost or the less efficient the investment

technology, the more detrimental government guarantees are to social welfare.

A.12 Proof of Proposition 8

We proceed by considering three cases based on the value of Pry g, the belief held by pri-
vate agents about the likelihood that ¢; = ¢g. For each case, we analyze the equilibrium

behavior of the government and firms/households, as well as the belief updating process.

Case 1: Pr, gy € (Pry,1] In this case, private agents do not trust the government, and
consequently, the government does not offer guarantees. This outcome is intuitive: if
private agents do not believe the government’s commitment, guarantees are ineffective
in stimulating investment. Moreover, taxation reduces output without generating any
increase in investment. Therefore, the government remains inactive, and private agents
receive an expected payoff of @.

Now consider a potential deviation: suppose private agents deviate from the equilib-
rium strategy and choose to trust the government, and the government, in turn, chooses
to offer guarantees. Then, if the true realization is ¢; = ¢, (with probability 1 — Pry g),
the government will not renege and private agents will receive an expected payoff of UTT)

If instead ¢; = @y (with probability Pr. ), the government reneges with probability
T
5.
Incentive compatibility requires that private agents have no incentive to deviate.

F(Pr. ), in which case private agents receive an expected payoff of @ —

Hence, the expected payoff from wrongly trusting the government must be no greater
than v(0):

~—

o) T (T
2

)+ (1= ProgF(Prom) = ”(20>

<=2
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Equality holds at the threshold Pr; g = Pry, which satisfies:
PriF(Pr)(v(T) —T) + (1 — PriF(Pry))v(T) = v(0).

Since the government does not offer guarantees in equilibrium, no new information
about the realization of ¢, is revealed to private agents. Therefore, belief updating follows

the Markov process (in a perfect Bayesian equilibrium):

PTH—LH = PTt—l,H X (1 — I) + (1 — Prt_LH)x
= (1—22)Pryg + .

We now compute how many periods, starting from Pr; g = 1, are required for beliefs

to exit the Case 1 range. Let kg be the smallest integer such that:
Prijgorm > Pri and  Progm < Pry.
From Lemma A.1, the belief sequence satisfies:
Prijwn = Alklf + A2k§,

so that:
Alk’fo + Agkgo < ﬁl < Alk/’lfo_l + Agk’go_l.

We now turn to the computation of total social welfare under this belief path. Social
welfare at any point equals the current period’s payoff plus the discounted value of future
payoffs. In Case 1, the current total payoff is always v(0). Hence, for Pr. g € (Pri, 1],

we have:

V(Prig) =v(0)+ BV (Pritim)
=v(0)+ BV ((1 —2z)Pri g + x).

In particular, if Pry g = 1, then Pr.; g = 1 — 2, and belief updating follows the

Markov process described in Lemma A.1.

Lemma A.1. Suppose that in period t, the probability that ¢, = ¢y s Pryg =1, and

that beliefs evolve according to the recursive formula Pryiy g = (1 —22)Pryyg—1.m +x for
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k=0,1,2,.... Then, the belief in period t + k is given by:
PT'tJrk,H = Alkf + Agklg,

where
1 1 1 1

_+—7 A:__—v
2 9VA? 1 T2 o/IZ+1

1—2z V4?2 +1 1—2z V4a?+1
eyt o ke T

Proof. The sequence {Pry . m}i2, follows the linear recurrence:

Alz

Privgn = (1—22)Prig_1u+x,
with initial condition Pr, y = 1. The characteristic equation of the homogeneous part is:
k?* — (1 —2x)k —x =0,

which has roots k; and ks as defined above. The general solution takes the form Pr, ;g =
Alk’f + A2k§. Substituting £ = 0 and k£ = 1, and using Pr,y =1 and Pry g =1 —x,

we solve for A; and A, to obtain the stated result. O

For k < kg, we have:
PTt—i—k,H = Alk’]f + Ang

Thus, we can write the total social welfare as:

V(1 —x) = v(0) + BV (A1 k2 + Ask3)
= 0(0) + B (v(0) + BV(Ak} + Askd))
= 0(0) + F0(0) + -+ + 5 720(0) + STV (ALK + Asky')

1 _ /BkO*l

=3 v(0) 4 BRIV (AR + Agkb).

This expression captures the dynamic evolution of social welfare when the government

has lost credibility and must wait for beliefs to decay sufficiently through the Markov

process before trust can be restored.

61



Case 2: Pry g € (Pry, Pri] In this case, private agents choose to trust the government.
This is consistent with the incentive compatibility condition, which ensures that the
expected payoff from trusting exceeds that from not trusting:

o(T) T (T

B —§)+(1—P7}7HF(PT,5,H)) 9

~—

v(0
Prt,HF(PTt,H)( Z %

The government’s behavior depends on its private information about the realization
of

- If the government learns that ¢, = ¢, it strictly prefers not to renege.

- If the government learns that ¢, = ¢p, it is indifferent between reneging and not
reneging, and thus randomizes-reneging with probability F'(Pr; ;) and honoring the guar-
antee with probability 1 — F/(Pry g).

This mixed-strategy equilibrium requires that the government be indifferent between
the two actions, which implies that the expected social welfare from reneging equals that

from not reneging.

Belief Updating.

Since trust is maintained in equilibrium, private agents update their beliefs based on
the government’s observed action:

- If the government reneges, private agents infer with certainty that ¢, = g, since
only in that state is reneging possible. Therefore, beliefs jump to Pri4 1 g =1 — « in the
next period, consistent with the Markov transition from ¢; = ¢g.

- If the government does not renege, private agents update their beliefs using Bayes’
rule. There are two possibilities:

1. The true realization is ¢; = ¢p.

2. The realization is ¢; = @g, but the government chooses not to renege (with
probability 1 — F'(Pr: g)).

Hence, the posterior belief about ¢ is:

Applying the Markov process, the belief in the following period becomes:

) P?“mH(l — F(P?"nH))
1 — PryyF(Prep)

PT’H‘LH = (1 —21') 'PT;H“_ZE = (1 —21')
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Government’s Welfare Comparison.
We now compute the government’s expected social welfare under each action, assum-
ing it has learned that ¢, = ¢pg.

- If the government reneges:
V(Pryg, R) = v(T) + (pn — )T + V(1 — ).

- If the government does not renege:

V(Prom, NR) = v(T) + 6V (<1 oy Pren(L= F(Pro) | ) |

1-— P’r‘t7HF(P'I“t7H)
The mixed-strategy equilibrium condition requires these to be equal:
V(Priu,R) =V (Priu, NR),

which yields:

P'f’qu(l — F(P'f’aH))
1-— PT’mHF(PT’t’H)

gV ((1 — 2x) - + x) =(pg — )T+ BV(1l —x).

Let o denote the belief at which this equality holds:

) P’f’t,H<1 — F(P'f’t’H))
1-— PTt7HF(P’I"t’H)

(1—2x) T = .

Solving for F/(Pr. y) gives:

Pryg — o
F(P =
( rt’H) PTt’H(l — Oé())

Since F'(Pr;p) € [0, 1], this requires Pryg > ag. As Pryy = Pry is the lower bound

of Case 2, we identify ay = Prs, so:

Prig — Pro

PTt’H(l — ﬁg) .

F(PT@H) =

Substituting this into the equilibrium condition gives:

BV ((1 —2z)Pra+ ) = (o — 1)T + V(1 — 2).
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Solving for ky.

From Case 1, we previously found:

1 — ko—1
Vl—2) = ———— fﬁ v(0) + BRIV (ALK + Aoks),

and since Alk”fo + A2k§° < Pry, we know:
V(Ao 4+ Aykko) = o(T) + BV ((1 — 22) Pry + ).

Substituting into the equilibrium condition:

1— /Bk:()—l

- v(0) + BF MV ((1 — 22)Pry + )| .

BV((1 = 22)Prs +x) = (og — )T + B

Solving for V((1 — 2z)Pry + 1) yields:

V((1—22)Pry + 2) = f(—T)B
Substituting again, we find:
o(T) 1 — gl w1 (1)

Solving this identity gives:

n (8- (1-8)- 5=

k =
0 In

Thresholds Pry and Pro.
Recall that:
PriF(Pri)(o(T) = T) + (1 = PriF(Pri))o(T) = v(0),

and substituting F'(Pr;) as above yields:

o(T) — ’U(O)'

Pry = Pry+(1— Pry) - T
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To ensure that Pr; y exits Case 1 at period ko, we require:
ALER + Apkle < Pry < Akt 4 Akt

Substituting for Pr; gives bounds on Prs:

Akt + Aghye™! — ML A 4 Agkly — S
R =T EGEIO
T T

Case 3: Pry gy € [0, Pry] In this case, private agents trust the government, and the gov-
ernment strictly prefers not to renege. The incentive compatibility condition for private

agents is satisfied:

v(T)
2

(T
2

~—

Y

v(0
PTLHF(PTt,H)( Z %

NN

) + (1 — P’l“t7HF(P’f’t7H))

and therefore, private agents do not deviate from trusting the government.

Since the government never reneges in equilibrium, no additional information about
the realization of ¢; is revealed to private agents. Consequently, belief updating follows
the Markov process:

Prigyg = (1—2x)Pryg+ .

Equilibrium Social Welfare.

The total social welfare under this equilibrium path is given by:

V(Prig) =v(T)+ BV (Pris1m)
=o(T) + B ((T) + BV (Priom))

1— ﬁké(Prth)
1-p

v(T) + 5%(13”’}’)V(PTt+k6(Prt,H)7H),

where kj(Pry, i) is the first period such that Proywy pr, ;)0 > Pry, and Pri prog)-1,0 <
Pra.

Off-Equilibrium Deviation.

Suppose the government deviates from the equilibrium and chooses to renege. In that
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case, the current-period social welfare is:
v(T) + (e — 1T

In the next period, private agents infer that ¢, = ¢y and withdraw trust. As a result,
beliefs reset to Pr,4 1 g = 1 — x, and the economy enters Case 1. The total social welfare

becomes:

V(Priu,R) =v(T)+ (e — 1)T + V(1 — z).
From Case 2, we know that:

o(T)
1-5

V(l—2)=V ((1-2z)Pry+z) =

Incentive Compatibility for the Government.

For the government not to deviate from the equilibrium strategy, it must be that:
V(P’I"t7H) Z V(P'I"nH,R),
ie.,

v(T)
1—3

1— 5k6(PTt,H)
1-p

Since Priiy (pr, ),5 > Pra, and from Case 2 we have:

o(T) + BV (Pryy g (pry i) =

v(T)
1-p

V(PP (Prog) i) =

this inequality always holds. Hence, the government has no incentive to deviate from the

equilibrium path.

Conclusion. Combining the results from all three cases, we characterize equilibrium
behavior as follows:

-If Pryg € (Pry, 1], private agents do not trust the government, and the government
does not offer guarantees.

-If Prig € (Pry, Pri], private agents trust the government. If the government
observes ¢; = g, it reneges with probability F'(Pr; ) and honors the guarantee with

probability 1 — F'(Pr; g). If the government observes ¢, = ¢, it does not renege.
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-If Pryg € [0, Prs], private agents trust the government, and the government strictly

prefers not to renege.

A.13 Proof of Corollary 7

Suppose the government reneges in period ¢t. In that case, private agents infer with
certainty that ¢, = ¢g, ie.,, Pryg = 1. From this point forward, they update their
beliefs { Pri g }72, using the Markov process described in Lemma A.1.

Let ko denote the first period such that Priip,_1,m > Pry and Priwn < Pry.
According to Proposition 8, private agents do not trust the government from period ¢+ 1
through ¢ + kg — 1, during which the government cannot issue effective guarantees. Thus,
no new information about ¢ becomes available during this interval, and belief updating
strictly follows the Markov process outlined in Lemma A.1.

In period t + kg, private agents resume trusting the government. However, the gov-
ernment may still choose to renege. If it does not renege (which occurs with probability
1 — Prisgy uF (Prijg,m)), the trust breakdown lasts kg — 1 periods. If the government
reneges again (with probability Prijg, mEF'(Priik,.m)), trust is lost once more, and the
cycle repeats.

Let n denote the expected length of the trust breakdown. Then it satisfies the follow-

ing recursion:
n = (1 - P"ﬂt—i-ko,HF(P?ﬂt—s—ka))(kO - 1) + Prt—&—ko,HF(PTt-i-ko,H)(kO -1 + 77L)

Solving for n yields: o
1-— P?”Q
n=——(ky—1),
PTt+k0,H< 0 )
PTt+kO,H_ﬁ2

substituting F'(Prijg,.m) =

Pryipy,H—Proyrg nPra’
From Proposition 8, we know:

(8 — (1 - B) L£a=0T)

k pu—
0 lnﬂ )

and from Lemma A.1, we have:

Prt+k0,H = Alklfo + Agkgo.
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Substituting in the expression for n yields:

. n(B—(1—p) leg =T
(1 — Pry) (1 (6-a l'i)g(T)—v(o)) — 1)

ln(ﬂ—(l—ﬂ)%) ln(ﬁ—(l—ﬁ)%) '

1 - Alkl np - A2k2 np

3
I

Moreover, according to Proposition 8, the threshold Prs lies in the interval

T

o(T)—v(0) ) v(T)—v(0)
I — =% 1 — =%

Alkfoil + A2k5071 _ v(T)—v(0) Alklfo —|—A2k’§0 _ U(T);v(0)>

Hence, n lies within the interval:

1— Akbom — Akt gy —1 ko — 1 )

1 — Alk,llco . A2k,§o 1 — v(T);v(O) ) 1— v(T);v(O)

For n = n to hold, it must be that:

Fo—1 _  1- Aqklo — Aykho

1— v(T);v(O) — nl o Alklfo—l . A2k12€0—1 :

n <

This condition places restrictions on the parameters x, 8, and pg.

A.14 Proof of Proposition 10

When the debt capacity ( is sufficiently large, in period ¢, the government can issue new

debt of (1 — p;)s;(pe), where s7(p;) denotes the optimal guarantee scale under p;. Since

the government cannot divert the funds from issuing new debts, the households will then

trust the government, and information-insensitive contracts can be used. Then, starting

from period ¢t + 1, the government can roll over the debt in the previous period, and can

also fully replace the guarantee promise in the current period with newly issued debts.

The financial crises will not occur.

However, in a future period ¢ + N, when

[Beyn + s;(pern)|(1+7) > ¢

and
Bt+N<1 + 7") S Ca
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the government cannot fully replace the guarantee promise in the current period, but can
still roll over the existing debt. We consider the extreme case in which By, n(1 +7) = (.
In this case, in period ¢ + N, the government cannot replace any guarantee promise with
debt before repaying a part of the debt. In period t + N + 1, the total debt obligation

at the beginning of the period becomes By, (1 + ) = . In order to roll over the debt,
¢ r

™ = ST
interest will surpass the upper bound ¢. This reduces the tax revenue by (1, and only

the government must repay (¢ — Otherwise the sum of the principal and
Ti+n — C1p can be used to provide guarantee.
Then, the upper bound of the tax is M, which means that the tax cannot exceed
the value of good collateral. Then, since the debt capacity ( is sufficiently large, T}y —
> will still be smaller than T3, y. Since T}, y provides the largest average benefit of
guarantee, the average benefit of guarantee under T3, y — (11 will be even smaller. Thus,
even if p,y y > p, which means that the largest average benefit of guarantee is higher than
the average benefit of government expenditures, the average benefit of guarantee under
Ti+n — (1 can be smaller than the average benefit of government expenditures. That
is, if %)\(Tt’;N) = ¢ —1, we have %)\(THN—Cﬁ) < ¢ —1. There thus exists a p’ > p,

only when py iy > p', can %)\(THN — (i) =¢—L

Appendix B Supplementary Materials

B.1 Decreasing-return-to-scale Function of Government Expen-

ditures

Here, we alternatively assume that by diverting 7} unit of goods to government expendi-
ture, the government can obtain social welfare of f(7}) units, and f(-) satisfies f'(-) > 0,
() <0, f'(0) = o0, and f'(c0) = 1, which means that f(-) is a strictly increasing and
strictly concave function, and the marginal utility obtained from government expenditure
is always larger than 1. This function captures the positive externality of government
expenditure and also captures the feature that the positive externality is decreasing in
the current fiscal expenditure.

Then, for any 7; < T}, Corollary 1 still shows that the average benefit of providing
guarantee achieves the largest value when 7; = 7. Thus, any 7; < T} will have a smaller
average benefit of providing guarantee. By contrast, since the government expenditure
function is decreasing return to scale, reducing 7; will lead to a larger average benefit of

diverting funds. Thus, for any 7; < T}, the government has larger incentive to renege,
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compared to Ty = T}

For any T; > T}, we directly compare the total benefit. In this case, v(T;) — v(0)
does not change for any further increase in 7T}, since the firms have already invested the
optimal amount. However, f(7};) — T; will continue increasing since the marginal utility
obtained from government expenditure is always larger than 1. Thus, for any 7; > T,
the government also has larger incentive to renege, compared to 7; = T}".

Therefore, the government has the largest incentive to keep promise when 7; = T}
Increasing or decreasing T; will both make the government have stronger incentive to
renege. Then, if the equilibrium in which private agents trust the government does not
exist when 7; = T}, any equilibrium with private agents’ trust does not exist. This is
because if the government has incentive to renege when 7; = T}, any other 7} will make
the government have even stronger incentive to renege. Therefore, under this collateral
quality, the government will always renege and the private agents will never trust the

government. No equilibrium with government guarantee can survive.
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