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Abstract

We examine the current state of federal credit policy in the United States by creating a new

dataset of direct government loans spanning the period 1998-2025. Our data includes detailed

spending information at the agency level, covering the departments of Agriculture, Energy and

Transportation, the Small Business Administration, the Department of Veteran Affairs, and the

Export-Import Bank. The monthly frequency allows us to study the dynamic effects of federal

credit policy on private loan markets. We establish the orthogonality of shocks to federal credit

to other aggregate fiscal and monetary shocks and supply-side TFP shocks, we document the

time-series properties of spending by these programs, and we analyze the impact of government

loans on the volume of private credit and its associated costs.

We contribute to the literature on federal credit policy by addressing the gap caused by the

lack of a comprehensive dataset on federal loans.

We also study, both theoretically and empirically, “the bank lending channel of credit policy”,

i.e. federal credit programs and their effect on the supply-side of the market for loans by private

financial intermediaries. We first extend the model in Lucas (2016) by endogenizing the behavior

of lenders in the private sector and thus, the equilibrium cost of credit. We then empirically

test the predictions of the model by applying the identification strategy of Kashyap and Stein

(2000) and using bank-level balance sheet information. Our estimates show that a 1% increase in

federal credit (approximately $4 billion) loosens lenders’ capital constraints by 22% and results

in additional lending of about $500K for the average bank in the United States, which amounts

to an aggregate $1.8 billion, i.e. a fiscal multiplier of 2.6.
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∗Corresponding author: Maŕıa Ṕıa Olivero moliver1@swarthmore.edu www.mariapia-olivero.com. Christopher
Goings, Chongkyung Kim and Shangze Li provided excellent research assistance. Christopher obtained the Holland
Hunter ’43 Outstanding Economics thesis award at Haverford College with work related to the initial data collection
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1 Introduction

Federal credit programs consist of credit guarantees or subsidized direct loans extended by the

government to non-federal sectors. Also, tax-exempt status allows state and local governments to

borrow at reduced costs and to then operate their own credit programs by passing on the interest

savings to preferred borrowers (Gale (1991)).

Credit policy is a major, yet understudied, component of economic policy by the federal gov-

ernment in the United States. Substantial resources are allocated to government loans.

In December 2025 alone, federal agencies disbursed approximately $429 billion in direct loans,

equivalent to 1.3% of U.S. GDP. Since the late 1990’s, federal lending has expanded dramatically,

increasing nearly sixfold in real terms. This amount has risen consistently over the years, from

only $31 billion back at the beginning of our sample in 1998 (an increase of almost 600% in real

terms), and the total amount disbursed reached a maximum of $411 billion in May of 2022. Aside

from education loans, which we abstract from in this paper, the most important sectors targeted by

public credit programs are small businesses (52%), farmers (32%), and large-scale transportation

and energy infrastructure projects (12%).

Federal credit programs differ from conventional fiscal instruments in important ways. Unlike

government purchases or transfers, direct loans are expected to be repaid and therefore entail fiscal

costs that are often substantially smaller than the volume of funds disbursed. Moreover, during

economic downturns participation rates and loan amounts can increase automatically without re-

quiring new legislative action, allowing federal credit to function as a form of automatic stabilizer

(Lucas (2016)).

Despite the magnitude of these programs and their distinctive institutional features, the existing

literature in macroeconomics is still very thin. So far, existing work focuses on the effects at the

intensive margin in the demand-side of credit markets working through subsidies lowering the

effective cost of credit which raises demand, and studies only specific programs in housing and

education. As a result, relatively little is known about the aggregate consequences of federal credit

policy for private credit markets and the broader economy. Unfortunately, the current estimates

of increased borrowing along the extensive margin are by necessity subjective (mostly informed by

the programs’ histories and observed market behavior by private lenders) because of the lack of a

comprehensive AND high-frequency dataset on federal loans is not available to rigorously measure

those effects (Lucas (2016)).

Research on individual programs at the micro level has been devoted to understanding diversion

of the additional loans to alternative uses and the crowding-out effects. The concern is that the

loans can end up assigned to borrowers who would have still qualified for contracts in the private

sector and that, therefore, this policy can end up just crowding out the credit supply of commercial

banks and other private lenders. If either diversion or crowding out take place, then the assumption

about a positive link between credit availability and economic activity does not necessarily hold

true.

Another strand of work on federal credit programs is related to the broad macroeconomic

literature on the links between external finance and real outcomes, in general, and the bank lending

channel, in particular (Bernanke (1993), Bernanke and Blinder (1988), Bernanke and Gertler (1995),
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Kashyap and Stein (1995),Kashyap and Stein (2000)). A common assumption in this literature is

that higher credit availability directly translates into increased economic activity. Much less is

known about whether federal lending also affects the supply side of private credit markets by

influencing the behavior of financial intermediaries, which we label “the bank-lending channel of

credit policy”.

This paper seeks to fill this gap. We construct a new dataset of direct federal loans at the

monthly frequency covering the period 1998–2025. The data are compiled from U.S. Treasury

records and provide detailed information at the agency level, including lending programs adminis-

tered by the Departments of Agriculture, Energy, and Transportation, the Small Business Admin-

istration (SBA), the Department of Veterans Affairs (DVA), and the Export-Import Bank (EXIM).

The monthly frequency and long time span of the dataset allow us to study the dynamic properties

of federal credit policy and its interaction with private credit markets.

Using these data, we make three contributions. First, we document the time-series behavior

of federal credit programs and establish that shocks to federal lending are largely orthogonal to

other well-known shocks to fiscal and monetary policy, as well as supply-side TFP shocks. We then

examine how federal lending affects the quantity and pricing of credit supplied by private financial

institutions. We find that increases in federal lending are associated with greater private-sector

credit creation and lower borrowing costs. At the aggregate level, federal loans crowd in rather

than crowd out private lending.

Second, we develop a theoretical framework that extends Lucas (2016) by endogenizing the

behavior of private lenders. In the model, borrowers face collateral constraints arising from in-

formational frictions in credit markets. Federal credit policy relaxes these constraints, improving

borrower creditworthiness and altering the incentives of private lenders. The model therefore gen-

erates both demand-side and supply-side effects of government lending, and allows us to disentagle

one from the other.

Third, we test the model’s implications using bank-level data. We merge our dataset on federal

loans with balance-sheet and income-statement information for U.S. commercial banks and imple-

ment the identification strategy of Kashyap and Stein (2000). This approach allows us to isolate

a supply-side transmission mechanism through which federal credit programs influence the lending

decisions of private banks.

Our empirical findings provide evidence for the “bank lending channel of credit policy”. At the

bank level, we find that federal credit weakens the sensitivity of lending to capital constraints, con-

sistent with the mechanism emphasized in the theoretical model. Quantitatively, a 1% increase in

federal loans generates additional lending by commercial banks that exceeds the initial government

intervention, implying a fiscal multiplier greater than one.

More broadly, our results contribute to the literature on fiscal policy, financial intermediation,

and government intervention in credit markets. While previous work has focused primarily on the

thorough estimation of the fiscal costs of these programs, or on individual programs in housing

and education, our analysis highlights an additional channel operating through private financial

intermediaries. By documenting the existence of a “bank lending channel of credit policy”, we

show that federal credit programs can affect economic activity not only through the borrowers they
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directly finance but also through the supply of loans by private financial intermediaries.

The remainder of the paper is organized as follows. Section 2 reviews the related literature.

Section 3 provides a historical overview of federal credit policy in the United States, as well as

of the institutional details around loans granted by various departments and agencies of the US

government. Section 4 describes the construction of the new dataset. In Section 5 we use the

aggregate data to study the dynamic properties of direct loans and establish the orthogonality of

credit shocks to other macro RBC shocks. We explore their effect on the volume of credit in the

private sector and its associated costs. In Section 6 we build on Lucas (2016) and introduce a

general equilibrium model in which financial intermediaries make lending decisions endogenous to

borrowers benefiting from government loans. In Section 7 we take the model to the data and test

its predictions using bank-level balance sheet information and the methodology of Kashyap and

Stein (2000). We conclude in Section 8.

2 Literature Review

Through both academic papers (Lucas (2016)) and several influential policy reports by the Congres-

sional Budget Office (see Lucas and Moore (2010), Lucas and Hadley (2012), Lucas and coauthors

have contributed significantly to increasing data availability for federal credit programs and, most

importantly, the accurate measurement of the lifetime costs (as well as the subsidy costs) of new

loans and loan guarantees granted by the government.1

Lucas (2016) estimates a multiplier of federal credit programs of $4.86 of output stimulus

per $1 of taxpayer cost, significantly larger than the average multiplier of 1.5 estimated by the

Congressional Budget Office for the American Recovery and Reinvestment Act (ARRA) of 2009.

Lucas (2016) discusses how the methodology used to calculate fiscal multipliers for government

spending cannot be readily applied to credit policies since cash flows are more uncertain and

typically extend over a longer period of time. To calculate the cost of the loan, this literature

projects lifetime cash flows for each program and uses Treasury Bill rates to discount them all the

way to the date of origination.

Service (2014) contains a detailed description of legislation in federal credit, examines proposed

reforms and explains the budgetary treatment of these government loans. Congressional Budget

Office (2023) and Congressional Budget Office (2024)) estimate the cost of federal credit programs

for 2024 and 2025, and provide a detailed review of the two alternative methodologies used by the

Congressional Budget Office to calculate the lifetime costs of programs, with the most important

being loan guarantees by Fannie Mae and Freddie Mac, those by the Department of Housing and

Urban Development, and student loans.

While the data in these studies is annual and for shorter periods, with the major component

being housing and student loans, the higher (monthly) frequency of our dataset and extending

to 2025 allows us to: (1) study the dynamic properties of federal loans in the context of the

1Estimates are calculated in two ways: (i) using the procedures specified in the Federal Credit Reform Act of 1990
(FCRA), and (ii) using a measure of fair value (FV). While, to estimate the lifetime costs of loans, FCRA estimates
use projected interest rates on Treasury securities with corresponding terms to maturity as the discount rates, the
FV estimates use discounting methods that are consistent with the way the loan or loan guarantee would be priced
in a competitive market.
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RBC macroeconomics literature, and (2) link this data to higher frequency aggregate data on

private credit markets and disaggregated bank-level data from balance sheets to identify a novel

transmission mechanism of shocks to government loans, that we label “the bank-lending channel of

federal credit policy”.

Also, in our work we abstract from consumer loans for education and housing and focus on

federal credit targeting farmers, energy and transportation projects, small businesses and exporters.

The theoretical literature discusses two main channels through which these policies can exert

an impact on economic activity: an intensive and an extensive margin. The former refers to a

demand-side story through which the quantity demanded of credit increasing as the cost of credit

drops with the subsidies implied by these policies. The latter refers to a supply-side story through

which an increase in the supply of loans available to credit-constrained individuals for whom the

supply of credit from private lenders is typically limited.

Weidenbaum (1977) provides an early review of federal credit and states “...one of the lesser

known components of that arsenal (that of government power over the economy) is the government’s

power to provide credit to various individuals and organizations.”

Gale (1991) develops a theoretical model in which as a lender, the government interacts with

banks in a competitive loan market and both have imperfect information on the borrowers’ projects.

Through model simulations, he finds that while credit programs succeed in allocating credit to

target groups, they still result in a net welfare loss when the costs of financing these programs are

taken into account. An exception to the latter result takes place when credit finances activities

with significant externalities, in which case there can be welfare gains associated to government

lending.2

Elliott (2011) points to ten very specific areas for improvement in the design and administration

of federal credit programs. Among them, it is worth highlighting the idea that in order to really

spur investment and productivity, these programs should be targeting borrowers more carefully

and not necessarily direct their loans to sectors which would have undertaken the projects anyway

even with no federal assistance. This “crowding out” of private lending is also discussed elsewhere

in the literature and there seems to be some consensus on this being the major drawback of federal

credit policy.

The macro literature has studied the effects of public capital on private capital accumulation,

but not those of public lending on private lending. Aschauer (1989) builds a simple model of the

relationship between government capital accumulation and private investment which highlights two

opposing theoretical mechanisms. On the one hand, higher public investment can crowd out private

investment by raising national capital accumulation above the level privately chosen by rational

agents. On the other, public capital—particularly infrastructure such as highways, water systems,

and airports—may complement private capital by increasing its marginal productivity and thereby

stimulate additional private investment. Using U.S. annual data from 1953–1986, Aschauer (1989)

2Like in much of the lending literature, an implicit assumption in Gale (1991) is that more lending leads to more
economic activity. The author does acknowledge the limitations of this assumption. The overall real effects on output
would be overestimated in situations in which borrowers substitute debt with equity and capital for labor, or use
the funds for an unrelated cause. Conversely, effects would be underestimated if federal lending would allow for an
increase in private investment by more than what the credit program provides (like when government loans finance
marginal parts of large projects).
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estimates this structural model and show that, holding the return to capital constant, increases

in public non-military capital investment initially crowd out private investment nearly one-for-

one. However, the public capital stock significantly raises the productivity and return to private

capital, which subsequently stimulates private investment. While short-run crowding out does

occur, accounting for this productivity channel, the overall (accounting for long-run) effect of

higher public capital accumulation on the formation of private capital is positive.

Finally, there is more abundant work in the microeconomics literature focusing on individual

programs. As examples, Corder (1998) uses a time series of SBA loan guarantees to investigate the

joint influence of economic and political variables on SBA loan guarantees from 1973 to 1990, and

shows loan guarantees to be unambiguously countercyclical. Rhine (1988) finds that loan guarantees

have markedly longer maturities and lower financing costs than do loans to similar businesses

without SBA guarantees.3 Quigley (2006) studies the effects of credit programs related to the 1934

Act that established the Federal Housing Administration. These are mostly mortgage insurance

and guarantee programs administered by the Department of Housing and Urban Development to

stimulate housing markets and help people achieve home ownership.4 Fieldhouse, Mertens, and

Ravn (2018) concentrate on housing policies using data on the mortgage holdings of Fannie Mae,

Freddie Mac, Ginnie Mae, the Federal Home Loan Banks, the Treasury Department, the Federal

Reserve, and a number of other government agencies. Brandao Roll et al. (2025) study educational

loans from 1990 to 2015.

3 Federal Credit Policy: Institutional Background

With the goal of illustrating what direct loans look like in practice and how the access to them

typically works, in this section we review the eligibility criteria, typical uses, amounts and interest

rates for some of the largest and most well-known federal credit programs. In this section, we focus

on loans granted by the departments of Agriculture, Energy and Transportation, the SBA, the DVA

and the Export-Import Bank. We also include a short historical review about these programs.

Under the Federal Credit Reform Act and through the Federal Financing Bank (FFB), created

in 1973 to operate as a financial clearinghouse for federal agency borrowing, the government makes

funds available to federal agencies, military exchanges or guaranteed borrowers. The idea was that

the coordination of all agencies debt offerings would allow the FFB to obtain funds at interest rates

lower than those obtained by individual agencies trying to sell their own securities, and in a manner

less disruptive to credit markets than when individual agencies approached private markets with a

host of unfamiliar offerings (Pantalone and Platt (1986)).

The FFB lends without a fee and at a rate lower than what the borrower would receive in private

3The data in Corder (1998) covers the period from the first quarter of 1973 to the third quarter of 1990, across
various industries, excluding direct, economic opportunity, and physical disaster loans. Data for 300,000 subsidy ac-
tivity observations are aggregated by industry and quarter, resulting in 1,022 quarterly observations for 14 industries,
representing nearly 70% of all SBA guarantee activity during the period.

4According to his findings, these credit programs help increase minority access to housing and are projected
to increase home ownership for the eligible population in general. Also, government programs are less inclined to
discriminate among heterogeneous borrowers than lenders in the private sector. Furthermore, he shows that even those
eligible participants that are typically considered “inframarginal” (those whose likelihood of becoming homeowners
is unaffected by FHA programs) are able to afford better housing.
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credit markets or “such other rate that would further public policy goals”, and in no case lower

than the Treasury rate. If credit risk is involved in the operation, covenants may be established

and risk-based spreads may be charged.

Below, we delve into federal loans granted by various agencies and programs.

3.1 Department of Agriculture

The Farm Service Agency (FSA) of the Department of Agriculture was instituted in the 1930’s as

part of President Roosevelt’s “New Deal”. It provides loans to farmers with the goal of alleviating

credit constraints resulting from market failures associated to fluctuations in income for agricultural

producers. Farming income is generally more volatile and unpredictable compared to other types of

income, which exacerbates the typical informational asymmetries between borrowers and lenders,

and makes these asymmetries more pronounced in agriculture than in other sectors.

The FSA direct loans primarily target beginning farmers and socially-disadvantaged, small,

non-commercial farms. In contrast, the guaranteed loan program, with higher loan limits, broader

eligibility, and stricter creditworthiness requirements, is more likely to serve commercial-sized family

farms (Dodson and Ahrendsen (2016)).

Historically, FSA loan programs have provided credit to family-operated farms experiencing

temporary financial difficulties. In the last few years, however, especially due to the consolidation

of the agricultural sector into fewer and larger farms, FSA credit has been reallocated to larger

borrowers with better access to private loans. Moreover, many of them are now organized as a

partnership, corporation, or trust, which allows them better borrowing conditions and risk hedging

by operating non-farming activities.

This has led some policy makers to question the role of federal loans as an indirect subsidy

to agricultural producers on the grounds that the credit frictions in agriculture do not seem as

relevant now as they did back in the 1930’s. In fact, the share of federal credit attributed to the

Department of Agriculture has fallen from 48% at the beginning of our sample to just 32% in 2025.

Worthy of note is that these policy recommendations are not based on a formal analysis of

the macroeconomic impact of federal rural loans as a fiscal policy. Such an analysis has yet to

be conducted. Naturally, having a sufficiently long time series of quarterly data on these loans is

essential for that kind of study.

The funding comes from Congressional appropriations as part of the USDA budget. Loans are

administered through local USDA loan officers. Farm management expertise is required, and loans

cannot be used to finance non-farm enterprises.

Loans can reach up to $600,000, with a maximum repayment period of 40 years. Typical uses

include purchasing farmland, assistance with land tenure to save farmland for future generations,

expanding an existing farm, buildings or equipment.5 6

5FSA does not rely on credit scores to make eligibility determinations. Loan applicants are expected to have
acceptable repayment history with other creditors, including the Federal Government. Loan applicants are not
automatically disqualified if they have no or bad credit history.

6There are three types of direct ownership loans: regular, joint financing, and down payment. In joint financing
(participation) loans the FSA lends up to 50% of the value of the property being purchased. A commercial lender, a
state program, or the seller of the farm or ranch being purchased provides the balance of loan funds, with or without
an FSA guarantee. Down payment loans are available only to eligible beginning farmers and ranchers and/or minority
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Another type of loans by the Department of Agriculture are those provided by the Rural Utilities

Service (RUS). These loans emerged from the New Deal-era Rural Electrification Administration,

whose mission was to extend electricity to underserved rural America during the 1930s. Nowadays,

the RUS provides large-scale infrastructure financing in the form of direct loans, loan guarantees,

and grants.

These projects all involve very high fixed costs and low expected profitability due to the sparse

nature of the needed infrastructure, a market failure that results in them being underserved by

private lenders alone. RUS loans are of long maturity, carry Treasury-linked interest rates, and can

take four forms: Electric infrastructure loans7, broadband and telecommunications loans8, water

and wastewater infrastructure loans9, and renewable energy financing.

By the end of 2025, loan disbursements to agriculture were $137 billion, roughly 32% of the

total.

3.2 Department of Energy

The Department of Energy provides direct loans (granted by the federal government itself through

the Department’s Loans Programs Office), guaranteed private loans, and co-financing arrange-

ments. These contracts became more prominent after the Energy Policy Act of 2005, the American

Recovery and Reinvestment Act of 2009, and the Inflation Reduction Act of 2022.

The loans are large-scale, and include the construction of nuclear reactors, solar, wind and fossil

projects, and modernization of automotive manufacturing, among others. Since these infrastructure

projects are technologically innovative and strategically important, they would be underserved

if financing was left to private markets alone. Maturities can extend decades, and borrowers

are frequently large corporations or utilities. DOE lending often resembles sophisticated project

finance, since loans typically involve extensive due diligence, engineering and environmental review,

milestone-based disbursement, and layered capital structures.

The most well-known programs are: (1) the title XVII Clean Energy Financing Program10, the

Advanced Technology Vehicles Manufacturing Program11, the Tribal Energy Financing Program12,

and women applicants. They require loan applicants to provide a minimum cash down payment of 5% of the purchase
price of the farm.

7Thiis is one of the largest RUS programs, and finances rural electric systems, transmission infrastructure, local
distribution lines, substations, smart-grid modernization, renewable energy integration, and generation capacity.
Borrowers include rural electric cooperatives, nonprofit utilities, public utility districts, and some private utilities
serving rural areas.

8This program supports fiber deployment, towers, switching equipment, middle-mile infrastructure, and broadband
expansion to underserved communities.

9This program supports drinking water systems, sewer infrastructure, wastewater treatment, storm drainage, and
solid waste facilities. Targeted areas are small towns, distressed rural communities, tribal lands, and lower-income
counties.

10This program was created under the Energy Policy Act of 2005. It supports innovative clean energy technologies,
energy infrastructure, and projects that reduce greenhouse gas emissions. Examples include utility-scale solar farms,
battery manufacturing plants, nuclear facilities, hydrogen projects, carbon capture systems, transmission infrastruc-
ture, advanced biofuels, geothermal energy, and EV supply chains.

11This program supports fuel-efficient vehicle production, EV manufacturing, battery technologies, and supply-
chain investments. The rationale for government lending is that these projects with very large fixed costs and
uncertain returns might lack adequate financing in private credit markets. This is specially important when projects
involve the development of new technologies that provide positive externalities through learning-by-doing, emissions
reduction and network effects.

12Tribal Energy Financing supports energy infrastructure projects involving Native American and tribal commu-
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and the Transmission and Grid Financing program.

3.3 Department of Transportation

The Department of Transportation provides both direct loans and loan guarantees through the

Maritime Administration Loan (Title XI) Fund, the Minority Business Resource Center Fund, the

Transportation Infrastructure Finance and Innovation Fund of the Federal Highway Administration,

the Federal Railroad Administration, and the Tiger Tifia Loan Fund.

By the end of 2025, direct loans by the Energy and Transportation departments together were

$52 billion, and represented 12% of the total amount of loans granted and 0.16% of GDP.

3.4 The Small Business Administration

The Small Business Administration (SBA) was created in 1953 to help small enterprises by providing

direct loans, guarantees and special circumstance/disaster loans.

The SBA guarantees nearly 50,000 new loans each year, every congressional district receives

support, and representatives of every industrial sector apply. Loan guarantees are expected to yield

efficiency gains related to limiting the role of the government in loan processing and the oversight

of debt collection.

Since the 1990’s and through the implementation of the low documentation program, the SBA

has delegated much of the implementation and screening of loans to commercial banks, resulting

in a significant increase in the number of agency contracts.

There are several types of SBA loans.

3.4.1 504 loans

These are long-term, fixed rate loans of up to $5.5 million. Funds are to be devoted to the purchase

or construction of major fixed assets that promote business growth and job creation. These assets

include existing buildings or land, new facilities, long-term machinery and equipment with a useful

remaining life of a minimum of 10 years, including AI-supported equipment or machinery for

manufacturing products. Funds cannot be used for working capital or inventory, consolidating,

repaying or refinancing debt, speculation or investment in real estate, the financing of AI-related

working capital, intellectual property, or consulting services.

These loans are available exclusively through Certified Development Companies (CDCs), which

are certified and regulated by the SBA. These community-based nonprofit partners promote eco-

nomic development within their communities.

To be eligible for a 504 loan, loan applicants must meet the following conditions: (i) operate

as a for-profit company in the United States or its possessions, (ii) have a tangible net worth of

less than $20 million, (iii) have an average net income of less than $6.5 million after federal income

taxes for the two years preceding the application, (iv) have qualified management expertise, a

feasible business plan, good character and the ability to repay the loan, and (v) not be engaged in

speculative activities.

nities. Projects may include microgrids, solar installations, battery storage, or transmission infrastructure.
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3.4.2 SBA micro-loans

Micro loans provide up to $50,000 to help small businesses and certain not-for-profit child-care

centers start up and expand. The average loan is about $13,000. Uses include working capital,

supplies, furniture, fixtures, and equipment. The SBA provides funds to specially designated inter-

mediary lenders, which are nonprofit, community-based organizations with experience in technical

assistance, and they make all credit decisions and set all terms for the loan.

3.4.3 SBA Disaster Loans

These are low-interest loans to help borrowers of all sizes recover from declared disasters. Examples

of programs currently in place are for Alaska and Texas floods, California wildfires and hurricane

Helene. SBA disaster loans can be used for losses not covered by insurance or funding from the

Federal Emergency Management Agency for both personal and business purposes. Businesses of

all sizes, homeowners, renters, and private nonprofit organizations can apply. These loans are of

one of four types: physical assets damage loans; mitigation assistance loans for improvements to

reduce future damage; economic injury disaster loans to cover small business operating expenses

after a declared disaster; and military reservist loans that help eligible small businesses make up

for employees on active duty leave.

3.4.4 Investment Capital

Through investment capital contracts, the SBA does not invest directly into small businesses,

but it does provide funding to qualified Small Business Investment Companies (SBICs), privately-

owned entities that are licensed and regulated by the SBA, and with expertise in certain sectors

or industries. Those SBICs then use their private funds, along with SBA-guaranteed funding, to

invest in small businesses.

SBICs typically target mature, profitable businesses with sufficient cash flow to pay interest.

However, each SBIC has its own investment profile in terms of targeted industry, geography, com-

pany maturity, and the types and size of financing they provide.13

SBICs invest in small businesses through debt, equity, or a combination of both. A typical debt

contract ranges from $250,000 to $10 million, with an interest rate between 9% and 16%. Through

a typical equity contract, SBICs will invest in a business in exchange for a share of the company’s

ownership. Typical investments range from $100,000 to $5 million. Debt with equity contracts are

a combination of both, and rates typically fall in the 10%-14% range.

3.4.5 Surety Bonds

The SBA guarantees bonds issued by certain surety companies that cover several major categories

of work. By doing so, they help small businesses win contracts by providing the customer with

a guarantee that the work will be completed. Many public and private contracts require surety

13To be eligible, borrowers need to be a U.S. business, have at least 51% of employees and assets within the U.S.,
qualify as a small business according to SBA size standards and be in an approved industry (purchase of farmland,
real estate, and financing are some of the industries that don’t qualify).
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bonds, which can be of either of four types: bid, payment, performance, and ancillary.14 Amounts

financed are up to $9 million for non-federal contracts and up to $14 million for federal contracts.

Small businesses pay the SBA a fee of close to 1% of the contract price.

3.4.6 Grants

Grants are given to non-profits and educational organizations to support entrepreneurship through

counseling and training programs. There are five types of grants: (1) Manufacturing grants to

help empower small manufacturers as part of the Made in America Manufacturing Initiative, to

get hands-on training and workforce development; (2) scientific research and development grant

programs (like Small Business Innovation Research and Small Business Technology Transfer); (3)

grants to promote entrepreneurship in community organizations, like those that support veteran-

owned small businesses; (4) Small Business Development Centers grants, and (5) State Trade

Expansion Program financial awards to state and territory governments to help businesses that

want to export.

3.5 The Export-Import Bank

EXIM is the official export credit agency of the U.S. government. The Bank was created by

Executive Order in 1934 with two goals: aiding the post-war reconstruction of Europe (which would

provide larger markets for the United States) and helping US exporters with the goal of closing

the US balance of payments gap (Feldman (1978)). As a result, EXIMbank makes it possible for

American exports to bid for business on more equal terms (Whittlesey (1939)).

A dual mandate requires EXIM Bank to be self-sustaining by lending only when there is a

reasonable chance of repayment, and to provide export financing competitively with countries that

subsidize their exporters for projects typically considered too risky by private lenders. For a critique

of the obvious tension in this dual mandate see Feldman (1978) and James (2012).

The Bank finances its program and administrative expenses through interest-free funds from

the Treasury. Congress last set the Bank’s lending limit to $135 billion with $8.75 billion in new

authorizations for the fiscal year 2025. As of 2021, the Bank reported authorizing $5.8 billion for

more than 2,000 transactions, to support some $9.2 billion of U.S. export sales (Akhtar (2022)).

Its primary mission is not domestic development lending, but rather supporting U.S. exports

by helping foreign buyers obtain financing for purchases of U.S. goods and services. This makes

EXIM somewhat different from agencies like the SBA or USDA because its lending is international,

and the borrowers are usually foreign entities. Borrowers in foreign countries can be governments,

state-owned enterprises, foreign utilities, and large firms. By funding purchases by foreign agents,

EXIM indirectly supports US exporters, who must be involved in the transaction for the borrower

to qualify for the loan.

The Bank’s products include direct loans, loan guarantees, credit insurance and working cap-

ital guarantees of short-term loans. Loans are provided to a small group of selected companies

14Bid bonds ensure full payment and performance from the contract bidder. Payment bonds ensure full payment
to the suppliers and subcontractors. Performance bonds ensure full completion of a contract by small business. Last,
ancillary bonds ensure completion of requirements outside of performance or payment, such as maintenance.
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believed to have a high potential for growth. Its direct lending programs are especially important

in aircraft, energy and power generation, mining, telecommunications, transportation infrastruc-

ture, and industrial equipment. Typically, EXIM financing covers up to 85% of the U.S. export

contract value, while the buyer must provide at least a 15% down payment. In practice, private

banks frequently participate alongside EXIM, especially in syndicated project-finance structures.

One of the most important features of EXIM direct loans is the use of fixed interest rates tied

to the OECD commercial interest reference rate, which prevents subsidy races among countries,

while still allowing governments to support exporters competitively. Typical maturities depend on

the project type, extending from 5-7 years for smaller loans to up to 22 years for larger renewable

energy and climate-related projects.

3.6 Department of Veteran Affairs

Loans by the DVA are at the intersection of housing finance and veteran benefits. Most are loan

guarantees, rather than direct loans. For example, in a standard VA mortgage program, private

banks originate the mortgage and the DVA guarantees a portion of the loan against default. The

main direct loan funded by the DVA is the Native American Direct Loan Program, for which the

typical borrower is a Native American veteran, living or planning to live on tribal trust land, Alaska

Native corporation land, or certain Pacific Island territories, often in rural or underserved areas.

Due to the typically weak collateralizability of their land, these borrowers face tight borrowing

constraints and high costs from lenders in the private sector.

Mortgages (typically 30-year) primarily finance the purchase, building, or improvement of

primary-residence homes. Loans also fund refinancing of existing mortgages, and certain energy-

efficiency improvements. Loans are made at low and fixed interest rates beginning at 2.5%. Other

benefits include no-down payment and no-private mortgage insurance requirements, limited closing

costs, and low fees of an average of 1.25% for home purchases and 0.5% for refinancing.

4 The Data

Due to the lack of comprehensive data on federal credit programs, the macroeconomics literature

has not studied federal credit policy so far. To be able to study this policy in the spirit of the

RBC literature, we need a high-frequency dataset on government loans that spans a period long

enough to study the dynamic properties of this type of federal spending and how it relates to macro

variables and indicators for private loan markets.

We aim to start filling this gap by compiling a new dataset on direct lending by departments

and other agencies of the United States federal government. Our source is Table 6, schedule E of

the monthly statements of receipts and outlays of the U.S. government provided by the Financial

Management Service of the United States Treasury. The data is the balances of the non-budgetary

financing fund accounts that result for the disbursement of loans, collection of fees, repayment of

principal, sale of collateral, interest and subsidy received from the credit program accounts at net

present value.

The information we collect is in accordance with the Federal Credit Reform Act of 1990, which
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fundamentally changed how credit programs are recorded in the federal budget. Rather than

recording the full value of loan disbursements as expenditures, through accrual accounting, the

budget records only the subsidy cost of the loan—the expected present value of losses to the

government from defaults, interest subsidies, and administrative costs (Congressional Budget Office

(2023) and Congressional Budget Office (2024)). This is important because from the perspective of

the literature on fiscal spending multipliers, and since direct loans are not grants but are eventually

paid back by beneficiaries to the federal government, the true cost of federal credit programs is

given by the projected subsidy, in a nutshell the difference between the market interest rate at the

time the loan was granted and the rate charged by the government.

Our data and that in Congressional Budget Office (2023) and Congressional Budget Office

(2024) differ in five ways. First, the CBO data is on commitments and it does not include either

interest and fees or sales of collateral as income for the government which are receipts subtracting

from the outlays. Second, the amounts disbursed, the actual cash flows, in year t for any program

might just be a fraction of the total commitments (the promises or legal obligations by the federal

government to provide a loan or guarantee in the future). Obligations are recorded at the time the

loan agreement is signed, not when the funds are actually paid out. So the two types of data refer

to different stages in the lending process. Third, while the CBO data is for both direct loans and

guarantees, our data is on direct loans only. Fourth, given our goal of studying the implications

of credit policy for private loan markets and our macro-finance RBC approach, we do not include

loans granted by the Department of Education. These would relate to consumer loans, just a small

fraction of the total volume of loans that we use in our empirical analysis. Last, our data does

not include mortgage loans granted by Federal Housing Administration programs or purchases by

the Treasury of securities issued by Fannie Mae and Freddie Mac and the financial assets acquired

through the Troubled Asset Relief Program, which involve credit assistance by the government but

is typically not considered direct federal loans or loan guarantees (see Lucas and Hadley (2012)).

Our data is compiled at the monthly frequency from 1998 to 2025. Putting this dataset together

is not an easy fit because the data are only accessible through the Treasury bulletins published

separately for each month/year (and sometimes in text format). The task is further complicated

by the need to create a long time series, as the format of the bulletin has changed over the years.

The data is further disaggregated by agency and programs (hundreds of lines every period),

namely, the departments of Agriculture, Education, Energy, Transportation, the Small Business

Administration, the Department of Veteran Affairs and the Export-Import Bank. As an example of

the disaggregation of the original data, the Department of Agriculture includes data on the follow-

ing programs: the Farm Service Agency, the Agricultural Resource Conservation Demonstration

Program, the Rural Housing Service, the Rural Community Facility Loans Fund, and the Self-

Help Housing Land Development Fund, among several others. For examples for the Department

of Transportation, we collect data on the Alameda corridor project, the railroad rehabilitation and

improvement loan fund, and the Amtrak corridor improvement loans. For the SBA, we collect data

on the business loan and the disaster loan funds. For the Department of Veteran Affairs we dissag-

gregate the data between the following funds: Veterans housing benefit program, Native American

veteran housing, and vocational rehabilitation. Although we do not use in our empirical analysis,
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we also collect data on other smaller agencies like the Federal Communications Commission and

the Environmental Protection Agency.

In 2025 total direct loans amounted to $429 billion (1.3% of GDP) with $224 billion being

small business and $137, agricultural loans. Since the inception of federal credit programs in the

1970s, even during years of marked expansion in macroeconomic activity when fiscal stimulus is less

needed, like 2005, total direct loan disbursements were $50 billion (a non-negligible almost 0.4% of

GDP). Table 1 contains the summary statistics of this data by department.

We infer that these programs act as automatic stabilizers during downturns in the business

cycle. For instance, the outstanding loans increased from $67 billion to $87 billion during the

global financial crisis in just two years from January 2008 to December 2009. Similarly, during the

covid pandemic, loans increased by $340 billion from January of 2020 to December of 2022 (a 215%

increase), with just small business loans rising from $8 to $339 billion.

Figure 1 presents the time series for spending on these programs. Figure 2 shows the positive

correlation of direct loans with both GDP (PANEL A) and credit by private lenders (PANEL B).

In Figure 3 we show that there are significant compositional changes across the decades in the

shares by program. Loans by the Department of Agriculture represented an average of 60% of the

total but changed from approximately 49% in 1998 to 80% in 2010 to only 20% of the total in the

post-pandemic years. Small business loans represented a share of 18% on average, fluctuating from

less than 4% in 2016 to 70% in June of 2022 as a result of the pandemic relief efforts aimed at

subsidizing businesses disproportionately affected by lockdown and social distancing measures.

Table 2 provides an initial look at the dynamic patterns in federal credit. All government loans

generally move in tandem. For example, the correlation coefficient between agricultural and SBA

loans is 0.48 and that between agricultural and energy or transportation loans is 0.91. The table

also shows the strong procyclical properties of all types of government loans with the exception of

those by the Department of Veteran Affairs. The degree of procyclicality is 0.95 for total direct

loans, and 0.89 for those provided by the departments of Agriculture, Energy and Transportation.

5 The Dynamics of Government Loans

In this section we study how federal loans have evolved over the period of study and how they relate

to the volume of credit by private lenders and their associated costs. We also establish that shocks

to federal credit policy are independent from other supply-side, fiscal and monetary policy shocks.

Since we do so using aggregate data, a positive link between government and private loans does

not allow us to identify whether the correlation originates in the demand-side or the supply-side of

the market for loans. Addressing this identification challenge is important to uncover a potential

“bank lending channel of credit policy”. To do so, we resort to micro-data later in Section 7.

5.1 Are Shocks to Federal Credit Orthogonal to Other More Well-Known Ag-

gregate Shocks?

Before starting the analysis of how shocks to direct lending by the government impact the supply

and pricing decisions of lenders in private markets, we first need to document that these are
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indeed exogenous shocks, independent from other aggregate shocks that have been widely studied

in Macroeconomics and for which the dynamic properties are well known. To establish that our

shocks of interest are indeed orthogonal to others, we start by comparing the federal credit shocks

to various business cycle shocks from Ramey’s chapter in the 2016 Handbook of Macroeconomics.

We confirm that correlations between the government credit shock and others are not meaningful.

In each of the plots of Figure 4 we plot the time series of shocks to federal, state and local

and defense spending, respectively, together with the federal credit shocks for monthly data from

1998 to 2025. In the top panel shocks are obtained following the Blanchard and Perotti (2002)

methodology as in Ramey (2016) from a standard 4-lag log specification in which we regress each

measure of government spending on a linear and a quadratic time trend, 4 lags of itself, GDP,

and tax revenue. Shocks are then calculated as the residual of these regressions. The correlation

between credit policy shocks and those to federal spending, state and local and defense spending

are -0.1499, 0.2147∗ and -0.1034, respectively, with only the correlation with state spending being

statistically different from zero.

In the bottom panel, we do the same but this time we use the Gordon-Krenn normalization to

estimate the trends for each of the variables. We regress the real value (in logs) of federal direct

loans as well as each measure of government spending on a linear, a quadratic, a cubic and a quartic

trend. We then estimate shocks as the difference between the realized value of each variable and

its estimated trend. The correlations of shocks to each type of spending with federal credit policy

shocks are in this case 0.0751, 0.3034∗, -0.0808, respectively. Again, these low correlations indicate

the independence of these different kinds of policy shocks.

Since government loans are financed at least partially by taxes, we next examine the correlation

with tax policy shocks. To estimate tax shocks, we follow Ramey (2016) and obtain three alternative

measures. These results are shown in Figure 5. In the left panel, we show the growth rate of the

average tax rate measured as the ratio of tax revenue to GDP. In the middle panel, we use the

growth rate of tax revenue (in real terms). In the right panel, we use tax residuals obtained by

regressing the growth rate of tax revenue per capita on the first difference of the GDP share of

nominal receipts for the federal government, four lags of real GDP, tax revenue, and government

spending as well as a linear and a quadratic trend. We estimate federal credit shocks as the growth

rate of direct loans. Once again, we obtain a low correlation between shocks to the stance of tax

and credit policies. The correlation coefficient between federal credit policy shocks and shocks to

the tax rate and tax revenue are -0.04, 0.0563 and -0.02.

We next proceed similarly to study whether monetary and federal credit policies are at all

correlated. Results are shown in Figure 6. We measure monetary shocks with Romer and Romer

dates (leftt plot), changes in the federal funds rate (middle plot) and the growth rate of money

supply (right plot), and shocks to federal credit with the growth rate of direct loan disbursements.

The correlation of credit policy shocks with the Romer & Romer dates, the federal funds rate and

shocks to M1 are -0.0536, -0.0185, and 0.0869, respectively. It is clear from these correlations that

monetary and credit policies operate independently from each other.

Last, we explore whether credit policy is correlated to the well-known aggregate shocks to

productivity widely used in the RBC literature. We perform this exercise because it could be con-
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jectured that positive shocks to federal lending happen in periods of supply-side driven downturns

in the business cycle. Shocks to direct loans by the federal government (measured on the right axis)

are obtained using the Blanchard and Perotti (2002) methodology. TFP shocks (on the left axis)

are obtained as in either Gaĺı (1999) or as in Christiano (2003) CEV residuals. The Gali measure is

given by the residuals of a regression of the growth rate of real GDP per hour worked on four lags

of itself and three lags of total hours. The CEV measure is similar but the regression includes both

a linear and a quadratic time trend. We also include productivity measures calculated with the

Fernald’s methodology, which begins with a growth-accounting decomposition of aggregate output,

measuring TFP as the residual component of output growth that cannot be explained by changes

in observable inputs such as labor hours, labor quality, and capital services. A key difference with

the other shocks is the use of detailed measures of capital utilization and labor effort to adjust for

cyclical variations in factor use. The time series in Figure 7 do not seem to indicate that federal loan

disbursements are endogenous to TFP shocks. The correlation coefficients between credit policy

and each of the four measures of TFP shocks are 0.1635, -0.2713∗, -0.1702, -0.2935, respectively.15

From this analysis we gather that shocks to the stance of federal credit policy are independent

of those to other policies as well as of supply-side TFP shocks. We take this as underscoring the

importance of better understanding how credit policy is formulated and its impact on the financial

sector and real outcomes. We start doing so in the next section.

5.2 Effects of Federal Loans on Private Credit

We investigate the impact of federal credit policy on the volume of credit provided to non-financial

firms by domestic banks in the private sector.

We denote federal loans with FC and credit provided by the private sector with L. We begin

with a simple bivariate regression as in:

log(Lt) = α+ βlog(FCt) + ϵt (1)

We then progressively add controls for the macroeconomic environment: GDP growth, the

inflation rate (πt), the yield on 10-year government bonds (yieldt) and the federal debt-to-GDP

ratio (Debt
Y ). We also include quarterly dummies and a crisis dummy for the global financial crisis

and the COVID pandemic.

Last, through interaction terms, we explore how federal credit policy interacts with GDP growth

and the degree of government indebtedness. By doing so, we aim to determine whether there are

differences in the policy’s impact on private sector credit during recessions and expansions, and

depending on the state of the federal budget.

The extended model is:

log(Lt) = α+ βlog(FCt) + γ1GDPgrowtht + γ2πt + γ3yieldt + γ4

(
Debt

Y

)
t

+ ϵt (2)

The results are shown in Table 3. The contemporaneous effect of a 1% increase in federal

15Only the correlation with the CEV residuals is statistically different from zero.
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loans on credit by private lenders ranges from 0.06% for the Export-Import Bank to 0.31% for

the Department of Agriculture. The effect for the total is 0.188%. These results are statistically

significant as well as economically important given the stark differences between the amounts of

federal loans and the dependent variable.

For all types of loans, in the multivariate regressions of columns (4)-(6) of Table 3, GDP growth

displays a negative coefficient.16 The debt to GDP ratio is positively associated to private credit

in most cases. Inflation does not exhibit a statistically significant relationship. This makes sense

since all variables are measured in real terms, suggesting that inflation should not affect credit

availability.

The coefficient on the interaction term between direct loans and GDP growth in column (5) are

positive indicating increased effects relative to the regressions that incorporate only linear terms.

The impact of a 1% increase in total loans rises from 0.18% to 0.21%. As another example, for

loans for energy and transportation projects the effect doubles from 0.01% to 0.02%.

The inclusion of an interaction term with the debt share of GDP (column (6)) indicates no clear

relationship. Some coefficients are positive, and some negative. Explaining these heterogeneities

across agencies is left for future work.

We also experimented with redefining both the dependent and the independent variable as

GDP-shares, namely L
GDP and FC

GDP , respectively instead of using the logs. Those results (available

upon request) are qualitatively consistent with the benchmark.

Last, we studied whether the conclusions discussed above are robust to controlling for the cost

of credit using alternative definitions for the yield variable and we got consistent results. For the

benchmark results, we used the yield on 10-year Treasury securities. In this sensitivity analysis

we measure the cost of credit using the 3-month short term yield, the bank prime loans rate, the

30-year interest rate on mortgages, and the yields on Aaa and Baa bonds according to Moody’s

ratings.

The results for all robustness checks are available upon request.

5.3 Interest Rates

We now examine how federal loans influence interest rates and both government and private bond

yields. The benchmark model is a bivariate regression of the market yield on 10-year Treasury

securities on the amount of federal credit (in logs) as in the following equation:

GS10yr
t = α+ βlog(FCt) + ϵt (3)

In the second model, we add quarterly dummies and the recession dummy. In the third model, we

add GDP growth as a control for the state of the macroeconomy, and in the fourth, we also add

the inflation rate (π) and the federal debt-to-GDP ratio (Debt
Y ) as in the following equation:

GS10yr
t = α+ βlog(FCt) + γ1GDPgrowtht + γ2πt + γ3

(
Debt

Y

)
t

+ ϵt (4)

16The linear coefficients on the macro controls are not shown to save space.
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Lastly, in models 5-9, we test the robustness of the results to using alternative measures of the cost

of credit. We use the yield on 3-month Treasury bills, the bank prime loan rate, the rate on 30-year

mortgages, and the Moody’s Aaa and Baa corporate bond yields, respectively. Figure 8 shows the

results for these nine alternative models.

The estimated β coefficients provide evidence for a statistically significant and negative effect of

federal credit policy on interest rates, which is robust to the inclusion of macroeconomic controls.

In most cases long-term bond yields are inversely associated to credit availability which is consistent

with the abundant evidence on countercyclical credit spreads (see Olivero and Aliaga-Dı́az (2010),

Aliaga-Dı́az and Olivero (2011), and Gilchrist and Zakrajsek (2012) among others).

We interpret these results as initial evidence that government credit improves borrowing condi-

tions by reducing the cost of private sector loans. Importantly, this pattern is seen for both yields

on Treasury-issued securities as well as on interest rates determined in equilibrium in the private

sector, including the bank prime and the 30-year mortgage rates as well as private bond yields.

With the only exception of consumer loans granted by the Department of Veteran Affairs, the

results are markedly consistent across departments and across 45 of the 54 models for which results

are presented in Figure 8.

Since taken together, the results in sections 5.2 and 5.3 point to quantities and prices responding

to credit policy shocks in opposite directions, we take them as an initial and preliminary indication

of federal credit policy operating via a supply-side channel.

5.4 Dynamics: A Local Projections Analysis

Our goal in this section is to study the dynamic patterns of the impact of federal loans on credit

by private lenders. From the results presented in sections 5.2 and 5.3, one can be left questioning

about the timing of the effects. Intuitively, it might well take more than just a month for lenders

in the private sector to adjust their supply and pricing in response to loan applicants signalling

increased credit worthiness through having qualified for federal loans. Also, it might be the case

that producers use federal credit first and only later, tap on private lenders for additional funds to

complete investment projects.

Moreover, it could be argued that the contemporaneous effect, as measured by β in equations

(1) and (2) reflects only the comovement of two macro series over the business cycle and/or that

exhibit positive trends in the long run, and that there is no causality implied by these results.

To address the first concern of looking at lags in the effects and to address the second concern of

trying to identify whether a causal relationship from federal loans to private credit exists, we next

implement a local projection approach á la Jordà (2005) and Jordà and Taylor (2025) to isolate

the exogenous elements in federal credit spending and to empirically study the dynamics in the

response of private credit.

The Jorda method requires estimation of a series of regressions of loans L for each horizon h as

in the following model:

log(Lt+h) = αh +Ψh(L)zt−1 + βhlog(FCt) + ϵt+h (5)
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where Ψh(L) is a polynomial in the lag operator L, z is a vector of exogenous variables including

one lag of the FC variable to control for any serial correlation in the policy shock, and the same

controls used in Section 5.2, i.e. GDP growth, inflation and the debt-to-GDP ratio. FC is then

an identified exogenous shock, and each coefficient βh gives the response of private credit at time

t+ h to the shock at time t.

With this method we can estimate impulse responses to shocks in federal credit and spending

multipliers in the spirit of the fiscal policy literature as in Auerbach and Gorodnichenko (2012),

Auerbach and Gorodnichenko (2013) and Ramey and Zubairy (2018). Impulse responses are built

as a sequence of the βh’s estimated in a series of single regressions for each horizon h.

The results presented in Figure 9 show that a 1% increase in the total amount disbursed of direct

loans (roughly $4 billion) results in 0.01% increase in overall credit after the first quarter (3 periods,

since the data is monthly). For the Departments of Agriculture and Energy and Transportation

each result in a peak increase in private credit of 0.01%.

When looking at the cumulative effects over the entire horizon of the first 8 months, a 1%

increase in all loans raises private credit by approximately 0.04%. In dollar terms, a $4 billion

increase in loan disbursements raises credit cumulatively by $5 billion (0.04% of $13 trillion in

overall credit), implying a multiplier effect of 1.3 for domestic banks in the private sector.

For energy and transportation loans, the cumulative effect is 0.015%, which means a $500
million increase in government loans to finance energy and transportation infrastructure projects

leads domestic private banks to raise their lending by $1.9 billion, a multiplier of roughly 3.8.

We consider this as only a first-take at a dynamic analysis. An option would be to extend the

model in eqs. (1) and (2) to allow for various lags of the independent variable recognizing that new

market signals introduced by FC policy might take time. An alternative approach to identifying

the exogenous component of a policy shock would be to exploit institutional changes—such as

adjustments to guarantee rates, eligibility rules, loan caps, or program appropriations. We could

also use a narrative analysis approach (see Fieldhouse, Mertens, and Ravn (2018), for example).

We leave further analysis of the dynamics of the fiscal multiplier of federal direct loans for future

and more extensive work.

Following this so far purely empirical analysis, in section 6 we develop a theoretical model

to understand the transmission mechanisms and the general equilibrium effects through which

accessing a government loan might change credit conditions obtained from private lenders.

6 The Model

Our model builds on Lucas (2016)17 and extends it to endogenize the supply of credit by private

lenders. In particular, lenders need to deal with the asymmetric information regarding the outcomes

of borrowers’ investment projects, and impose a borrowing constraint to do so. This framework is

in the spirit of Rothschild and Stiglitz (1976).18

The constraint is then relaxed when the government introduces the subsidization of direct

17The supply of credit is exogenous and assumed to be perfectly elastic in Lucas (2016).
18Other related models are in Jaffe and Russell (1976), Stiglitz and Weiss (1981), Smith (1983), Smith and Stutzer

(1989), Gale (1990), Lacker (1994) and Williamson (1994).
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loans. Our hypothesis is that government loans lead lenders in the private sector to expand their

supply of credit since they expect the probability of firms repayment to rise when their projects

are partly financed by subsidized public loans. We want to introduce this “bank lending channel”

of transmission in the model to make it consistent with the link between federal credit and private

loans that we identify in our empirical work in Section 7.

The economy is populated by a continuum of measure one of borrowers. They can be of two

types: type A (a share α) or type B (a share (1-α)). Borrowers of type A always repay their loans

in full. Borrowers of type B default with probability ρ. In that case, banks recover a fraction µ of

the funds back from borrowers. The probability of repayment (1 − ρ) rises when the government

subsidizes the financing of investment projects. When the government intervenes (which we indicate

by turning on an indicator function 1{FC>0}), the borrowers probability of default falls to (ρ−ψ).

Information is asymmetric since lenders cannot observe the borrowers’ types and only know the

distribution of those types.

The utility of borrowers of type i ∈ {A,B} is given by:

U(Li) =
κL

(1−ν)
i

(1− ν)
−RiLi (6)

where L denotes the loan amount and R, the gross interest rate on loans which, in equilibrium,

becomes type-specific.

Borrowers of type B are subject to a borrowing constraint that limits the total cost of borrowing

(gross of the interest rate) to an amount ξ. Since these are the smaller and least productive

borrowers, those with a higher likelihood of default, the government directs federal lending towards

them. Thus, the total amount of their projects, which we denote with XB is financed with both

federal loans (FCB) and private credit (LB), i.e. XB =
(
LB + FCB

)
. We denote with θ the share of

the total project that is financed by government loans, so that FCB = θXB and LB = (1− θ)XB.

Federal loans are subsidized, the rate on them is lower than that quoted by banks in the private

sector RFC < RB. Thus, the borrowing constraint takes the form

[
θRFC + (1− θ)RB

]
XB ≤ ξ [Ξ], (7)

where Ξ denotes the shadow value of the constraint.

The solution to the optimization problem of a borrower of type i yields their demand for loans:

LA =

(
RA

κ

)− 1
ν

(8)

LB =

{
RB [1 + (1− θ)Ξ]

κ

}− 1
ν

(9)

What federal credit policy does is to increase the θ share of the project that is financed by the

government. Since RFC < RB, as θ rises, the weighted average of the financial cost of the project

XB falls, which relaxes the borrowing constraint and Ξ falls. A laxer borrowing constraint allows

entrepreneurs to borrow more. Eq. (9) implies that as the government engages more in federal
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lending, i.e. as θ rises, both (1− θ) and Ξ fall, and the demand for loans by the credit-constrained

smaller and least productive borrowers rises. That is the “demand-side” effect.

Now we switch to the lender’s (bank’s) optimization problem. Lenders are perfectly competitive.

They take an (exogenous) supply of deposits D, available to them at the risk-free net interest rate

rf . They lend L to firms at a contractual rate (1 +R). They also trade government bonds B at

a price q. The representative bank maximizes her expected profits ΠB subject to a balance sheet

constraint, as well as a liquidity and a capital-adequacy constraint as in:

ΠB = A (1 +R)L− (1 + rf )D − qB +B (10)

s.t.

A ≡
{
α+ (1− α)

[
1− (ρ− ψ1{FC>0})

]
+ (1− α)

(
ρ− ψ1{FC>0}

)
µ
}

(E +D) = (L+B) (11)

B ≥ ϕB (E +D)
[
ΦB

]
(12)

E ≥ ϕEA (1 +R)L
[
ΦE

]
(13)

The factor A multiplies the gross interest rate on loans (1 + R) and converts the ex-ante rate

into the ex-post (adjusted by default probabilities) rate. It accounts for the fact that an α share

of borrowers always repay the entirety of their loans, that a share (1− α) repays in full only with

probability (1 − ρ) ((1 − (ρ − ψ)) in the presence of federal credit policy), and that when they

default, lenders can recover a fraction µ of their assets. Eq. (11) is the balance sheet constraint

and states that the sum of bank assets (loans and bonds) have to equal the sum of their liabilities

(deposits) and equity. Eq. (12) introduces a liquidity constraint for lenders, through which they

have to hold a share ϕB of their portfolio in the form of liquid and risk-free bonds. Eq. (13)

captures a capital-adequacy type of regulation requiring banks to finance at least a share ϕE of

their assets with their own equity.

We introduce these constraints in the model because they will allow us to obtain model-founded

testable implications that we take to the bank-level data later in section 7.

The FOC with respect to L yields the optimal pricing equation for the lender as:

(1 +R) =

[
(1 + rf ) + ϕBΦB

]
A [1− ϕEΦE ]

(14)

Notice that the factor A is increasing in the presence of direct loans provided by the government,

i.e. ∂A
∂1{FC>0}

= (1− α)ψ(1− µ) > 0. This is so because the probability of repayment by borrowers

of type B rises when the government subsidizes part of their cost. Expecting a higher ex-post rate

of return on loans, banks are willing to supply more credit and (1 + R) falls. Also, (1 + R) is

increasing (loan supply is decreasing) in the parameters ϕE , ΦE , ϕB, and ΦB. An increase in any

of them indicates a tightening of balance sheet constraints for lenders, so that they find it optimal

to raise the price of credit.
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6.1 Model-Based Empirically Testable Implications

The model allows us to study how the supply of loans by financial intermediaries in the private

sector and their pricing (1 + R) respond to federal credit policy shocks. It allows us to identify

the “supply-side” effect (through eq. (14)) from the “demand-side” effect (through eq.(9)). In

particular, we study the elasticity of loan supply to parameters representing the health of financial

intermediaries, i.e. the shadow values of the liquidity and capital adequacy constraints, respectively.

We then explore the role of federal credit policy in shaping these elasticities.

To do so, we use equation (14) to take the derivative of (1 + R) with respect to the shadow

value of the banks’ liquidity and capital constraints, ΦB and ΦE , respectively, which measure the

degree to which lenders are constrained when supplying funds to entrepreneurs.

This is important to identify a “bank-lending channel of federal credit policy”. Our goal in this

section is to be able to disentangle this impact on the supply of private credit from the demand-side

effect given by the demand for loans rising as the effective cost of credit falls when a fraction of

the project’s financial cost is subsidized, i.e. LB rising with θ through eq. (9). Theoretically, the

supply-side effect is given by eqs. (15) and (17) which we describe below, which are derived from

the lenders’ optimization problem in isolation from the demand-side.

Empirically, we will use the methodology of Kashyap and Stein (2000) to identify supply-side

from demand-side effects on private credit markets. In short, this technique exploits the variation

in the data at the bank-level by looking at the differences in response across banks with different

degrees of liquidity or capitalization. The implicit assumption is that if the effects of credit policy

were operating just through the demand-side, then there would be no observable differences across

banks in the cross-section for a given period of time.

6.1.1 Response to Liquidity Shocks

Equation (15) implies that as liquidity constraints are tightened, i.e. as ΦB rises, the supply of

loans by private lenders falls and the cost rises.

∂(1 +R)

∂ΦB
=

1

A [1− ϕEΦE ]
> 0 (15)

Now, we take the second derivative with respect to the parameter that “turns on” federal credit

policy.

∂2(1 +R)

∂ΦB∂1{FC>0}
=

1

[1− ΦEϕE ]

(
− 1

A2

)
∂A

∂1{FC>0}

= − 1

A2 [1− ΦEϕE ]
(1− α)ψ(1− µ) < 0 (16)

Equation (16) says that the rate at which the supply of loans falls and the cost of credit rises

when liquidity constraints are tightened is reduced with the introduction of federal credit policy.

In other words, credit policy allows banks to lend “more loosely” and for their lending and pricing

decisions to be less constrained by their liquid asset (bond) holdings.
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6.1.2 Response to Capitalization Shocks

We can also use the model to show that as capital-adequacy constraints are tightened, i.e. as the

shadow value of the banks’ capital constraint ΦE rises, the rate charged on loans rises, or the supply

of loans falls.
∂(1 +R)

∂ΦE
=

[
(1 + rf ) + ΦBϕB

]
A

ϕE

[1− ΦEϕE ]2
> 0 (17)

Further looking at the role of federal credit policy in the response of banks to capitalization

shocks,
∂2(1 +R)

∂ΦE∂1{FC>0}
=

[
(1 + rf ) + ΦBϕB

]
ϕE

[1− ΦEϕE ]2

(
− 1

A2

)
(1− α)ψ(1− µ) < 0 (18)

equation (18) implies that the rate at which the supply of loan rises as banks get more equity

capital is reduced as federal credit policy is implemented. Just as with liquidity, when borrowers

receive support from the federal government, banks are able to lend more loosely and not be as

constrained by the size of their capital buffers.

Equations (15), (16), (17) and (18) are the model-based empirically testable implications that

we take to the data in section 7.

7 Supply-Side Effects: Taking the Model to the (Bank-Level)

Data

In Section 5 we used aggregate data to study how private loan markets respond to shocks to the

stance of federal credit policy. While we uncovered positive effects on the volume of loans and

reductions in their associated cost, with the inverse relationship between prices and quantities

starting to point to “supply-side” effects, the aggregate nature of the data did not allow us to

identify whether the impact is demand- or supply-side related. Are loans in the private sector

rising because borrowers can afford more of them now that part of the cost of investment projects

is subsidized by the government (a demand-side story), or is it because banks are willing to (and do)

lend more when their own liquidity and equity constraints are relaxed as governments co-finance

projects with them (a supply-side story)? We address this question here using bank-level data.

We aim to assess empirically the trade-off between two alternative transmission channels that

we postulate regarding the effects of federal credit on access to loans from lenders in the private

sector. On the one hand, federal credit can “crowd-out” lending from the private sector if lenders

decide to reallocate credit to other customers away from those who get government financing. On

the other, if government loans allow for borrowing constraints to become laxer, federal credit might

“crowd-in” private lending because lenders would increase their supply for less credit-constrained

clients. We call the latter effect the “bank lending channel of credit policy”. Which of these two

effects dominates is ultimately an empirical question that we address here.

Having access to disaggregated data at the bank level allows to study the transmission channels

of federal credit policies that operate via the credit supply. Bank-level data help to identify the

“bank lending channel” by investigating a specific empirical implication of the credit view, namely,

that the response of loan supply to policy shocks is expected to be different across banks with
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different characteristics and financial strength. Empirical evidence shows that highly capitalized

banks tend to pay lower risk premia on their uninsured debt, which makes them better prepared to

insulate their credit from macroeconomic as well as policy shocks (see Kishan and Opiela (2000)).

For the most influential pieces on this channel see Bernanke and Blinder (1992), Bernanke and

Gertler (1995), ?, and Kashyap and Stein (2000).

Using the theoretically-founded testable implications, eqs. (15) - (18), we now implement the

two-step methodology introduced by Kashyap and Stein (2000). As they do to identify the bank

lending channel of monetary policy, we apply it here to identify the supply-side effects of federal

credit policy in the market for bank lending. The methodology consists of two steps.

In the first step (equation (19)) we run one cross-sectional regression for each quarter and each

bank size class of the growth rate of total loans and leases by bank i (∆lnLi) on an indicator of

the health or strength of their balance sheets (Hi) and four lags of the dependent variable itself.

We label these estimates β̂t for each period t.

∆lnLi = α+

4∑
j=1

γj∆lnLi,−j + βHi + ϵi (19)

In our benchmark specification, the measure of balance sheet strength is bank capitalization.

It is calculated as the ratio of equity to total assets at the bank level. The idea is that banks

with more equity may be better prepared to insulate their loan supply from unexpected shocks to

their balance sheets and/or cash flows (Olivero and Li (2011)).19 The contemporaneous measure

of capitalization is subject to endogeneity concerns that are well known in the literature since a

bank’s accumulation of equity could well be a function of how fast their assets (loans) are growing.

We then use the lagged value which is considered by the extensive literature on the credit channel

as free of endogeneity concerns.

In the second step we first estimate a bivariate empirical model. We run a time-series regressions

of the β̂t obtained from the first step on the measure of federal credit policy (FCt). Since the

estimates from step 1 are for a given time period, the coefficients from the second step can be

interpreted as a measure of the response of the intensity of lenders’ balance sheet constraints to

shocks to the stance of credit policy.

β̂t = δ1 + δ2lnFCt + ϵt (20)

The estimated coefficient δ̂2 is expected to be negative. This is interpreted to say that expan-

sionary credit policy loosens the constraints experienced by lenders in the private sector.

We also estimate a multivariate version as in equation (21) where we control for other macroeco-

nomic indicators. ∆lnYt is the growth rate of real GDP, ∆FF−1
t ≡

(
FF−1

t − FF−1
t−1

)
is a measure

of the stance of monetary policy, and πt is inflation. These three variables are included to control

for changes in the demand for credit as a way to isolate the effects of credit policy on the sup-

ply side of the market for loans. Qj are quarterly dummies included to control for seasonality in

the data. The idea is to make sure that a negative estimate for the δ2 coefficient is not picking

19We did not want to include required reserves since banks are not free to draw from these assets to insulate their
credit supply in the event of a negative shock to their balance sheets.
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up demand-side effects of aggregate expansions on the degree of bank’s balance sheet constraints.

This could well be the case since federal loans and economic activity are positively correlated with

each other (see Figure 2 and Table 2).

β̂t = δ1 + δ2lnFCt + δ3∆lnYt + δ4πt + δ5∆FF
−1
t +

3∑
j=1

δ6,jQj,t + ϵt (21)

Then, a negative δ̂2 is interpreted as confirming the expansionary effect of federal credit policies

(through relaxing banks’ credit supply constraints) even when filtering the estimates from demand-

side effects associated to these policies.

7.1 The Bank-Level Data

Our banking data is a panel composed of all national banks, state member banks, insured state non-

member banks and savings associations in the United States, available quarterly from 1998 to 2025.

This data is reported in accordance with Federal Reserve System regulation for all Bank Holding

Companies under their mandated Consolidated Reports on Condition and Income administered by

the Federal Financial Institutions Examination Council (FFIEC).20 It includes information on all

balance sheet and income statement accounts.

We have information from different reports depending on the regulatory form of banks of varying

sizes and locations. Banks of any size with foreign offices must file the FFIEC 031. Banks with

total consolidated assets exceeding $100 billion that have domestic offices only must file the FFIEC

031. Banks with total consolidated assets of less than $100 billion file FFIEC 041, and banks with

total assets of less than $1 billion file FFIEC 051. While there exist differences across FFIEC

reporting forms, these do not affect the construction of the dataset. Differences typically include

additional reporting for larger banks or differences in accounting standards for banks with foreign

operations.21

We cleaned the data by following the next four steps as in Kashyap and Stein (2000). First,

we dropped observations for which total assets or total loans are missing. Second, we kept only

banks for which at least four consecutive quarters of data were available. Third, we deleted a few

observations for which the loans or security holdings share of total assets was larger than one.

Fourth, we dropped banks for which lending is only a marginal activity as measured by loans being

less than 5% of their assets. Fifth, we got rid of banks that could have been potentially involved in

a merger or acquisition as measured from their quarter-to-quarter growth rate of loans being larger

20The Federal Deposit Insurance Corporation (FDIC) administers the FFIEC collection of data, which is reported
under compliance with the Financial Accounting Standards Board (FASB). “Any national bank, state member bank,
insured state nonmember bank, and savings association” is required to file a call report, or balance sheet and regulatory
filing, within 30 days of the quarter end reporting date.”

21All variable definitions and codes are available from the Micro Data Reference Manual (2018). We use the
bank-wide consolidated figures that adds accounts for domestic and foreign offices for banks with foreign offices. For
institutions without foreign offices, like small community banks for example, the RCON and RCFD variables contain
the same numeric values. We retrieve the following variables: total assets (RCON2170), liabilities (RCON2950),
deposits (RCON2200), total transaction accounts (RCON2215), non-transaction savings deposits (RCON2389), time
deposits (RCON2514), equity capital (RCON3210)22, loans secured by real estate (RCON1410), commercial and
industrial loans (RCON1600), agricultural loans (RCON1590), and credit card loans (RCONB538).
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than 80%. Last, we deleted banks for which the growth rate of lending is more than five standard

deviations away from the cross-sectional average for that year-quarter.

After applying all these filters a total of over 630,000 bank-quarter observations remain. The

data are indexed by a unique bank identifier (RRSD9001) and a quarterly reporting date (RSSD9999).

Table 4 presents summary statistics for the data at the bank level both in constant 2017 dollars

and as a percentage of total assets. A few statistics worth noting are the average loan-to-asset

ratio being 60% with roughly three fourths of those being commercial and industrial loans and 10%

being agricultural and credit card loans. The average capitalization and liquidity for all commercial

banks in the sample are 11% and 7.7%, respectively. Of the liquid assets three fourths are securities

and the rest are cash and federal funds sold. On the liabilities side, deposits are by far the largest

component and amount to 86% of total assets.

7.2 First Step Estimates: Elasticity of Credit Supply

In this section we report the results of our estimation of equation (19). The main parameter of

interest is β̂t estimated at the cross-sectional level for each size class and each quarter in the sample

from the first quarter in 1998 to the fourth in 2025. As in Kashyap and Stein (2000), the estimates

β̂ are a measure of ∂∆lnLi
∂Hi

, i.e. the intensity of capitalization constraints in each period t.

Figures 11 and 12 show the estimated β̂’s and their 95% confidence intervals for all four different

loan measures. For small banks, i.e. those that belong below the 95th percentile of size (in terms of

total assets), the average (over 1998-2025) β̂ is 0.0327, with a standard deviation of 0.0365. This

estimate is interpreted as a 1% increase in the equity share of total assets raises banks’ loans supply

by 0.0327% on average.

For large banks, the average β is smaller (0.0053) but the range of the estimates is noticeably

wider and most estimates are not statistically different from zero. This is consistent with the results

of previous work on the bank lending channel that shows non-binding constraints for banks above

the 95th percentile in the distribution of total assets.

The average estimate does not change when we correct for credit and default risk by using loans

net of unearned income and depreciation allowances. Worthy of note is the difference in estimates

across various types of loans. For commercial and industrial loans the average β̂ is 0.00084 and for

agricultural loans, 0.0017.

7.3 Second Step Estimates: Response of Credit Supply to Government Loans

In this section we report the results of our estimation of equations (20) and (21). We are particularly

interested in the δ̂2 coefficient estimate on FCt. We want to test our hypothesis that federal

credit can lead to a relaxation of the credit constraints faced by borrowers when they benefit

from government-subsidized loans. In the environment of Kashyap and Stein (2000) the hypothesis

implies that, for the smallest class of banks, an expansionary shock to the stance of federal credit

policy should lead to a reduction in β̂. Thus, the expected δ̂2 estimates are negative.

Table 5 contains the results for our benchmark specification.

According to the outcome of our estimations of δ2, a 1% increase in federal loans lowers β

by 0.00105 points for small banks. With the standard deviation of the natural logarithm of the
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independent variable being in the order of 0.6253, a 1 standard deviation increase amounts would

imply a fall in the average β from 0.001487 to 0.000827. Since the standard deviation of β is

0.001019, the drop is equivalent to 0.64 of a standard deviation. In short, a 1 standard deviation

increase in government loans lowers the measure of banks’ own capitalization constraints by 0.64%.

To get a better sense of the economic significance of these effects, it is worth pointing out that the

average yearly growth rate in direct lending during our sample period was 0.57%.

The reduction in liquidity constraints for large banks (not shown here) is roughly of the same

magnitude as for smaller ones. Bear in mind though that most of the estimates from the first step

are not significant (see Figures 11 and 12).

These are the results from the multivariate specification in which we control for the effects of

cycles in economic activity on the dynamics of the lending constraints estimate β̂t. We choose

to use three variables to control for cycles: GDP growth, inflation and the stance of monetary

policy as measured by the change in the inverse of the federal funds rate. This is the measure of

monetary policy used in Kashyap and Stein (2000) so that an increase in the variable is associated

with a positive shock. Even though in many of the specifications the coefficients on these variables

come up as non-significant, these results still indicate that the negative link between β and federal

credit is not driven by increases (reductions) in federal credit picking up expansions (recessions) in

economic activity and/or inflation (deflation).

7.4 Robustness

As a robustness check in the second step, we also estimate the response of banks’ capitalization

constraints using alternative measures of loan growth as the dependent variable. We rerun the step

1 model with loans net of unearned income and depreciation allowances, commercial & industrial,

and agricultural loans, respectively (columns (2)-(5) of Table 5.

The effects are approximately of the same magnitude when loans as the dependent variable are

adjusted for default risk, i.e. when we use loans net of unearned income and depreciation allowances

as the dependent variable instead of gross loans. A 1% increase in federal credit lowers β by 0.001

points from an average of 0.0015 (i.e. a 66% drop). For C&I and agricultural loans we get results

that are not statistically significant.

In a robustness check (not shown here), we were unable to find any significant influence of

federal credit programs on the availability of credit card (consumer) loans in the private sector.

We think this speaks to our intuition regarding the possible transmission channel through which

governmentally-funded credit programs can induce banks to relax their lending standards and make

more credit available. Our idea is that government financing of a borrower’s project can be used

to relax financial constraints, i.e. for both borrowers and lenders themselves. Since federal credit

obviously does not target consumption, it makes sense that it has no effect on private lenders’

supply of consumer loans, like credit card loans.

7.5 Heterogeneous Impact across Programs

In Table 6 we present the results by each federal agency that issues direct subsidized loans. We

view this analysis as having important policy implications since it can inform which programs are
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more “effective” at increasing the availability of credit from private lenders and which programs

tend to only crowd-out private lending. As discussed in the introduction, crowding-out of private

credit has been a concern already identified in the theoretical models of Lucas (2016) and Elliott

(2011).

According to our results, this is a valid concern in the case of loans by the Department of

Veteran Affairs. Conversely, programs in agriculture, transportation, energy, and international

trade all seem to loosen lending constraints of private banks and make them less sensitive to shocks

to the value of their own equity. The coefficients on spending in the second step estimation of

equation (21) are negative, with those corresponding to the Department of Agriculture showing

the strongest effects (δ̂2=-0.00179). This translates to a 1% increase in federal credit spending

resulting in β̂ falling by close to 100%. For comparison, loans that finance small businesses lower

β̂ by 0.000265, i.e. by 18%, and those by the EXIM Bank exert an effect of 62%.

8 Conclusions

We study lending by the federal government in the United States in the context of the RBC

macroeconomics literature and a quantitative general equilibrium model and we ask the question

of whether there is room for a positive impact of government loans as fiscal policy through a

transmission channel that has not been studied so far.

To do so, we start by providing a comprehensive review of the history and institutional design

of federal credit programs provided by several agencies of the United States government including

the departments of Agriculture, Energy and Transportation, the Department of Veteran Affairs,

the Small Business Administration and the Export-Import Bank.

Through a significant data collection effort, we put together a comprehensive dataset by digitiz-

ing information from the U.S. Treasury Statements on direct loan disbursements. As a contribution

from our work, we hope to make this new dataset available publicly.

Using this dataset, we start by following Ramey (2016) to establish the orthogonality of shocks

to credit policy to other well-known and more widely studied macro shocks, including those to fiscal

and monetary policy as well as supply-side TFP shocks. This is how we establish the importance

of studying government loans as a distinct type of fiscal policy, that works through a different

transmission mechanism from the more well-known spending and tax shocks. We proceed by

documenting the effects of federal credit policy on credit market conditions, focusing on credit

volumes and interest rates, and include an estimation of the dynamic effects of government loans

on private credit through impulse response functions á la Jordà (2005).

We then propose a quantitative general equilibrium model to study a novel transmission mech-

anism of federally-funded direct lending that we label the “bank lending channel of credit policy”.

Through this channel we intend to study the extensive margin (supply-side) of subsidized govern-

ment loans that induces lenders in the private sector to increase their supply of credit. The goal

is to have a theory that allows us to disentangle these effects from those at the intensive margin

(demand-side), i.e. from the increase in the demand for loans as the interest rate falls in response

to a change in the stance of credit policy. To illustrate this mechanism we extend the asymmetric
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information model of Lucas (2016) to allow for the interest rate subsidies provided by federal loans

to relax borrowing constraints for entrepreneurs.

We develop some testable implications from this model that we take to the data by merging

the federal credit data with a panel of 630,000+ bank–quarter observations from regulatory filings,

information on banks’ balance sheets and income statements. We then use the well-established 2-

step methodology of Kashyap and Stein (2000) to empirically identify supply-side effects in credit

markets.

Our empirical analysis provides evidence consistent with the existence of a “bank-lending chan-

nel of federal credit policy”. In contrast to the crowding-out concerns emphasized by the microe-

conomic literature, increases in federal credit provision are associated with expansions in lending

by private institutions. The results suggest that government credit programs can relax constraints

and stimulate credit supply. Using aggregate data, we obtain a multiplier effect of 6. We obtain

this number by multiplying the benchmark estimate of 0.188 for total federal credit loans by $13
trillion of aggregate credit and then dividing this amount by 1% of federal loans ($4 billion).

Using bank-level data, our results indicate that in the United States a 1% increase in federal

loans (roughly $4 billion) loosens lenders constraints (as measured by β̂) by 66%, which amounts

to an additional $400K dollars in loans for the average commercial bank in the country. Regarding

the cost of private credit, our estimates indicate that a 1% increase in government lending, lowers

interest rates by an average of 1% point, from a minimum effect of 40 basis points to a maximum

of 140 bps.

We are also able to uncover interesting heterogeneities in these results across types of loans

granted by various federal agencies of the US government.

Altogether, our results point to a potentially important and previously not studied transmission

mechanism of fiscal policy operating through credit markets. Government loans may influence

macroeconomic outcomes not only through lowering the cost of credit and therefore, raising the

quantity demanded by borrowers, but also by affecting the incentives and constraints of private

financial intermediaries.

Several avenues for future research follow from this work. In particular, exploiting institutional

changes—such as adjustments to guarantee rates, eligibility rules, loan caps, or program appropria-

tions—provide alternative identification strategies of the causal effects of government credit supply

on bank lending, interest rates, and firm outcomes. Such analyses would further illuminate the role

of federal credit policy as a tool shaping private credit.
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Gaĺı, Jordi. 1999. “Technology, Employment, and the Business Cycle: Do Technology Shocks

Explain Aggregate Fluctuations?” American Economic Review 89:249–271.

Gilchrist, Simon and Egon Zakrajsek. 2012. “Credit Spreads and Business Cycle Fluctuations.”

American Economic Review 102 (4):1692–1720.

Jaffe, Dwight and Thomas Russell. 1976. “Imperfect Information, Uncertainty and Credit Ra-

tioning.” Quarterly Journal of Economics 90:651–666.

James, Sallie. 2012. “Ending the Export-Import Bank.” CATO Institute Downsizing the Federal

Government Series .
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Jordà, Òscar and Alan Taylor. 2025. “Local Projections.” Journal of Economic Literature 63:59–

110.

Kashyap, Anil and Jeremy Stein. 1995. “The Impact of Monetary Policy on Banks Balance Sheets.”

In Carnegie-Rochester Conference Series in Public Policy, vol. 42. 151–195.

———. 2000. “What Do a Million Observations on Banks Say About the Transmission of Monetary

Policy?” American Economic Review 90 (3):407–428.

Kishan, Ruby and Timothy Opiela. 2000. “Bank Size, Bank Capital, and the Bank Lending

Channel.” Journal of Money, Credit and Banking 32:121–141.

Lacker, Jeffrey. 1994. “Does Adverse Selection Justify Government Intervention in Loan Markets?”

80:61–95.

Lucas, Deborah. 2016. “Credit Policy as Fiscal Policy.” Brookings Papers on Economic Activity

spring.

Lucas, Deborah and Mark Hadley. 2012. “Fair-Value Accounting for Federal Credit Programs.”

Congressional Budget Office Issue Brief March:1–12.

31



Lucas, Deborah and Damien Moore. 2010. “Guaranteed versus Direct Lending: The Case of

Student Loans.” In Measuring and Managing Federal Financial Risk, edited by Deborah Lucas.

University of Chicago Press, 163–205.
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Table 1: Federal Credit Spending - Direct Loan Disbursements: Summary Statistics

N µ σ Min. Max.

Amounts in billions of constant 2017 United States $
Agriculture 73.71 88.00 26.13 22.71 103.47
Energy + Transportation 13.34 11.10 12.23 0.18 39.16
SBA 47.69 7.99 83.72 3.50 287.01
DVA 1.80 1.47 1.25 -0.28 6.75
EXIM Bank 9.15 7.00 5.92 2.47 23.21
Total 148.22 120.49 105.61 46.66 411.12

% of GDP

Agriculture 0.40 0.43 0.10 0.18 0.53
Energy + Transportation 0.07 0.06 0.06 0.00 0.16
SBA 0.22 0.05 0.37 0.02 1.31
DVA 0.01 0.01 0.01 -0.00 0.03
EXIM Bank 0.05 0.04 0.03 0.01 0.12
Total 0.76 0.69 0.42 0.35 1.87

% of Total

Agriculture 60.29 63.41 18.04 22.79 83.30
Energy + Transportation 7.50 5.59 6.52 0.37 20.84
SBA 18.56 8.76 21.20 3.72 70.04
DVA 2.14 1.74 1.96 -0.09 6.79
EXIM Bank 8.04 8.83 4.42 0.83 15.49

Data is monthly from 1998 to 2025.
Source: Monthly Treasury Statements of the US Treasury.
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Table 2: Correlation Patterns in Disbursements of Federal Direct Loans

Agriculture Ener+Transp. SBA DVA EXIM Bank Total CREDIT GDP
Agriculture 1.000
Energy + Transportation 0.912* 1.000
SBA 0.480* 0.538* 1.000
DVA -0.620* -0.631* -0.406* 1.000
EXIM Bank 0.343* 0.537* -0.201* -0.441* 1.000
Total 0.829* 0.876* 0.857* -0.624* 0.198* 1.000
CREDIT 0.906* 0.771* 0.531* -0.649* 0.164* 0.798* 1.000
GDP 0.891* 0.886* 0.742* -0.630* 0.206* 0.955* 0.8808* 1.000

All variables are in logs of real values.
CREDIT is credit to the private non-financial sector by domestic banks, adjusted for breaks but not seasonally
adjusted, for United States, in billions of US dollars. Retrieved from FRED of the Federal Reserve Bank of St. Louis.
A * denotes correlation significant at the 95% level.
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Table 3: Federal Loans and Credit Access in the Private Sector

(1) (2) (3) (4) (5) (6)
Department of Agriculture

ln(FC) 0.321*** 0.311*** 0.310*** 0.390*** 0.380*** 0.0638
(0.0082) (0.0079) (0.0079) (0.0171) (0.0217) (0.0795)

ln(FC) * GDPgrowth 0.0227
(0.0311)

ln(FC) * Debt
Y

0.00588***
(0.0014)

Departments of Energy and Transportation
ln(FC) 0.0722*** 0.0705*** 0.0699*** 0.0446*** 0.0106 0.0963***

(0.0033) (0.0030) (0.0030) (0.0116) (0.0127) (0.0256)
ln(FC) * GDPgrowth 0.0600***

(0.0110)

ln(FC) * Debt
Y

-0.000717**
(0.0003)

Small Business Administration
ln(FC) 0.0606*** 0.0554*** 0.0577*** -0.00529 -0.00723 -0.0637

(0.0053) (0.0053) (0.0052) (0.0080) (0.0084) (0.0530)
ln(FC) * GDPgrowth 0.00992

(0.0129)

ln(FC) * Debt
Y

0.000486
(0.0004)

Department of Veteran Affairs
ln(FC) -0.154*** -0.147*** -0.147*** -0.0543*** -0.0307*** -0.281***

(0.0100) (0.0096) (0.0094) (0.0101) (0.0118) (0.0380)
ln(FC) * GDPgrowth -0.112***

(0.0304)

ln(FC) * Debt
Y

0.00216***
(0.0004)

Export-Import Bank
ln(FC) 0.0418*** 0.0627*** 0.0614*** -0.0536*** -0.0688*** -0.505***

(0.0137) (0.0132) (0.0131) (0.0121) (0.0122) (0.0613)
ln(FC) * GDPgrowth 0.133***

(0.0288)

ln(FC) * Debt
Y

0.00473***
(0.0006)

Total FC Spending
ln(FC) 0.196*** 0.188*** 0.189*** 0.222*** 0.184*** 0.937***

(0.0081) (0.0078) (0.0076) (0.0260) (0.0274) (0.0643)
ln(FC) * GDPgrowth 0.114***

(0.0302)

ln(FC) * Debt
Y

-0.00631***
(0.0005)

Dummy crisis NO YES YES YES YES YES
Seasonal dummies NO YES YES YES YES YES
Control for GDP growth NO NO YES YES YES YES
Macro controls* NO NO NO YES YES YES
N 336 336 336 336 336 336

The dependent variable is credit to the private non-financial sectors provided by domestic banks (in logs of
real values).
Standard errors in parentheses.
* p<0.1 ** p<0.05 *** p<0.01
Macro controls (in addition to GDP growth) are inflation, debt-to-GDP ratio and interest rates.
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Table 4: Bank-Level Data Summary Statistics

N µ σ Min. Max.

Total Assets 634,710 1,375,651 1.33e+07 1546.516 1.45e+09
Loans and Leases (gross) 634,710 821,518.3 6,765,526 136.0246 5.40e+08
Loans and Leases (net of UI and DA) 634,710 792,903.7 6,526,383 -1,139.314 5.21e+08
C&I Loans 149,890 606,281.2 3,495,966 0 1.30e+08
Agricultural Loans 634,710 9,216.812 45,242.4 0 3,019,923
Credit Card Loans 634,710 60,922.7 1,831,228 0 1.92e+08
Equity 634,710 150,732.4 1,430,240 -184,849 1.37e+08

Balance Sheet Indicators

Capitalization (%) 634,710 11.04207 4.492077 -16.06591 100
Liquidity (%) 634,710 7.717484 7.901754 0 97.4976
Size1 (logs) 634,710 12.16634 1.416255 7.081708 21.33531
Size2 (logs) 634,710 11.67417 1.499154 4.744932 20.39187
Size3 (logs) 634,375 9.907589 1.41658 0 18.99204
Liabilities (%) 634,710 88.95199 4.49204 0 116.0659
C&I Loans (%) 149,890 14.74641 11.76278 0 100
Agricultural Loans (%) 634,710 7.138694 12.35703 0 91.37255

Amounts in billions of constant 2017 United States $.
The second loans measure is loans net of unearned income and depreciation allowances.
Liquidity is calculated as the ratio of liquid to total assets.
Capitalization, as the ratio of equity to total assets.
The three size measures are the logs of total assets, loans and equity, respectively.
Source: Consolidated Reports on Condition and Income - Federal Financial Institutions
Examination Council.
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Table 6: Step 2 Results by Department

Dependent variable: β = ∂loangrowth
∂banks′balancesheetindicator

(1) (2) (3) (4) (5)
Agriculture Energy + Transportation SBA DVA EXIM Bank

ln(FC) -0.00179*** -0.000528*** -0.000265*** 0.000587*** -0.000930***
(0.000277) (0.0000440) (0.0000700) (0.000150) (0.000138)

GDP growth 0.000115 0.000210 0.000173 0.000119 0.000362
(0.000223) (0.000168) (0.000250) (0.000248) (0.000223)

∆TB3mo−1
t -0.00000307 0.00000121 -0.00000975 -0.00000613 0.00000496

(0.0000138) (0.0000104) (0.0000154) (0.0000153) (0.0000137)
inflation 0.0000910 -0.0000131 0.000333 0.000177 -0.000416

(0.000338) (0.000255) (0.000386) (0.000377) (0.000340)
Constant 0.0215*** 0.00614*** 0.00394*** -0.00279** 0.00983***

(0.00311) (0.000398) (0.000666) (0.00110) (0.00125)

N 98 98 98 96 98
R2 0.314 0.610 0.140 0.150 0.332
AIC -1100.0 -1155.4 -1077.8 -1057.0 -1102.6
BIC -1087.1 -1142.5 -1064.9 -1044.2 -1089.7

Results are for small banks only. Dependent variable is elasticity of loan growth to capitalization shocks.
Standard errors in parentheses.
* p<0.1 ** p<0.05 *** p<0.01
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Figure 1: Disbursements of Direct Loans by Federal Programs: Time-Series
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Source: Monthly Treasury Statements of receipts and outlays of the United States government.
The data is the balances of the non-budgetary financing fund accounts that result for the

disbursement of loans, collection of fees, repayment of principal, sale of collateral, interest and
subsidy received from the credit program accounts at net present value.
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Figure 2: Disbursements of Direct Loans by Federal Programs and Macro Indicators
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PANEL B: Correlation with Aggregate Private Credit
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Figure 3: Composition of Loan Disbursements
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Figure 4: FC Shocks and Government Spending Shocks á la Ramey (2016)
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Figure 5: FC Shocks and Tax Shocks á la Ramey (2016)

-4

-2

0

2

4

dl
FC

-2

-1

0

1

2

G
ro

w
th

 R
at

e

2000q12005q12010q12015q12020q12025q1

dtaxy
dlFC

Average Tax Rate

-4

-2

0

2

4

dl
FC

-20

-10

0

10

G
ro

w
th

 R
at

e

2000q12005q12010q12015q12020q12025q1

dltax
dlFC

Real Tax Revenue

-4

-2

0

2

4

dl
FC

-15

-10

-5

0

5

10

BP
 R

es
id

ua
l

2000q12005q12010q12015q12020q12025q1

Residuals
dlFC

Real Tax Revenue

43



Figure 6: FC Shocks and Monetary Shocks á la Ramey (2016)
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Figure 7: FC Shocks and TFP Shocks á la Ramey (2016)
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Figure 8: Direct Loans and Interest Rates
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The graph shows the β̂ estimates from equations (3) and (4) with their confidence bands. Model 1:

Bivariate regression of GS10yr on log(FCt) as in equation (3). Model 2: Bivariate regression
with recession and quarterly dummies. Model 3: GDPgrowth added as a control as in equa-
tion (4). Model 4: GDPgrowth, πt (inflation), and

DEBT
Y (debt-to-GDP ratio) added as controls.

Models 5-9: Yield on 3-months Treasury securities, bank prime loan rate, 30-year mortgage rates,
Aaa bond yields and Baa bond yields used as dependent variables, respectively.
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Figure 9: Dynamic Effects of Loan Disbursements on Private Sector Loans and GDP
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Pictures show impulse response functions from local projections estimations á la Jordá (2005).
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Figure 10: Bank-Level Data
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Amounts are in billions of dollars.

Loans and Leases (net) is gross loans net of unearned income and depreciation allowances.
C&I Loans are commercial and industrial loans.
Source: Call Reports on Condition and Income of the Federal Reserve System.
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Figure 11: Step 1 Estimates: Capitalization Elasticity of Loan Supply
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Figure 12: Step 1 Estimates: Capitalization Elasticity of Loan Supply (ctd.)
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