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RESUMO

O primeiro objetivo desta tese foi estabelecer um arcabougo tedrico para a analise de sistemas
financeiros que seja flexivel o suficiente para ser apropriado por diferentes linhagens de
pensamento econdmico heterodoxo. O segundo foi aplicar o mesmo arcabougo a eventos
recentes e evidenciar sua capacidade de explicar novos acontecimentos. A hipdtese que
norteou este trabalho ¢ fundamentalmente Minskyana: a pandemia de Covid-19 foi um
choque exdgeno que desencadeou um processo de deflacdo de dividas, cujas consequéncias
foram observadas nos mercados de operagdes compromissadas dos EUA. O método
selecionado foi um estudo de caso sobre os referidos mercados, com uma combinagdo de
referéncias institucionais e académicas, assim como de estatisticas descritivas para demonstrar
como eles operavam em circunstancias normais. A justaposicdo dessas informagdes com
dados sobre o breve periodo de desordem em marco de 2020, nos estdgios iniciais da
pandemia de Covid-19, permitiu as seguintes conclusdes: (i) a fragilidade financeira estava
incorporada aos mercados de compromissadas dos EUA, devido a sua dependéncia em
unidades especulativas; (ii) a pandemia desencadeou um processo de deflagdo de dividas, com
consequéncias adversas para os mercados de compromissadas dos EUA; e (iii) as
intervengoes do Federal Reserve foram necessarias para estabilizar os mercados e impedir que
o referido do processo de deflacdo de dividas se desenvolvesse ainda mais. A segunda
observacdo representa a confirmag¢do da hipdtese, cujas implicacdes teodricas estdo ainda

apoiadas no primeiro e terceiro pontos acima.

Palavras-chave: encanamento financeiro; mercados monetarios; operagdes compromissadas.



ABSTRACT

The first objective of this thesis was to establish a theoretical framework for the analysis of
financial systems that is supple enough to be appropriated by different lineages of heterodox
economic thought. The second was to apply said framework to recent events and evidence its
capacity to explain novel developments. The hypothesis that guided this work is
fundamentally Minskyan: the Covid-19 pandemic was an exogenous shock that triggered a
debt deflation process, whose consequences were observed in the U.S. markets for repurchase
agreements. The chosen method was a case study about said markets, with a combination of
institutional and academic references, as well as descriptive statistics to demonstrate how they
operated in normal circumstances. The juxtaposition of this information with data about the
brief period of disorder in March 2020, at the early stages of the Covid-19 pandemic, allowed
for the following conclusions: (i) financial fragility was built into the U.S. markets for
repurchase agreements due to their dependency on speculative units; (ii) the pandemic
triggered a debt deflation process, with adverse consequences to the U.S. markets for
repurchase agreements; and (iii) Federal Reserve’s interventions were needed to stabilize
markets and stop said debt deflation process from developing further. The second observation
represents the confirmation of the hypothesis, whose theoretical implications are also

supported by the first and third points above.

Keywords: financial plumbing; money markets; repurchase agreements.
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INTRODUCTION

The traditional macroeconomics research program has endured severe
criticisms on both theoretical and empirical grounds. A widely evident example
was the Great Financial Crisis of 2007-08, when models “neither predicted the
most important macroeconomic event in the past three-quarters of a century nor
provided good guidance as to the appropriate policy responses” (STIGLITZ,
2018; emphasis in the original).

Since this episode, there was hardly any revision to the theoretical
foundations of this program, nor a momentous shift towards other programs.
The heuristics adopted after the crisis and, in effect, for the better part of the
last century, can be described as modifying the ad hoc assumptions of the
“protective  belt” of hypotheses situated around a “hard core” of
microfoundations (essentially, general equilibrium models with representative
agents and neutral money, prior to the introduction of frictions).

According to Lakatos (1978), heuristics of this kind are common to both
scientific and pseudo-scientific programs. What separates these groups is not
“refutation”, but progress in the form of the discovery of hitherto unknown facts.

From this vantage point, the present thesis aims to demonstrate that
measures to stabilize contemporary financial systems belong to the realm of
political economy. Hence, the first objective is to establish a theoretical
framework for the analysis of financial systems that ensures the unequivocal
presence of power in the debate.

The second objective is to apply said framework to a recent case study
and evidence its capacity to explain new developments. The event in question
is the Sars-Cov-2 (novel coronavirus or Covid-19) pandemic of 2020, which had
severe impacts on human activity in general, including the operation of financial
systems.

Starting in February of 2020, investors disposed of riskier assets, as
stock markets recorded increased volatility. The following month, an
unexpected event occurred: U.S. federal debt, normally a safe harbor, lost
market value, in the episode known as the “dash for cash” (FSB, 2020a).

Contributions more associated with the traditional macroeconomics

research program attempted to establish a direct connection between financial
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regulations, excessive public expenditure and the heightened volatility in
Treasury markets during the “dash for cash” (inter alia, DUFFIE, 2020; HE;
NAGEL; SONG, 2021; DU; HERBERT; LI, 2022). Nevertheless, there has been
scarce research into the effects of this episode on repurchase agreements.

The relevance of these operations can be established from two different
perspectives. The first is from the inside looking out: repurchase agreements
are at the core of the dollar system. In 2024, more than US$ 10 trillion in
outstanding obligations with these instruments, with relevant participation from
the Federal Reserve, as well as from domestic and foreign-based financial
institutions (HEMPEL; KAHN; SHEPHARD, 2025).

The second perspective is from the outside looking in: central bankers
often exchange experiences with their peers and attempt to emulate successful
measures adopted in central economies. This makes it essential for researchers
from frontier and emerging economies to understand how the largest money
markets operate and, therefore, be well equipped to discuss with local policy
makers about the alternatives that are at their disposal.

The present contribution aims to fill that gap, albeit with the use of
unorthodox theoretical foundations. In this context, U.S. federal debt is raised to
the center of the debate not because it is considered to pose challenges to
market efficiency, but because it is the most important margin of safety in
private-to-private debt arrangements, whenever cash flows subside and the
survival of individual firms is threatened.

Treasuries lost market value not because they suddenly became
inconvenient, but because market participants could not absorb the
extraordinary sales pressure that resulted from the exogenous shock of a global
pandemic. Hence, for two days in March 2020, even large financial institutions
with ample amounts of liquid securities available in their balance sheets were
hard pressed to obtain collateralized loans, under the form of repurchase
agreements.

The hypothesis that guides this work is that the Covid-19 pandemic was
an exogenous shock that triggered a debt deflation process, whose
consequences were observed in the U.S. markets for repurchase agreements.

Accordingly, monetary authorities had to alleviate financial conditions and
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stabilize asset prices, with a combination of administered rates, collateralized
loans and regulatory measures.

A couple of theoretical innovations were needed. First, the Wall Street
paradigm, developed by the North American economist Hyman Minsky, was
adapted to address some criticisms. This led to a reformulation of the debt
deflation process, as a sequence of events capable of producing financial
instability from an instant to another, without the need for ex ante assumptions
about fixed capital formation by business firms.

In addition, it was argued that institutional investors follow an often-
overlooked corollary of the Keynesian liquidity preference theory so, when in
immediate need of cash, they dispose first of their most liquid assets. Brokers
and dealers were said to require better terms for themselves when requested to
rapidly expand their balance sheets, in line with the Kaleckian principle of
increasing risk.

Banks were identified as the only group of entities to combine the
capacity to create money with a drive for profits. Hence, it was argued that new
bank loans require three conditions, defined in terms of the borrower’s margins
of safety borrowers, the lender's margin of safety and the profitability of the
operations in question.

Central banks also create money, but they do so to pursue statutorily
defined objectives of macroeconomic stability, rather than profits. These entities
represent the materialization of administrative power, employed to impose
discipline over financial systems, based on the divide between the sets of
institutions that have or do not have access to liquidity support in critical
circumstances, around which money markets are organized.

Lastly, a case study was prepared with the use of institutional and
academic references, along with descriptive statistics to chart the normal
operation of the U.S. markets for repurchase agreements. A similar set of
references was used to describe the brief period of disorder in March 2020 and
identify what emergency responses from the Federal Reserve were needed to
stabilize markets.

The evidence found supports the stated hypothesis that the Covid-19
pandemic posed an exogenous shock to debt yields, with severe consequences

to the U.S. markets for repurchase agreements. Moreover, it demonstrates that
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the Federal Reserve’s purchases of federal debt “in the amounts needed”
(FOMC, 2020c) and the reintroduction of a credit facility for securities
intermediaries (FED, 2020i) stopped the descent into a deep recession.

The remainder of the thesis is structured as follows. Chapter 1 lays the
theoretical foundations for the proposed framework for the analysis of financial
systems, based on contributions from John Maynard Keynes, Michal Kalecki
and Hyman Minsky.

Chapter 2 enhances said framework with a “protective belt” of
hypotheses about the operations of non-banks, banks and central banks. This
presentation is organized in accordance with the taxonomy proposed by Torres
Filho (2020), which distinguishes between units that do and do not issue
money.

Chapter 3 defines repurchase agreements and describes the main
characteristics of these operations. It also provides an institutional and
statistical description of the U.S. markets for repurchase agreements, with a
particular interest in how they were organized around the first quarter of 2020.

Chapter 4 offers the case study about the performance of the U.S.
markets for repurchase agreements during the critical early stage of the Covid-
19 pandemic, in March 2020, along with the stabilizing role performed by the
Federal Reserve. These observations are contrasted with the theoretical
contributions of previous chapters, to provide for a critical assessment of the
events in question.

Conclusions are summarized at the end. A few proposals for a research
agenda are included as well, with suggestions of possible areas for further

investigation.
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1 A GENERAL FRAMEWORK FOR FINANCIAL SYSTEMS

The present chapter lays the theoretical foundations for the ensuing
discussion. It involves a combination of concepts, hypotheses and theories
originally advanced by John Maynard Keynes, Michal Kalecki and Hyman
Minsky (with a few notes based on Piero Sraffa), to provide a general
framework that may be appropriated by the different schools of thought
associated with these thinkers.

Basic notions of corporate finance, such as the concepts of debt and
equity, are introduced as well, to support the more practical elements of the
debate around financial instability that will surface later. A summary of the main

arguments is provided at the end.

1.1 MACROECONOMIC SETTING

Two concepts provide the basis for the ensuing discussions. First, the
principle of effective demand, in the version adopted here, states that “in the
long run, no less than in the short, the level of real aggregate demand [...]
determines the level of real output” (SERRANO; SUMMA; FREITAS, 2023, p.
5).

A given set of prices, reflective of other elements, such as productive
techniques and exogenous distributive variables, is necessary to determine the
level of aggregate demand. Therefore, it becomes possible to establish an
analytical distinction between the determinants of output and prices — the former
based on demand and the latter on exogenous variables —, which contrasts with
the widely adopted general equilibrium apparatus.

Second, the locus of the analysis is a monetary production economy,
whose key element is the capacity of money to influence real variables in the
short and long run. This theoretical construct, inaugurated by Keynes around
the 1930s, also contrasts with prevalent attempts to include money into the

economics debate, which essentially amount to adding a monetary layer to the
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self-equilibrating models of single input and output economies’ (CARVALHO,
2015, p. 80 et seq.; see also CARVALHO, 1992, chapter 1).

In monetary production economies, firms seek monetary gains, like in
Marx’s M — C — M’ scheme of commaodity circulation (CARVALHO, 2015, p. 5-
6). Hence, money constitutes the raison d’étre of capital accumulation, rather
than being simply an efficient medium of exchange.

The definitions presented thus far might seem contradictory at first
glance: how can money affect real variables when real output is determined
exclusively by real demand? The answer can be established in a couple of

alternative ways, both of which will be present next.

1.1.1 Investment, finance and funding

Money is narrowly defined here to encompass currency (i.e., notes and
coins), demand deposits and bank reserves?. Hence, money is presented as a
binary attribute — something either is or is not money —, without room for an
intermediary scale of “moneyness” (c¢f. GABOR; VERSTEGAARD, 2016;
NERSISYAN; DANTAS, 2017)3.

The essential characteristic of money is that it is, in any monetary
economy, the most liquid of assets. Liquidity is instead the more general
attribute, which assets can offer in different degrees according to their
“saleability” (CARVALHO, 2015, p. 43)

Liquidity is defined here as the “power of disposal over an asset”
(CARVALHO, 2015, p. 38) and contains two dimensions: (i) price, as the less
an asset loses value when its holder decides to dispose of it, the more liquid it

is; and (ii) time, as the quicker one can dispose of an asset, the more liquid it is.

' The definition of monetary production economies as opposite to corn economies, themselves
characterized as single input and output systems, could help with attempts to promote the
compatibility of the latter concept and the economic systems with multiple inputs and outputs
advanced by Sraffa (1960). Such discussion, however, would not fit within the limits of the
current thesis.

2 For the moment, consider that banks are firms that offer loans to their clients and furnish them
with demand deposits. Bank reserves represent the form of money these entities use to
liquidate obligations between themselves. These definitions will be better explored in the next
chapter.

3 For comparison purposes, the critical micro-finance approach deals with the creation of new
forms of money in global financial markets (GABOR, 2021, p. 50-51). The definition of money
presented in the main text, as restricted to currency, demand deposits and bank reserves,
does not allow for discussions in these same terms.
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It follows that the existence of a deep, permanent and organized market for an
asset constitutes an essential condition for it to achieve higher liquidity*.

Keynes articulated many novel ideas about this topic in his General
Theory of Employment, Interest and Money ([1936] 1996). The author’s focus
laid on understanding how monetary economies work, particularly concerning
one crucial element: the non-neutrality of money in the short and long periods,
which allows it to affect the pace of capital accumulation (CARVALHO, 1992, p.
57).

The cornerstone of his argument was the liquidity preference theory,
according to which economic agents — banks included — demand liquid assets
because, in the context of fundamental uncertainty, they offer protection against
risks in general, including those that are not recognized at first (CARVALHO,
2015, p. 42-43). Furthermore, Keynes ([1936]1966, chapter 17) included this
precautionary demand for liquidity in the determination of the interest rates of
money and other assets in a way that could influence the demand for fixed
capital assets®.

From this perspective, the General Theory paved the way for
discussions about the relationship between money, investment and saving. Not
for other reasons, these were the themes raised to the center of the debate
about the book with Ohlin (1937a and 1937b) and Robertson (1936).

These critics sought to re-dimension the innovative character of Keynes'
liquidity preference theory and reaffirm the validity of the loanable funds theory
(CESARATTO; PARIBONI, 2021, p. 3). In other words, they attempted to prove
that, even within the theoretical framework of the General Theory, banks
essentially act as intermediaries between saving and investing units in a way

that money becomes once again neutral in the long term.

4 Sraffa adopted a definition of liquidity in his Cambridge lectures about Continental banking that
is compatible with the one presented in the main text. From his notes:

“[...] the relevant quality of assets, in order to be liquid, is not that they should be payable at
an early date, but that they should be readily marketable. [...]

The essential thing therefore for liquidity is the existence of a large market for the commodity
or the security in question. [...]” (SRAFFA, 1930 apud DE CECCO, 2005).

5 In the General Theory, investments take place when the marginal efficiency of capital is
higher than the interest rate of money. Keynes defined this interest rate as a function, among
other variables, of the precautionary demand for money and, therefore, of the confidence that
agents’ have in their expectations about an uncertain future (KEYNES, 1996, chapter 17;
CARVALHO, 2015, chapter 2)
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The strategy adopted by Keynes (1937a, 1937b and 1937c) was to
evidence the role of investment financing within his theory of liquidity
preference. This way, he demonstrated that investment could never be limited
by a shortage of saving; and he posited that exogenous factors (in this case,
interest rates determined by liquidity preference) would determine instead the
level of these expenses.

His argument involved the representative example of an entrepreneur
who decides to invest. In a monetary economy, this agent would face two
concerns: (i) obtain short-term financing for the production period of the capital
asset; and (ii) obtain funds to cover this short-term obligation with long-term
issues on satisfactory terms (KEYNES, 1937c, p. 664)°.

The first concern can be understood more generally as the
entrepreneur's need to obtain enough money to acquire capital assets for their
investment (CARVALHO, 2015, p. 86). Keynes even went as far as to describe
this as a new motive to demand money, which was not featured in the General
Theory (KEYNES, 1937c, p. 665; CARVALHO, 2016, p. 289-91).

Hence, the finance motive to demand money, or simply finance, is
defined as the amount of money demanded in anticipation of making an
investment (CARVALHO, 2015, p. 87). An entrepreneur could tap into different
sources, including retained profits, bank loans and securities offerings, to meet
this demand for money.

As another way of illustrating this argument, Keynes (1937c, p. 666)
claimed that monetary economies have a sort of revolving fund of liquidity,
which is compatible with a given level of investment. Banks play a prominent
role in this illustration, not only because they manage said fund, but also
because they can increase (decrease) the liquidity in circulation in response to
an increased (decreased) demand for loans.

What needs to be emphasized is that the object of the demand in
question is money — not savings (KEYNES, 1937c, p. 669; CARVALHO, 2015,

6 Asimakopulos (1983; 1986) is the author who blazed the trail for the current theoretical
discussion, as he set out to bridge the contributions from Keynes and Kalecki in terms of
finance, investment and saving. Nevertheless, it was Carvalho (2015; 2016) who raised
attention to the fact that finance and funding are separate dimensions, not sequential steps, of
the capital accumulation process. This finding enabled the present attempt to dissect how
finance and funding may impact the determination of income, based on two different sets of
investment functions.
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p. 87; PAULA, 2013, p. 375). Keynes’ argument was essentially that “there can
be no investment without concomitant generation of savings” (CARVALHO,
2015, p. 87; emphasis in the original).

The rationale is simple, albeit often misinterpreted: the employment of
resources to produce fixed capital assets liberates them from being consumed
at present and, therefore, leads to the pari passu creation of saving
(CARVALHO, 2015, p. 88). The principle of effective demand stands, as the
causality continues to run from investment to saving, via the determination of
income.

Returning to the example of the entrepreneur, its second concern may
be rephrased as the need to issue obligations to support holding the newly
acquired goods on their balance sheet (CARVALHO, 2015, p. 87). This leads to
the concept of funding.

Although it was relatively little developed during the debates of the
1930s, funding allows an important connection between investment
expenditures and balance sheet structures. For instance, when a firm decides
to acquire capital goods, it may demand loans or issue new debts to make the
upcoming payment obligations more consistent with the cash flows that are
expected to arise from the new investments.

The study of matters of funding greatly benefits from the incorporation
of contributions from Hyman Minsky. These matters were central to his
analyses, as evidenced, for example, by his statement that: “a decision to
acquire capital assets is, basically, a decision to put out liabilities.” (MINSKY,
2008, p. 206).

The work of Minsky will be approached later in this chapter.
Nevertheless, it suffices to mention at this point that one of his main
contributions to the Post-Keynesian literature was to consider the liquidity not
just of assets, but of whole balance sheets, which allowed him to elaborate
explanations about the functioning of monetary economies based on the
capacity that different agents have to honor their obligations when they come
due (CARVALHO, 2015, p. 39).

Summarizing what was presented thus far, the capital accumulation
process proposed by Keynes, as interpreted by Carvalho (2015), involves at

least two problems. The first is monetary, since any agent who decides to make
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an investment must command the sums of money necessary to realize the
associated expenditures.

The second problem is the management of individual balance sheets. It
involves the use of financial instruments — often liabilities, rather than assets for
the investing firms — to deal with costs and risks that arise from the day-to-day
operation of monetary economies.

Therefore, finance and funding:

“[...] are not sequential problems, as some authors have interpreted
them, but in fact two different questions: the first deals with money
circulation [...] and the second is what we could call, in modern terms,
the corporate finance problem [...]. Finance and funding are therefore
not different steps in the same process, they are different concepts

describing specific dimensions of the same decision.” (CARVALHO,
2016, p. 293; emphasis in the original)

For an investment to take place, it requires certain conditions in terms
of the circulation of money and the management of balance sheets.
Developments in these separate dimensions may happen at the same logical
time’, but they must be interpreted as analytically distinct, much like in the
determination of output and prices, once the principle of effective demand is

introduced.

1.1.2 Beyond investment

Investment functions are arguably the most divisive topic within
macroeconomics. At a very high level, it could be argued that Post-Keynesian
and Neo-Kaleckian authors adopt similar theories of investment, as far as both
groups consider that productive investment is an autonomous variable and a
driver of growth (MEDEIROS; AMICO, 2019, p. 589).

However, this approach is incompatible with the Sraffian literature. This
is because the Sraffian supermultiplier model (SERRANO, 1995; FREITAS;
SERRANO, 2015; SERRANO; SUMMA; FREITAS, 2023) defines productive
investment as an induced expenditure, while growth is mostly driven by the

7 What often happens in a subsequent period is the increase in the productive capacity
generated by the investment, following the Kaleckian tradition (inter alia, KALECKI,
[1954]1983, p. 66).
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autonomous components of demand (e.g., consumption out of credit, residential
investment, government expenditure and exports).

The dimensions of finance and funding remain important in this case,
but additional considerations are necessary to evidence how. Returning once
again to the example of Keynes (1937c), as interpreted by Carvalho (2015;
2016), entrepreneurs must command the necessary sums of money and
manage their balance sheets accommodate the new fixed capital assets
whenever they realize productive investments.

Implicit in this account is the Keynesian notion that investment takes
place when the marginal efficiency of capital is higher than the interest rate of
money. Then, why is it still relevant to distinguish between the finance and
funding dimensions when investment is modelled as a function of output rather
than monetary variables?

The present argument is that investment, money circulation and
changes to balance sheet structures are distinct, albeit often related economic
processes. Therefore, every macroeconomic theory must have their own
assumptions about how these matters interfere with each other, which the
conceptual divide between finance and funding helps to identify, even when
dislocated from its original context.

The traditional Supermultiplier model considers that productive
investment is undertaken to adjust capacity to demand, which is known as the
acceleration principle (SERRANO; SUMMA; FREITAS, 2023, p. 9). Grosso
modo, this means that investment tends to increase (decrease) when capacity
utilization rates are above (below) their normal levels.

According to Medeiros and Amico (2019), the incorporation of induced
investment in a model requires a shift in the scale of the analysis, from micro to
macroeconomics: “A microeconomic theory of investment may be useful in
investigating which firms will gain market share, but not in explaining the growth
rate of investment in the economy as a whole” (MEDEIROS; AMICO, 2019, p.
590). Hence, an argument based on the concerns faced by a representative
entrepreneur ceases to be useful to establish the non-neutrality of money at
economy-wide level.

What is necessary instead is to recognize that, for the Supermultiplier,

aggregate demand is partly composed of “autonomous injections of new
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monetary purchasing power”, which do not arise from current production
decisions (SERRANO; SUMMA; FREITAS, 2023, p. 4). These autonomous
expenditures are “necessarily financed by changes in the net financial asset
position of the agents (spending previously held money or new credit creation)
and not by current income.” (SERRANO, 1995, p. 20; also cited in SERRANO;
SUMMA,; FREITAS, 2023, p. 6-7)8.

The creation of new purchasing power via bank loans — a process that
will be discussed later in this thesis — takes place in the finance dimension,
whereas changes in net asset positions are contained in the funding dimension.
Thus, while the issues of finance and funding were originally proposed by
Keynes (1937c) to address the determination of productive investment, they
should not be restricted to this role.

In the Sraffian Supermultiplier model, finance and funding may
constrain the components of autonomous demand, which determine the output
of an economy. This observation provides the necessary context for the ensuing
discussion about financial instability, because it illuminates alternative paths
through which the present contribution may be incorporated by authors from this
theoretical background.

What is proposed here is a framework for the analysis of the finance
and funding dimensions of monetary economies, which may be connected in
different ways to previously existing models with demand-led economic growth.
For this end, research projects that adopt either autonomous or induced
investment functions must tailor their assumptions accordingly.

With induced investment, liquidity preference can perform only one role
(PARIBONI; CESARATTO, 2021): determine the structure of interest rates
practiced in an economy, in relation to the basic interest rates that are set by
monetary authorities. Hence, different assets would still feature different yields,
inversely correlated to respective liquidity and the confidence that agents have
in their expectations towards an uncertain future.

The positive aspect of this argument is not so different from the

traditional Post-Keynesian theory of liquidity preference. The point of

8 However, the baseline Supermultiplier model considers, as a simplifying hypothesis, that there
are no financial constraints to the growth of autonomous demand and of investment
(SERRANO; SUMMA; FREITAS, 2023, p. 13).



26

contention, as discussed above, rests primarily on the explanatory power of
liquidity preference and, therefore, interest rates, over aggregate investment.
Liquidity preference will be adopted here in its de minimis form, for the
determination of interest rate structures and, therefore, the yields of different
assets. Without the need to establish an investment function, it is needless to

contend about the further uses of this theory.

1.2 CORPORATE FINANCE NOTIONS

As already stated, the dimension of funding deals with the financial
costs and risks of balance sheets, which are problems commonly attributed to
the corporate finance literature (CARVALHO, 2016, p. 293). The objective of
this section to advance into this field, with the definition a few concepts that will
be instrumental for the ensuing discussions®.

A debt can take various forms, such as loans, notes and bonds. In
general, when a firm issues a debt, it receives a certain sum of money (i.e., the
principal amount) from a creditor, in exchange for the obligation to pay back this
amount plus interests at predefined intervals.

Guarantees are another essential part of debt instruments, used to
mitigate the risk of losses to debt holders. For instance, when a debtor defaults,
such as by failing to make the previously agreed payments in time, the creditor
may exercise claims over the assets designated as collateral or claim recourse
to third-party guarantors, depending on the case.

The present value of debts may be computed as the sum of total
expected cash flows discounted by risk-adjusted interest rates, which, in turn,
are the combination of a risk-free rate with a risk premium (CLAESSENS;
KOSE, 2018, p. 13). The risk-free rate can be, for example, that of government
debts with comparable maturities; while the risk premium varies based on the
risk profile of each operation and, with the addition of the liquidity preference
theory, the confidence that agents deposit in their expectations about an

uncertain future.

9 The definitions of debt and equity employed in the main text were influenced by Williamson
(1988), who provides an informative discussion about corporate finance and corporate
governance based on transaction-cost economics.
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A firm can also raise funds by the issue of equity. These instruments,
notably distributed as shares of joint stock companies, carry residual claims
over the firm's lifetime profits and, in the event of liquidation, to its assets.

For simplification, it may be considered that the price of equity follows
the same rationale of debt instruments, based on estimates of future dividends
discounted to present value by risk-adjusted interest rates (CLAESSENS;
KOSE, 2018, p. 13). These rates, once again, reflect the specific conditions of
each case, so that the greater the calculated risks or perceived uncertainties,
the greater the discounts applied.

Now consider a firm with a balance sheet as simple as the one depicted
in Table 1.1. Assets' are divided between cash, working capital’ and fixed
capital; liabilities'? are restricted to debts and equity is represented as a single

account.

Table 1.1 - Simplified balance sheet of a firm

Firm
Assets Liabilities and Equity
Cash Debts
Working capital Equity

Fixed capital

Source: Author’s elaboration.

On the one hand, this firm receives money from its operations, from
interests over cash holdings and from external financing. On the other hand, it
spends money to acquire working and fixed capital, to pay debt interests and to
remunerate shareholders.

The corporate finance literature that was developed from 1950s forward
attempts to answer how firms determine respective capital structures — that is,

how they combine the different elements on the right-hand side of Table 1.1.

10 “An asset is a present economic resource controlled by the entity as a result of past events”;
and “An economic resource is a right that has the potential to produce economic benefits”
(IFRS, 2018, §§4.3, 4.4)

" “Working capital” is used here to denote short-term investments, receivables, and inventories.
While cash could have been included as part of this account, it was recorded separately due
to its importance for the ensuing discussion (cf. SAGAN, 1955, p. 121-122).

12 “A liability is a present obligation of the entity to transfer an economic resource as a result of
past events” (IFRS, 2018, §4.26).
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Modigliani and Miller (1958) provided the reigning theoretical reference of its
time, arguing that, with perfect competition and efficient financial markets, the
market value of a firm will be independent from its capital structure, a
conclusion that became known as the Modigliani-Miller Theorem3,

A notable theoretical challenge to this result was provided almost thirty
years later by Myers (1984), with the introduction of the problem of asymmetric
information between firm management and financial markets. The ensuing
process of adverse selection led to the Pecking Order Theory of Capital
Structures, which essentially states that firms prefer to fund their needs with
internal resources and, when these prove insufficient, prefer to raise new funds
with debt over equity.

Neither the Modigliani-Miller Theorem nor the Pecking Order Theory will
be adopted here, due to their reliance on either perfect competition or general
equilibrium™. Instead, the principle of increasing risk, as proposed by Kalecki
([1954]1983) and later improved by Steindl (1976), will guide the current
exposition.

The principle of increasing risk was developed to cover multiple
functions: “a theory of investment, an explanation for the size of the firm, and a
reason why increasing the supply of credit in financial markets would not
increase investment [...]” (TOPOROWSKI, 2020, p. 93). However, the present
exposition will rest solely on its hitherto unexplored implications for corporate
finance.

Kalecki (1983, p. 75-76) posited that a firm’s expansion depends on the
profits it accumulates. He argued that: (i) the capacity of a firm to raise external
funds in capital markets is proportionate to its own capital; and (ii) debt-based
expansions, with a given amount of own capital, lead to an “increasing risk” of
losses, which entrepreneurs would be willing to incur only to a certain extent.

However, Kalecki (1983, p. 76-77) considered that family businesses

and joint stock companies faced similar constraints, as far as both depended on

3 In 1968, Modigliani and Miller published a correction to their original paper, in which they
treated the interests paid on debt as tax deductible. The result was that, in this case, the value
of firms increases with leverage (MODIGLIANI; MILLER, 1968).

4 The Pecking Order Theory faces most of its challenges when it is interpreted literally, for
instance if one considers it as strictly connected with adverse selection processes or attempts
to establish well-defined thresholds for the switch between debt and equity funding (FRANK;
GOYAL; CHEN, 2020). Therefore, some authors prefer to adopt it instead as a “rule of thumb”
that firms use to make their funding decisions (e.g., PEDROSA; LANG, 2021).
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the accumulation of profits. In his view, any expansion based on the issue of
debts or shares faced the same restrictions, related to the limited size of
markets for the company’s securities and the risk that new issues pose to the
current ownership'®.

Steindl (1976, p. 138 et seq.) argued that this treatment of joint stock
companies was problematic, because it failed to recognize the difference
between the profits retained by a corporation and the dividends paid to
shareholders, which are only partly reinvested into the company. This way, his
analysis maintained that the capacity of a firm to raise external funds is
constrained by its profits, yet it introduced novelties based on the observation
that profits and dividends vary substantially across firms due to imperfect
competition'® 17,

The principle of increasing risk thus provides a straightforward path to
assert the relevance of liability structures: capital determines the capacity of a
firm to raise external funds. This principle also incorporates conflicts that are
typical to the corporate finance literature, such as how debtholders cut into the
shareholders’ residual claims over profits.

Shareholders will only be interested in raising external funds if it leads
to an increase in profits that is proportionally greater than the increase in claims
against them (STEINDL, 1097, p. 139). The problem is that the realization of
profits is uncertain and, in critical circumstances, can fall below present claims

against the firm.

15 Kalecki (1983, p. 77) further added that majority shareholders of joint stock companies are
generally averse to measures that would lessen their control over the corporation.

16 In short, Steindl (1976) noted that firms from oligopolistic industries in the U.S., during 20t
century, benefitted from higher profit rates than those of competitive industries, with
comparatively lower capacity utilization rates that, in turn, induced less investments in fixed
capital (the author adopted an induced investment function, based on capacity utilization
rates). Moreover, he argued that large corporations observed better share prices in
comparison to small firms, due to a combination of being regularly traded in stock exchanges,
having more information available to the public, featuring a heightened perception of safety,
and obtaining financial gains from mergers and acquisitions (STEINDL, 1976, p. 145-147;
155).

7 Eichner (1976) provided a different interpretation, as he argued that oligopoly price-leaders
can raise prices to increase internal resources (which he referred to as “corporate levies”)
and, therefore, raise investments (the author adopted an autonomous investment function).
However, he posited that there are costs associated with this strategy, which limit its efficacy.
In this context, external funds are tapped only to cover remaining needs, following
discretionary debt-to-equity targets (EICHNER, 1976, p. 80-88; CARVALHO; HERMANN;
SOBREIRA, 2009, p. 20-21).
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1.3 MINSKYAN APPROACH

A Minskyan approach to economics can be presented in several ways,
an issue that is compounded by the fact that the author’s writings often invited
misunderstandings (DYMSKI, 1997). Interpreters face the challenge of collating
his messages in a manner that not only is honest to the original source but also
provides avenues for novel contributions to economic literature.

The following sections represent one such attempt to present a
Minskyan approach, once again intended as a general alternative in terms of
the reader’s background to economic theory. The concepts of the Wall Street
Paradigm, the survival constraint, margins of safety and the Financial Instability
Hypothesis will be approached; however, due to the attempt of generality,
elements such as Minsky’s two-price system and investment function will not be

covered’s.

1.3.1 Wall Street Paradigm

According to Dymski (1997), the Wall Street Paradigm defines the
whole approach taken by Minsky. It was conceived to evidence the fundamental
differences between classical and Keynesian economic theory: the former is
based on the barter of village fairs; and the latter is based on the speculative
operations of sophisticated financial systems (MINSKY, 1975, p. 56-57).

The Wall Street Paradigm begins with a change of perspective, which

entails significant theoretical consequences™®:

'8 The investment function adopted by Minsky is similar — albeit not identical — to Tobin’s q.
Investment is determined as an autonomous variable, dependent on the relationship between
the market prices of capital assets and the production costs of capital goods (DYMSKI;
POLLIN, 1986).

9 The following passage further illustrates this point: “From a Wall Street perspective, capital
assets are valuable not because they are productive in a physical sense but because they
yield profits. To Wall Street the technical capacity of a Boeing 747 to deliver seat-miles is of
secondary importance; what is important is the ability of an organization in particular market
and economic situation to operate 747s profitably. Similarly, whether nuclear power plants
produce electricity, damage the environment, or are safe is not important from a Wall Street
perspective; what is vital is the calculation of expected costs and revenues.” (MINSKY, [1986]
2008, p. 227)
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“The economy is viewed from the board room of a Wall Street
investment bank. Theorizing starts by assuming a monetary economy
with sophisticated financial institutions. In such an economy money is
not just a generalized ration point which makes the double
coincidence of wants unnecessary for trading to take place; money is
a special type of bond which emerges as positions in capital assets
are financed.” (MINSKY, 1977, p. 21),

The passage above helps illustrate the main objective of Minsky’s
contributions, which was to develop “...] a macroeconomic model
corresponding to what he saw as Keynes' revolutionary message; that ‘stability
is destabilizing’ under capitalism because of uncertainty and the centrality of
financial relations.” (DYMSKI; POLLIN, 1981, p. 36).

Finance takes a central role in this paradigm because it indicates two
additional influences of uncertainty: (i) payment obligations are locked when
investment is undertaken and remain in place even if anticipated returns do not
materialize; and (ii) these obligations compete with other financial assets,
introducing the influence of financial markets over investment spending
(DYMSKI, 1997, p. 502).

The present contribution aims to remove investment from this narrative,
to turn what was previously considered a criticism of the Wall Street Paradigm
into its strength. The point of contention referred to here is that this Paradigm
“first sees a network of financial institutions and cash flows, and then a
production and distribution mechanism” (DYMSKI; POLLIN, 1986, p. 51).

It is this network of financial institutions and cash flows that will be
explored, as it provides a way to evaluate the time-dependent and context-
specific aspects of finance and funding dimensions. Units inherit liability
structures from the past, which determine cash payment commitments for the
present that, in turn, must be managed based in view of an uncertain future.

Assets generate cash flows that can be used to meet these obligations.
However, the amounts of money that are effectively realized this way can
eventually fall below the minimum necessary to cover existing commitments,
with potentially serious consequences for the survival of individual units and the

functioning of the whole economy.
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1.3.2 Survival Constraint

The survival constraint (alternatively, survival condition) was a concept
adopted by Minsky in his doctoral thesis (MINSKY, [1954] 2004). It reflects the
idea that firms face constraints of financial nature and is defined as follows:

“Survival conditions have been defined as requiring that total money
expenses be less than or equal to total money receipts (ignoring
whatever initial liquidity the firm possesses) for every time period from
the initial position to the firm’s horizon. The objective phenomenon

related to the survival of a firm is its balance sheet structure”
(MINSKY, [1954] 2004, p. 127 apud TORRES FILHO, 2020).

The original path chosen by Minsky to instrumentalize this concept was
to incorporate financial costs into the traditional Marshallian apparatus of short-
and long-run cost curves. This way, he innovated by adding a layer of
complexity to reflect the financial commitments undertaken by firms
(TOPOROWSKI, 2008, p. 730). However, after his thesis, Minsky largely
abandoned the term “survival constraint” and so have many of his followers.

A small group of writers have recovered this notion and adopted it in
different contexts (inter alia, MEHRLING, 2011; NIELSON, 2019; TORRES
FILHO, 2020; REALE, 2023). The topic remains largely underexplored, but the
few contributions that exist provide slightly distinct interpretations of the survival
constraint, which serves as additional evidence that Minsky’s writings welcome
multiple understandings.

Mehrling (2012a, p. 5-6), for example, affirms that the survival
constraint is about payment systems and the necessity of meeting obligations
on a daily basis. Thus, he argues, it becomes key to understanding how an
economy achieves its coherence once one abandons the notion of
intertemporal equilibrium.

For Torres Filho (2020, p. 741), the survival constraint relates to the fact
that all economic agents are subject by the State to pay taxes, debts and rents
in the currency that it issues. Therefore, these units must always command a
sum of money large enough to meet outstanding commitments, as the failure to

honor debts threatens the bankruptcy of firms or the subsistence of families.
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These two interpretations are similar to the extent that they both
consider the survival constraint as a calculable limit that economic agents must
constantly observe. Nonetheless, there are differences in how they address the
role of the state in the enforcement of this restriction?.

Martins and Drach (2020, p. 272) propose a slightly different
interpretation of survival constraint, which can be used in combination with the
others to provide a more comprehensive description of this concept. For these
authors, the constraint implies that economic units search for balance sheet
structures that match cash inflows with outflows, also considering the liquidity
and solvency of their balance sheets.

Hence, the survival constraint relates both to the monetary obligations
that restrict the operation of different units and to the distinct ways with which
these units manage their balance sheets to meet said obligations. The drive to
survive thus provides for a connection between the asset and liability sides of a
balance sheet, the first influenced by the liquidity preference theory and the
second by the principle of increasing risk, as defined in the previous sections.

Grosso modo, economic units employ a combination of strategies to
manage their balance sheets with a view to honoring their obligations.
Examples include: (i) to reconcile cash inflows and outflows, maintaining
sufficient cushions between expected returns and committed payments;
(i) to have pre-arranged credit lines in place (e.g., overdrafts), which can be
drawn up when revenue expectations are disappointed; and (iii) to keep certain
amounts of highly liquid assets, which can be easily sold or accepted as
collateral for short-term loans (CARVALHO, 2015, p. 39).

Minsky famously proposed a taxonomy of economic units, based on net
cash flows and debt obligations, to promote his discussion about financial
fragility (BURLAMAQUI, 2025, p. 4). This traditional Minskyan taxonomy can be
presented as follows (MINSKY, 2008, p. 230; DYMSKI, 1997, p. 503):

20 As an example of potential consequences of these distinctions, Torres Filho and Martins
(2020) provide a Minskyan account of financial regulation based on the concept of survival
constraint. In summary, States suspend the survival constraints of banks due to their systemic
importance but introduce financial regulations to make them operate as if they had a survival
constraint.
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e Robust (or hedge) structures display positive net cash flows at
present and are expected to continue this way in the future, so
obligations can be met without recourse to external funds.

e Fragile (or speculative) structures may display positive net
cash flows at present, but these flows are expected to be
negative in the short-term, such as when debts come to maturity,
thus requiring external funds to roll over obligations.

e Ponzi structures are similar to speculative structures, but when
net cash flows become negative, they face financing costs that
are greater than their income, thus requiring external funds to

pay interests.

The fundamental difference between these structures is that robust
units depend solely on the realization of expected profits, whereas fragile and
Ponzi units are vulnerable as well to developments in financial markets
(MINSKY, 2008, p. 231). If market conditions worsen by the time fragile and
Ponzi units need to refinance their obligations, then they may either incur in
increased funding costs or fail to obtain the money they needed to honor cash
payment commitments.

Based on these concepts, it is possible to define financial fragility, at
the individual level, as a unit's dependency on financial markets to make
principal or interest payments — and, therefore, to survive. This dependency
relates to the ratio of debt obligations to net cash flows as well as to the maturity
profile of said obligations.

The decision to roll over short-term debts may reduce the funding costs
of a firm, when compared to the issue of long-term debts, due to the traditional
inclination of interest rate curves (i.e., due to the liquidity preference of lenders).
However, this strategy also increases the frequency of moments when a firm
needs to refinance its position and, therefore, become subject to changes in the
conditions offered by financial markets.

When financial fragility is depicted in this way, it should not be regarded
as a static taxonomy, but as a guide about how a stable economic system
traverses to instability and vice versa. In this sense, financial fragility is used to

account for a microfoundational analyses; while financial instability — a concept
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that will be introduced in the next section — concerns the macro-structural
dynamics of an economy (DYMSKI, 1997, p. 504).

1.3.3 Financial Instability Hypothesis

According to Burlamaqui (2025), Minsky never offered a formal
distinction between financial fragility and financial instability. It is up to his
interpreters to refine these concepts and, therefore, clarify how one connects
with the other, based on this author’s original contributions.

In this sense, Minsky phrased his Financial Instability Hypothesis
(FIH) in different ways throughout his career. For instance, in a 1982 essay, he
established that: “[this] hypothesis holds that changes in cash-flow relations
occur over a run of good (or tranquil) years and transform an initially robust
financial system into a fragile financial system” (MINSKY, 1982, p. 24 apud
DYMSKI, 1997, p. 504).

While this passage provides a simple definition, it omits one crucial
aspect: there are at least two layers to the FIH. The first is micro and the
second is macroeconomic (PEDROSA, 2019, p. 1501).

With respect to the microeconomic layer, Minsky affirmed in his thesis
that “[...] firms may be considered to be as interested in surviving as in
maximizing profit” (MINSKY [1954] 2004, p. 152 apud TORRES FILHO, 2020).
Here, the author made a nod to Schumpeter?’, his advisor, as he hypothesized
that businesses are guided by the principle of profit maximization, while
constantly striving to survive in the face of a market-based selection
mechanism.

Individual firms use external funds, from bank loans and securities
offerings, to organize their activities in ways that would not be possible if they
relied solely on retained profits. However, external funds introduce more
financial costs and risks to individual balance sheets (as established by the
previous discussions about the principle of increasing risk, survival constraint

and financial fragility).

21 For a discussion about the influences of Schumpeter over Minsky, see Burlamaqui (2018).
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Under a run of good years, “[t]here are profit prospects that induce units
to engage in speculative finance” (MINSKY, [1986] 2008, p. 235). The
consequence is that firms’ individual strategies can lead to balance sheet
structures with increased cash payment commitments in relation to expected
cash inflows.

The opposite of a run of good years is a recession. Financial instability

relates to two processes that may take place during these occasions:

“In the first the cost of debt and the need to roll over ever larger debt
structures leads to a break in asset values as units try (or are forced
to try) to decrease their debt dependency; the second is when gross
capital income falls because the determinants of profits have fallen.”
(MINSKY, 2016, p, 41)

The first is a stock effect, as units attempt to alter their balance sheet
structures due to increasing financial costs and risks. The second is a flow
effect, characterized by the falling profits of business firms.

A deep recession only happens when these two effects take place at
the same time (MINSKY, 2016, p. 41). During these occasions, even robust
units can become fragile, and fragile units can become Ponzi (idem, p. 50), so
that more units will demand finance to survive.

At the individual level, it was already established that the survival of
these units will be conditioned to their capacity to access credit, for example,
due to the amount of highly liquid assets they kept in their portfolios or to the
relationships they maintained with commercial banks. However, at the
macroeconomic level, the result cannot be described as a mere aggregation of
individual positions.

Minsky considered that profits are the cash flows that “do or do not
validate any particular structure of business debt” (2016, p. 49). Thus, he
needed a theory of profit to bridge the micro and macroeconomic layers of the
FIH.

The author eventually adopted the profit determination theory of Kalecki
(1983, p. 35 et seq.). He established that profits are positively related to
investment (MINSKY, 2016, p. 47), so that cyclical shortfalls in investment



37

curtail the cash flows that are necessary to validate inherited financial
structures.

The way he incorporated this theory, however, led to a series of
criticisms inaugurated by Lavoie and Seccareccia (2001). In short, the argument
was that Minsky failed to consider that increased economic activity also
increases corporate profits over a run of good years, which could be used to
reduce indebtedness.

Steindl (1976) offered the theoretical foundation for these criticisms, as
he demonstrated that corporate dependency on external funds (which he
referred to as the “gearing ratio”) may also fall with increased economic activity.
Hence, it was the Steindlian proposition, also labeled as the “paradox of debt”,
that posed a challenge to the Miskyan endogenous thrust to instability
(PEDROSA, 2019; BAINES; HAGER, 2021).

A path to make both alternatives compatible was suggested by
Toporowski (2008; 2012), which requires abandoning the concept of
representative firms. After all, if increased profits can lead to better internal
finances, the key question becomes how profits are distributed.

With imperfect competition, firms from competitive sectors attribute less
profits, whereas those from oligopolistic sectors attribute more profits, each
case impacting the capacity of these firms to access external finance.
Consequently, “[flinancial fragility [...] arises out of unequal competition and the
use of debt to finance operations in capital markets” (TOPOROWSKI, 2012, p.
12).

There is some evidence in favor of the argument that the introduction of
heterogeneous firms is necessary to understand the build-up of financial
fragility. Baines and Hager (2021), for example, use data from U.S. firms to
document what they called the “great debt divergence” from recent years: large
non-financial firms increased their leverage and reduced their debt-servicing
costs; while small non-financial firms decreased their leverage and increased
their debt-servicing costs.

Pedrosa and Lang (2021) use a stock-flow consistent model and
demonstrate that variations to the profit distribution between firms significantly
impacts the build-up of financial fragility. Along with Pedrosa (2019), these two

papers conclude that it is problematic to use aggregate indicators of



38

indebtedness to measure financial fragility and suggest instead the use of
indicators about the distribution of firms across the traditional Minskyan
taxonomy (e.g., TORRES; MIAGUTI; MARTINS, 2018).

Another one of Minsky’s descriptions of the Financial Instability
Hypothesis is particularly illuminating about how to deal with the criticism of
Lavoie and Seccareccia (2001). The definition in question is based on two

theorems:

“The first theorem of the financial instability hypothesis is that the
economy has financing regimes under which it is stable, and financing
regimes in which it is unstable. The second theorem of the financial
instability hypothesis is that over periods of prolonged prosperity, the
economy transits from financial relations that make for a stable system
to financial relations that make for an unstable system.” (MINSKY,
1992, p. 7-8).

At the macro level, the argument becomes that certain financing
regimes are unstable. Financial institutions may continue to validate an unstable
system, even if most units display substantial fragility; but may stop doing so,
for example, if an important firm fails to honor its cash payment commitments.

In Minsky’s own words: “[t]he triggering device in financial instability
may be the financial distress of a particular unit” (2016, p. 126). This account
becomes more reflective of the current practice of financial supervisors, as they
incorporate matters originally from the micro level, such as individual size and
interconnectedness, to assess the systemic importance of the activities
performed by financial institutions other than banks (e.g., FSB, 2017).

Based on these considerations, it is now possible to summarize two
definitions presented earlier. Financial fragility involves “a long-lasting process
and [is] a function of the decreasing ratio of cash inflows to outflows”; whereas
financial instability involves “a much more dangerous, and short-lived,
process, emerging when increasing financial fragility contaminates the financial
system [...]” (BURLAMAQUI; TORRES, 2020, p. 3).
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1.3.4 Debt Deflation

The thrust of the present argument is that the transition from financial
fragility to financial instability may be an instantaneous process, marked by the
start of a deep recession, when a decline in the value of debts is combined with
a fall in economic activity. The cause of the financial turmoil that leads to these
situations, however, may vary.

Minsky (2016, p. 50) originally argued that, during recessions and
depressions, payment commitments from inherited balance sheet structures are
decreased, whether through contract fulfiiment, refinancing, or default. His view
was that demand prices of capital assets would fall in these circumstances,
leading to a decline in aggregate investment, so that payment commitments
decrease once again — starting a recursive debt-deflation process equivalent to
that described by Fisher (1933).

Nevertheless, this chain of events requires the specification of an
autonomous investment function, which is contrary to current objectives. The
concept of credit restriction?? will be adopted instead to establish a direct
connection between the falling value of debts and financial instability.

Wolfson (1996, p. 455) summarized one of the main tenets of the
endogenous money literature, when he stated that “bankers accommodate all
creditworthy demands for credit, and ration all those demands not deemed
creditworthy.” From this point of view, financial institutions employ different
indicators, such as balance-sheet leverage and the solidity of collaterals, to
evaluate the creditworthiness of loan requests and decide whether to provide
the credit request by their clients (LAVOIE, 2006, p. 24-25).

Financial fragility can impact loan origination at least via two channels.
The first is that: “Increased financial fragility is likely to lead to an increased
need to borrow” (WOLFSON, 1996, p. 455). After all, an increased population of
fragile and Ponzi structures will demand more credit to refinance their positions

and honor debt servicing costs.

22 The endogenous money literature, from both the horizontalist and structuralist branches,
employs the term “credit rationing” (e.g., LAVOIE, 2006; DOW, 2006). The expression “credit
restriction” was adopted here instead, to avoid confusion with the New Keynesian definition of
the aforementioned term. Stiglitz and Weiss (1981) famously presented a model of credit
rationing in a general equilibrium setting, with recourse to imperfect information.
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The second, and more controversial, channel is that “there is likely to be
a consistent increase in credit rationing as the peak of business-cycle
expansion approaches” (WOLFSON, 1996, p. 455). In other words, the turning
point of business cycles would likely coincide with a worsening of credit
restrictions due to the deterioration of balance sheets structures in the
ascending phase.

This cyclical process is liable to criticism once again based on the
paradox of debt: if profits increase during the ascending phase of the business
cycles, firms can use these earnings to reduce indebtedness. In addition, recent
empirical studies suggest that real and financial cycles are distinct phenomena,
which do not necessarily feature the same turning points (VOLLMER, 2022).

The alternative proposed here is that credit restrictions can worsen
when there is a fall in the market value of financial assets that are used as
collateral for loans. A sharp decline in the value of, say, long-term public debt
can happen for several reasons, including changes to monetary or fiscal
policies, as well as generalized changes in the perception of risks.

For example, consider an economy that faces a recession coupled with
an exogenous shock that increases the yields of public debt instruments (i.e.,
decreases the present value of said debts). As a result, the capacity of indebted
units to obtain short-term collateralized loans, based on the collateral already in
their balance sheets, is diminished.

If these units cannot obtain the resources necessary to honor their
payment commitments, then more cash flow issues arise, reinforcing the initial
deflation of debts. This way, it becomes possible to obtain a recursive debt
deflation process, while remaining agnostic in terms of investment functions and
avoiding mechanistic associations between business and credit cycles.

The hypothesis of the present work is based on this rationale, and it is
stated as follows: the Covid-19 pandemic was an exogenous shock that
triggered a debt deflation process, whose consequences were observed in the
U.S. markets for repurchase agreements. However, there is still a long way to

go before it is possible to properly assess this proposal.



41

1.3.5 Big Bank

Minsky considered that there are no self-correcting forces in capitalism
so only the system of public interventions and regulations can keep an economy
operating within reasonable bounds (MINSKY, 1992, p. 8; LAVOIE, 2020, p.
88). A “Big Government” can introduce expansionary fiscal policies to sustain
private profits and, therefore, ensure that cash payment commitments continue
to be honored even when an economy is facing a recession or depression.

A “Big Bank”, in turn, may cut basic interest rates, extend loans and
ease regulations, among other measures to alleviate financial conditions during
these critical periods. The stabilizing role of big banks — also known as central
banks — requires them to maintain orderly conditions in financial markets, so
they should always “intervene before a collapse of market asset values that will
lead to a serious depression” (MINSKY, 2016, p. 127).

However, the author observed the evolution of U.S. money markets
and, as early as in the 1950s, expressed concerns about viewing central banks’
responsibilities towards financial stability as limited to maintaining a liquid
banking system and an orderly government bond market. His argument was
that financial innovation was inherent to the competition within financial
systems, so that central banks with a limited view about their responsibilities
would be unable to stabilize economies whenever novel institutions or products
become relevant (MINSKY, 2016, p. 141).

An important consequence of this argument is that, if competition
inherently leads to innovation, then the conditions for financial fragility are
endogenously built into monetary economies. After all, when innovative firms
obtain extraordinary gains from successful innovations, they both skew the
distribution of profits in their favor and improve their access to external funds.

A similar rationale applies to financial institutions, who deploy financial
innovations to increase their capacity to mobilize external funds (PAULA, 1999,
p. 347). This way, financial innovations both expand the network of debts and
reinforces the oligopolistic nature of capitalist competition, the two essential
conditions for the build-up of financial fragility.

Thus, Minsky argued that broad central bank powers were needed to

remedy the instability of monetary economies, to allow them to sustain the
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market price of problematic assets during critical circumstances. Yet there was
more to his prescription, as the author explicitly recommended that efforts to
stabilize the economy should be followed by changes in laws and regulations to

deal with products or institutions that initially led to financial instability:

“[...] after the money market becomes unstable, the central bank, by
monetizing the vulnerable asset, can prevent widespread
repercussions from occurring. After stabilization, if a money-market
institution or usage is considered undesirable because it inevitably
leads to instability, then it could be got rid of by legislative or
administrative measures.” (MINSKY, 2016, p. 142).

These decades-old contributions from Minsky continue to be relevant.
His work allows for the conclusion that financial fragility is endogenously derived
from market developments, due to the use of debts in the context of competition
between heterogeneous and innovative firms (cf. TOPOROWSKI, 2012, p. 12).

Interventions are necessary to restore stability to unstable economies.
To this end, central banks must alleviate financial conditions and stabilize
prices, with a combination of changes to administered rates, purchases of
problematic assets and the extension of loans to firms in need.

Financial regulations, in turn, limit the appetite of financial institutions,
particularly banks, to prevent economic accidents from degenerating into
problems of systemic proportions (TORRES; MARTINS, 2022, p. 97). These
measures, also known as prudential regulations, involve the definition of
minimum capital, leverage and liquidity ratios for financial institutions, which are
supervised and eventually enforced by public authorities.

Minsky further contended that, after stabilization, financial regulations
should be reviewed to deal with undesirable elements that inevitably lead to
instability. Nevertheless, since financial systems are inherently innovative, it is
impossible to envisage a set of rules that will be optimal regardless of
circumstances (CARVALHO, 2015, p. 110).
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1.4 SUMMARY

The chapter started with two concepts, namely the principle of
effective demand and the definition of a monetary production economy. A
couple of alternative paths were presented to demonstrate how money can
constrain different components of effective demand, which, in turn, determines
the real output of an economy in the short and long run.

Either autonomous or induced investment functions could have been
adopted without harm to the main argument that, in monetary production
economies, money is not neutral. As a requirement to maintain this flexibility,
the liquidity preference theory was adopted here in minimal fashion, for the
determination of interest rates, given the policy-determined basic interest rate.

The process of capital accumulation was analytically divided into the
dimensions of finance and funding: the first deals with money circulation; and
the second, with liability management. A few notions of corporate finance were
introduced to deal with the latter, based on the principle of increasing risk.

The last section was dedicated to the works of Hyman Minsky. The
concept of survival constraint, introduced by this author in his thesis, provided
a straightforward path to explain how financial fragility builds up over time and
why monetary authorities are needed to deal with financial instability.

Criticisms were used to demonstrate that the Financial Instability
Hypothesis requires oligopolistic competition among heterogeneous and
innovative firms, which consequently becomes another necessary assumption
for the framework at hand. In this context, it was noted that the organization of
financial systems varies according to time- and place- specific circumstances,
which indicates that case studies constitute a promising method to advance
practical understanding about these matters.

Finally, it was proposed that a decline in the market price of financial
assets used as collateral can worsen credit restrictions and, consequently,
impact the survival constraints of individual firms in a self-reinforcing process.
This sequence of events constitutes one of the possible ways through which
economic downturns become deep recessions and provides the rationale for

the hypothesis of the present work: the Covid-19 pandemic was an
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exogenous shock that triggered a debt deflation process, whose consequences

were observed in the U.S. markets for repurchase agreements.
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2 NON-BANKS, BANKS AND CENTRAL BANKS

This chapter proposes a “protective belt” of hypotheses to explain
contemporary issues about financial stability, set on top of two “hard core”
elements of the Post-Keynesian research agenda: the principle of effective
demand and the non-neutrality of money. Those definitions, in turn, allow the
concrete exploration of money markets, the relationships between the entities
that compose them and the unequivocal need of power to promote stability.

The ensuing discussion is organized in accordance with the taxonomy
of economic units proposed by Torres Filho (2020, p. 746 et seq.), which is
centered around their capacity to issue money. In this view, national monetary
systems are composed of central banks, banks and agents who do not issue
money, all of which are approached in the next sections, before the summary

that concludes the chapter.

2.1 NON-BANKS

A non-bank is defined here as an entity unable to create money in any
of its forms (i.e., currencies, demand deposits and bank reserves). The
business firms presented in the last chapter fall within this definition.

Households and the public administration?® will be excluded, as will
allow the present analysis to focus on the decisions of firms. Nevertheless, it is
possible to elaborate comparable assessments for these sectors (e.g.,
MARTINS; SARNO; FEIJO, 2023, provide an analysis about households’
balance sheet structures and respective consequences in terms of financial
fragility).

The most relevant non-banks, for the purposes of the current thesis, are
those firms that are primarily engaged in financial activities. These entities

became the object of much scrutiny in the aftermath of the Global Financial

23 As a rule, states capable of freely issuing obligations denominated in their respective
currencies cannot default on commitments based on said units of account. Nevertheless,
money and public debt are different concepts. As will be discussed later in this chapter, the
public entities often entrusted with the capacity to issue money are central banks, this being
the main rationale for separating them from public administration in the current taxonomy.
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Crisis of 2007-08, under the guise of “shadow banking” (inter alia, see PRATES;
FARHI, 2015; BOUGUELLI, 2019; GABOR, 2021).

Since then, international standard setting bodies and national
authorities decided instead to use “non-bank financial intermediation” (NBFI)?4,
This term covers a broad range of financial activities performed by insurance
companies, pension funds, mutual funds, securities dealers, stock exchanges
and other entities that are listed and briefly defined in Table 2.1.

A common characteristic of firms from the NBFI sector is that their
balance sheets are largely composed of financial assets and liabilities. One way
to make a much-simplified representation of their financial statements, as
illustrated in Table 2.2, is take the balance sheet displayed in the previous
chapter, for business firms, and replace “working capital” with a “securities” 2°
account.

The “fixed capital” component was also suppressed from the stylized
representation on Table 2.2. This was a mere simplification because, when it
comes to their financing needs, NBFI firms seldom require fixed capital to
expand their operations (as is otherwise the case of manufacturers that need
new machinery, plants or warehouses to increase output).

Firms from the NBFI sector need money instead to acquire the financial
assets that, according to the respective business models, allow them to
generate operational cash flows. For example, investment funds trade securities
in line with previously defined investment mandates to generate returns; while
market intermediaries sell inventories of securities, based on client demand, for

monetary gains.

24 The Financial Stability Board (FSB) decided at its 2018 Plenary Meeting in Ottawa, to replace
the term “shadow banking” with “non-bank financial intermediation” (ARAMONTE;
SCHRIMPF; SHIN, 2021, p. 1).

25 Securities are defined here as tradeable financial assets, such as debt, equity and derivative
instruments. Nevertheless, this definition often varies across jurisdictions, due to differences
in the legal treatment of said instruments.
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Table 2.1 - Key types of non-bank financial intermediaries

Type of entity

Insurance companies

Definition

Firms that collect premiums from insured clients
and constitute the resulting technical provisions
as various types of securities

Pension funds

Investment vehicles composed of contributions
from participants and sponsors and invest in a
mix of public and private assets

Sovereign wealth funds

Investment vehicles managed by state-affiliated
entities often focused on assets with longer
maturities and lower liquidity

Investment vehicles with private capital often

Hedge funds augmented with leverage and engaged in
o strategies that may involve arbitrage
Institutional
investors )

Investment vehicles that pool resources from the

Mutual funds public to invest in selected assets and risk
factors according to pre-determined mandates

Money market funds Categow of mutual funds that invest in money

MME market instruments and whose shares may
( s) feature a constant price (e.g., 1 share = US$ 1)
Exchange-traded funds Investment vehicles who§e ghares are traded in
ETF exchange markets and with investments that

( s) usually track an index or other known reference
Instruments that pool various assets, oftentimes

Securitizations with high individual risk, and issue notes
featuring different seniorities and credit ratings
Individuals or firms that use their relationships or

Brokers & Dealers ; . o L
inventories to facilitate trades for their clients

Market

intermediaries

Principal trading firms
(PTFs)

Firms that perform high-frequency trades in
electronic markets, holding minimal end-of-day
inventories

Trade
environments
& Financial
market
infrastructures
(FMI)

Exchanges & Electronic
trading platforms

Environments for the trade of securities,
including equity, debt and derivative instruments

Central counterparties
(CCPs)

Infrastructures that enter trades as buyers for
every seller and sellers for every buyer, offering
clearing and risk management activities

Source: Adapted from Aramonte, Schrimpf and Shin (2022).
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Table 2.2 - Simplified balance sheet of a non-bank financial intermediary

Non-Bank Financial Intermediary

Assets Liabilities and Equity
Cash Debts
Securities Equity

Note: In blue and bold, material changes from previous simplified balance sheet.

Source: Author’s elaboration.

These differences also impact funding choices, since NBFI firms adopt
different capital structures depending on their activities. To illustrate this point,
the following pages provide additional considerations about the overall
functioning of mutual funds, hedge funds and dealers.

Mutual funds, referred to by Pozsar (2014) as “institutional cash
pools”, are mostly — when not completely — funded with equity. Based on the
traditional Minskyan taxonomy, mutual funds that do not resort to debt funding
should be considered robust (or hedge) units.

Open-end mutual funds issue new shares whenever investors entrust
them with resources and remove shares from circulation whenever investors
request redemptions. Closed-end mutual funds issue a fixed number of shares
that investors must trade whenever they want to increase or decrease their
exposure to this product.

For the present exercise, consider an open-end mutual fund that does
not pay dividends. Moreover, consider that this investment vehicle can only tap
into debt funding during critical circumstances, when by-laws and liquidity risk
management policies allow, making its debt null on a going-concern basis.

If net redemptions ever become larger than incoming cash flows, this
fund must dispose of its cash holdings or securities to honor outstanding cash
payment commitments. Difficulties can arise when the fund manager needs to
quickly sell large amounts of securities in spot markets or, in last case
scenarios, resort to post-event liquidity risk management tools (e.g., temporary
suspension of redemptions or redemptions in kind).

The emergency liquidation of securities in such cases is often referred
to as “fire sales” (inter alia, FSB, 2017; 2020a; ARAMONTE, SCHRIMPF, SHIN,
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2022) but this expression has allowed for some confusion. In effect,
representatives from the investment fund industry have already contended that
fire sales constitute rare events, that existing liquidity risk management tools are
generally effective to counter them, and — most important for the current
argument — that theoretical speculation about these occasions often considers
the destabilizing effects of redemptions from open-end funds in general, rather
than the consequences of the distress of a fund in specific (ICI, 2016, p. 12,
emphasis added).

To circumvent possible confusion, it will be proposed here that mutual
funds follow a pecking order when it comes to the emergency liquidation of their
assets?6. This means that whenever mutual funds face net redemptions that are
higher than incoming cash flows and the cash held at the beginning of the
current period, they dispose first of the most liquid assets in their portfolios
and then progress through gradually less liquid assets until it's possible to
fulfill all outstanding payment commitments.

The result is a “Pecking Order of Emergency Liquidations”, which
could be understood more broadly as a corollary of the Liquidity Preference
Theory, given that agents demand liquid assets precisely because of the power
to dispose of them when necessity arises. Hence, a similar rationale may be
applied to other entities subject to liquidity preference — with some caveats.

Consider the case of hedge funds. Differently from mutual funds, those
investment vehicles commonly use a mix of equity and debt funding, leading
some authors to characterize them as “levered portfolios” (POZSAR, 2014) %7,
28 The presence of significant debt commitments often makes them either
speculative or Ponzi units.

Hedge funds also differ from mutual funds in terms of pre- and post-
event liquidity risk management tools. For instance, hedge funds often feature

notice periods of 30-day or more before they liquidate redemption requests,

26 Ma, Xiao and Zeng (2021) adopt a similar hypothesis and provide empirical evidence about
its relevance for understanding the response of U.S. bond funds (i.e., a subset of mutual
funds) to outsized redemption requests in the early stages of the Covid-19 pandemic.

27 More precisely, Pozsar (2014) referred to “levered portfolio managers”. The main text
featured a shortened version of this expression (“levered portfolios”), due to the interest in the
investment vehicles rather than their service providers.
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allowing managers more time to process necessary changes in the respective
portfolios.

For this exercise, maintain the simplifying hypothesis that dividend
payments are null, but relax the hypothesis that constrained debt funding to
gone-concern situations. The result is a funding structure that allows cash to
flow in and out of balance sheets due to debt commitments that arise with
normal operations.

In extreme cases, interest payments could become larger than
incoming cash flows, so that a hedge fund would need to dispose of its cash
holdings, sell part its securities portfolio, distribute new shares or demand new
loans to avoid bankruptcy. It follows that — at least in theory — emergency
liquidations may have causes other than outsized redemptions for hedge funds,
such as a sudden increase in interest payment commitments2°.

This scenario represents the textbook definition of a Minskyan Ponzi
unit, who needs to borrow money to pay for debt services. Nevertheless, the
transition to this level of financial fragility should be considered an exception,
more than a rule, which requires a series of discretionary decisions by fund
managers® to be validated (either tacitly or explicitly) by respective share and
debtholders.

More generally, hedge funds can engage in large asset sales over brief
periods when there is a sudden change to the profitability of widely diffused
strategies (hedge fund managers are commonly bestowed with investment
mandates that allow them to pivot across varied asset classes and risk factors).
This differs from the previous examples, in which the destabilizing effects
emerged from one or few funds in distress, because it may affect the collection
of funds that follow impacted strategies.

Dealers are the last group of entities to be covered in this section.
These intermediaries perform the role of market makers, characterized in

primary markets by underwriting new securities issues and in secondary

29 A similar chain of events could be proposed in the case of a hedge fund registering significant
margin calls due to changes in the market prices of assets underlying the derivatives,
repurchase agreements or securities loans in the fund’s portfolio.

30 Before any funding or liquidity event takes place, every fund manager has access to varied
liquidity management tools to help avoid situations like these, which include — but are not
restricted to — establishing higher margins of safety in the form of cash holdings and stocks of
the most liquid assets available, such as short-term federal debt instruments.
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markets by constantly quoting bids and offers at which they are willing to buy
and sell securities (STIGUM; CRESCENZI, 2007, p. 413). Given the need to
hold large inventories of securities, in relation to their own capital, these entities
rely on significant amounts of debt, making them at least speculative units.

The most liquid securities normally have an “inside market”, where
dealers trade amongst themselves, often with the help of interdealer brokers
who intermediate these wholesale transactions. The quotes that dealers offer to
their clients (including institutional investors) normally include a spread in
relation to the price observed in the inside market, thus leading to the profit
opportunities that motivate this traditional form of financial intermediation
(STIGUM; CRESCENZI, 2007, p. 414).

The funding structure of dealers is best represented by relaxing the
simplifications that were adopted up to this point. Consider now that markets
are undergoing a period of financial instability, upon which dealers are
requested to absorb outsized volumes of sales orders from their clients
(themselves looking to raise more cash).

On one hand, it is improbable that dealers’ internal cash flows could be
sufficiently large to fund the necessary inventory expansion. On the other hand,
it is implausible that dealers could resort to the issuance of new equity in these
circumstances, given that such operations often require weeks or months to be
finalized®.

What is left is to fund inventory expansions with debt. Repurchase
agreements — the object of this thesis that will be explored in the next chapter —
are the preferred instruments for dealers in these situations, because they
usually constitute cheaper alternatives to, say, bank loans (STIGUM;
CRESCENZI, 2007, p. 421)%.

Based on the principle of increasing risk, it was already established that
debt funded expansions entail higher risks of losses for a given volume of
capital. It follows that profit-oriented shareholders will only allow for an increase

in the market intermediation activity of dealers if they expect sufficient profits out

31 Moreover, even if public offerings were instantaneous, bouts of financial instability are usually
terrible occasions to raise new capital due to generally depressed market prices

32 Nevertheless, Duffie (2010, p. 61) informs that dealers, or at least bank-affiliated dealers,
establish (pre-approved) lines of bank credit to obtain finance amid critical circumstances, as
complements for other sources of debt funding.
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of this decision — in other words, they require the spreads charged to clients
to increase pari passu with the risk in dealers’ balance sheets®.

The taxonomy so far has explored non-bank categories like mutual
funds and securities dealers. However, even these groups are broad enough to
encompass several subcategories, which could be explored if one wanted to
provide a more comprehensive analysis.

The only subdivision that will be mentioned here is that of primary and
non-primary dealers, because this distinction is essential to the ensuing case
study. Primary dealers are counterparties to the central bank in auctions for the
issue of public debt and, due to the benefit of transacting directly with the
monetary authority, these institutions are expected to make markets for these

same debt instruments.

2.2 BANKS

A bank is defined here as any institution that issues demand deposits.
The most notable example is that of commercial banks3*, whose reliance on
short-term debt funding makes them at least speculative units.

Banks are crucial to the day-to-day functioning of payment systems.
These institutions facilitate payments to and from their clients, whether by
settling transactions on their own books (if payer and payee have accounts in
the same bank) or with recourse to wholesale settlement systems (if payer and
payee are served by distinct banks).

The simplest depiction of a bank is one in which earnings arise from
interests received and fees collected from clients (e.g., for the maintenance of
checking accounts and execution of payment orders), while expenditures result

from the non-performance of loans and the payment of interests for outstanding

33 Regulatory requirements, whether imposing capital, liquidity, leverage or other constraints,
deliberately were omitted at this stage, to approach the economic processes that exist
independently from legal and administrative measures. Nevertheless, these same regulations
have been used to explain the need for higher spreads in the face of heightened market
intermediation activities (see, for instance, DUFFIE, 2020).

34 While commercial banks have become the most recognizable form of banking, it is important
to notice that in historical terms, and as least as far as continental Europe and the British Isles
are concerned, finance companies that loaned to states and merchant banks predate
commercial banking (BAGEHOT, 1962, p. 38-39; KNAFO, 2013, p. 88 et seq.; cf. CHICK,
1993, whose stages of banking development begin with banks that provide safe deposits for
savers and loans to investors).
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obligations. Nevertheless, the competition among banks — like profit-oriented
firms in general — is accompanied with the invention, adoption and later
imitation of once novel services, products and techniques®.

Minsky fostered the idea that banks often innovate®, introducing new
financing and funding opportunities not only for themselves, but also for their
clients. Moreover, he considered that new types of institutions are repeatedly
created in attempt to compete for the profit opportunities within the banking

sector:

“Profits made by bankers increase as bankers discover ways of
increasing the return on their assets or decreasing the cost of their
liabilities. To do this, banks innovate by introducing new ways of
financing business and raising funds: new instruments, new types of
contracts, and new institutions regularly emerge in a financial system
made up of profit-seeking units” (MINSKY, 2008, p. 81).

The caveat is that, since banking normally falls under the spectrum of
regulated activities, accompanying innovations are often associated with
legislative or regulatory changes. One of the most notable examples comes
again from Glass-Steagall Act of 1933, the legislation that once attempted to
sever the connection between commercial and investment banks (i.e., the
dealers described in the previous section) in the U.S., largely by preventing the
former from investing, dealing, underwriting and distributing non-governmental
securities while prohibiting the latter from taking deposits.

The provisions of the Glass-Steagall Act were progressively eroded
from the 1960s forward, through a mix of flexible interpretations, regulatory
changes and legislative proposals, until they were completely repealed by the
Gramm-Leach-Bliley Act of 1999 (STIGUM; CRESCENZI, 2006, p. 138-144). All
barriers that prevented banks, securities dealers and insurance firms to
conglomerate under the umbrella of bank holding companies (BHCs) were

removed.

35 “The profit drive — a fixed factor in banking — takes different forms at different times [...]"
(MINSKY, 2008, p. 267).

36 Schumpeter ([1911]1983; 1939; 1942) famously argued that innovation and competition form
an indissociable connection in capitalist economies. In this context, Minsky was heavily
influenced by Schumpeter, albeit often without explicit credit (BURLAMARQUI. 2018).
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These changes paved the way for the expansion of large commercial
banks towards investment and insurance activities, who quickly consolidated
themselves as universal banks, offering a comprehensive range of products and
services to their clients. The two largest unaffiliated investment banks to
survive, Goldman Sachs and Morgan Stanley, requested registration as bank
holding companies after the Global Financial Crisis of 2007-08 (ADRIAN; SHIN,
2010).

Since the separation between commercial and investment banks no
longer applies in practice®”, two qualifications become necessary. First, that
bank holding companies, also referred to as universal banks, now constitute the
most important representation of banks; and, second, that securities firms,
whether affiliated or unaffiliated to banks, shall continue to be treated as non-
banks, unless stated otherwise (e.g., to avoid double counting of bank-affiliated
dealers’ assets and liabilities when statistics about them are consolidated under
the banking conglomerate).

For matters of finance, the uniqueness of banks lies in the fact that they
issue money in the form of demand deposits. Whenever banks extend loans to
clients, they credit respective accounts with new deposits and, therefore, create
money; conversely, when banks receive loan payments from clients, they debit
respective accounts with outstanding deposits and, consequently, destroy
money32.

Consider the simplified bank balance sheet displayed in Table 2.3.
Assets are allocated between reserves3®, loans and securities; liabilities are
composed of deposits and other forms of debt, while equity is once again

summarized as single component.

37 Section 23B of the Federal Reserve Act requires banks and affiliates to transact with each
other at arms’ length (in other words, with conditions that are at least as favorable as they
would observe in transactions with, or offer to, nonaffiliated companies). The main text does
not address the distance between banks and dealers from this transactional perspective but
considers instead the separation in terms of controllership that was once mandated by law.

38 “Money is unique in that it is created in the act of financing by a bank and is destroyed as the
commitments on debt instruments owned by banks are fulfilled” (MINSKY, 2008, p. 278).

39 Reserves encompass vault cash and reserve balances at the central bank.



55

Table 2.3 - Simplified balance sheet of a bank

Bank
Assets Liabilities and Equity
Reserves Deposits
Loans Debts
Securities Equity

Note: In blue and bold, material changes from previous simplified balance sheet.

Source: Author’s elaboration.

While banks may create money in the form of deposits, they still face a
survival constraint that arises from the need to settle obligations with other
banks and the central bank using reserves. This restriction constitutes the basis
to understanding the funding decisions of banks.

When a bank loans money, its assets and liabilities simultaneously
increase by the same amount. In line with Fullwiller (2013), these twin
processes are illustrated in Table 2.4 (step 1), where a plus sign (+) represents
an increase in the value of the respective account and the minus sign (-)
denotes a decrease.

Now consider that a borrower completely pays back the bank at the end
of a loan. The result, as illustrated in Table 2.4 (step 2), is that the bank’s assets
and liabilities simultaneously fall once again by the same amount.

In this naive scenario, the money created by the loan remained within a
single bank. Meanwhile, the temporary expansion of the bank’s balance sheet

was automatically debt-funded with the new deposits it created.

Table 2.4 - Loan with a one-bank scenario

Bank
Assets Liabilities and equity
1. + Loan 1. + Deposits
2. -Loan 2. - Deposits

Client
Assets Liabilities and equity
1. + Deposits 1. + Loan
2. - Deposits 2.-Loan

Source: Adapted from Fullwiller (2013).
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This is not always the case, since the purchasing power emanating
from the loan can be — and often is — used to purchase goods or services from
clients of different banks. Consider then an economy with two banks, A and B,
and two clients, 1 and 2.

Client 1 obtains a loan from bank A (step 1) and transfers this new
purchasing power almost immediately to client 2 for the purchase of non-
descript assets. The issue, however, is that client 2 maintains an account with
bank B.

Bank A must then transfer an equivalent amount of money to bank B.
The latter would be unwise to accept deposits from the former as the means to
settle this transaction, because it would introduce unwarranted credit risk to the
operation?, so both parties agree instead to settle the operation using reserves
(step 2).

With no other transactions on the day, bank A would record a fall in its
stock of reserves in an amount equivalent to the outstanding loan. However, for
risk management purposes, it is unwilling to operate with margins of safety
lower than it had earlier on the same date, so bank A enters a loan with bank B
to replenish reserves before money markets close (step 3).

The operations thus far are displayed in Table 2.5. Bank A increased its
debt-funding in the same amount as the new loan, which is a similar result to
the one obtained in the previous example, except for two important differences:
(i) bank A entered a money market loan to maintain its desired level of reserves;
thus (ii) the quality of the debt-funding changed, from client deposits to

interbank loans.

40 Deposit insurance schemes protect bank creditors only up to a certain amount in case their
bank fails. According to Minksy (2008, p. 267): “In a regime in which banks can and do fail
and in which bank failure imposes losses upon depositors, stock owners, and borrowing
customers, sophisticated users of bank services reacted to the portfolio and leverage
properties of their banks. In the era since World War Il, customer surveillance has diminished
in importance as deposit insurance and Federal Reserve interventions have tended to protect
all nonequity liability holders rather than just small depositors.”



Table 2.5 - Loan with a two-bank scenario (first part)

Bank A
Assets Liabilities and equity
1. + Loan 1. + Deposits
2. - Reserves 2. - Deposits
3. + Reserves 3. + Debts
Totals: + Loan + Debts
Client 1
Assets Liabilities and equity
1. + Deposits 1.+ Loan
2. + Assets 2.
- Deposits
3. 3.
Totals: + Assets + Loan
Client 2
Assets Liabilities and equity
1. 1.
2. - Assets 2. + Equity
+ Deposits (Revenue)
3. 3.
Totals: - Assets + Equity
+ Deposits
Bank B
Assets Liabilities and equity
1. 1.
2. + Reserves 2. + Deposits
3. - Reserves 3.
+ Loan
Totals: + Loan + Deposits
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Source: Adapted from Fullwiller (2013).

For the final part of this example, consider that, at some later date,
client 1 deposits in bank A the cash obtained as revenue from its normal
operations (step 4) and uses these resources to pay back its loan (step 5). With
the newfound reserves, bank A considers it no longer needs the money market
loan with bank B and unwinds this operation (step 6), as represented in Table
2.6.
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Table 2.6 - Loan with a two-bank scenario (second part)

Bank A
Assets Liabilities and equity
4. + Reserves 4. + Deposits
5. - Loans 5. - Deposits
6. - Reserves 6. - Debts
Totals:
Client 1
Assets Liabilities and equity
4. + Deposits 4. + Equity
(Revenue)
5. - Deposits 5.-Loan
6. 6.
Totals: + Assets + Equity
Client 2
Assets Liabilities and equity
4, 4,
5. 5.
6. 6.
Totals: - Assets + Equity
+ Deposits
Bank B
Assets Liabilities and equity
4, 4,
5. 5.
6. - Loan 6.
+ Reserves
Totals:+ Reserves + Deposits

Source: Author’s elaboration (2024).

In summary, bank A financed its client’s purchase with newly created
money. An outflow of reserves resulted from this operation and, given that there
were no changes to its desired level of margins of safety*!, the bank tapped into
the money market to fund its temporary balance sheet expansion, until its client

was able to retain enough profits and repay the original loan*2.

41 The effects of regulatory constraints were omitted once again, to focus on economic
processes.

42 Cesaratto (2016) demonstrates how the Keynesian income multiplier can be integrated with
endogenous money theories to account for the income generation process that leads to the
repayment of bank loans.
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This illustration was simplified on various accounts. Nevertheless, the
absence of interest payments was a crucial omission: with non-zero interest
rates, bank A would have received interest from its client due to the retail loan
and paid interest to bank B for the wholesale loan.

The principle of increasing risk, once again, allows the observation that
any temporary debt-funded expansion raises the risk of losses for a given
volume of capital. Therefore, the increasing risk poses an economic restriction
to the expansion of banks’ balance sheets or, in more traditional terms, to the
size of banks.

It is worth pointing out that banks with higher market shares observe a
higher probability of loan-financed transfers being directed at their own clients,
in a scenario that is better represented by the example of a single bank. When
the costs of deposits are lower than those of other sources of external funds
(and notice that banks can derive income from deposits, based on the sale of
different products to their clients), it follows that commercial banks have cost
incentives for consolidation.

Even in this case, it follows that the restriction to the expansion of bank
balance sheets is not defined in terms of the quantum of reserves. Instead, it
revolves around the financial costs and risks associated with different balance-
sheet structures — in other words, it is a restriction contained in the dimension of
funding.

According to Fullwiller (2013, p. 177): “[...] reserve balances can always
be had at some rate of interest; the question is whether or not this rate of
interest is one at which the bank can make a profit that provides a sufficient
return on equity”. It follows from what was discussed thus far that profit-oriented
shareholders only allow their banks to grant loans and, in this way, temporarily
expand respective balance sheets if they expect sufficient profits out of it.

This essentially leads to two observations. First, banks must assess
loan proposals and grant credit only to those that that they consider to be
creditworthy, because non-performing loans lead straightforwardly to losses.

Second, interests from retail loans must be higher than the interests for
wholesale loans — and the difference between the two must be capable of
producing a return on equity that is at least competitive against other firms. In

practical terms, interest rates for money market operations often constitute the



60

floor for private loans, upon which banks add spreads*® that will ultimately
remunerate shareholders.

The endogenous money literature has long emphasized the importance
of the first element, about (i) banks finding creditworthy borrowers (KALDOR,
1981, p. 15; MOORE, 1988, p. 24 and 57 apud LAVOIE, 2006, p. 24). The
second element is not new to this literature, but it underscores the importance
of two additional restrictions on bank lending: (ii) the lender's margins of safety
and (iii) the estimated profitability of new loans (c¢f. FULLWILLER, 2013, p.
191).

It bears noting that the above-cited reference originally dealt with the
sufficiency of bank capital, instead of the broader concept of margins of safety
used at present. The change was due to the recognition that, although equity is
important, idiosyncratic funding costs have other determinants, such as
estimates of net cash flows and the existing cushions of highly liquid assets,
which must be incorporated into the analysis.

A few remarks are necessary to elucidate the meaning of these results.
First, the three proposed restrictions to bank lending were defined in
purposefully broad terms because standards of creditworthiness, appropriate
capitalization and sufficient profitability vary across time- and space-specific
circumstances, according to exogenous determinants such as market practices,
regulations and the functional distribution of income.

The current discussion is not well suited to determining whether the
ratio of capital to risk-weighted assets for banks should be higher than, say, 8%
or 13%. Instead, the argument is purposefully more general, to demonstrate
that banks do not expand their balance sheets when demands for new loans fail
applicable creditworthiness tests, when regulatory and voluntary margins of
safety are below the ruling consensus**; and when the profits of new operations
are estimated to be below the prevailing rate of profit.

Second, these restrictions are interconnected since, for instance, an

uncreditworthy borrower is demanding what is probably an unprofitable loan

43 Serrano and Summa (2013) offer a panorama about the determinants of private credit
spreads across different views of the endogenous money theory.

44 For practical purposes, the ruling consensus may be understood as the regulatory minimum
requirements for bank capital, liquidity and leverage plus any market-defined add-on for
voluntary safeguards.
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(again, due to the increased calculated risk of non-performance). Furthermore,
an undercapitalized bank should face higher costs for the debt-funded
expansion of its balance sheet, when compared to its peers*®, thus lowering the
estimated profitability of new loans (unless the bank can completely pass the
increased funding costs to its clients).

Third, the examples depicted in this section involved the transfer of
reserves from one bank to another, but there are circumstances in which money
is withdrawn from and does not immediately return to the banking sector. In
extremis, this situation leads to bank runs that were most famously depicted by
the lines of people in the U.S. anxious to withdraw their cash during the Great
Depression of 1929.

The consequences of outgoing transfers and cash withdrawals are
essentially the same (FULLWILLER, 2016, p. 178). Banks in need of liquidity
can tap into debt-funding until the associated costs become high enough to
threaten their survival*® — that is, if central banks were not prepared intervene in

the first place.

2.3 CENTRAL BANKS

A central bank is defined here as the authority from a given jurisdiction
that is entrusted to issue obligations in the form of currency and bank reserves.
An illustrative example of their balance sheets is displayed in Table 2.7, with the

qualification that this simplified representation is based on a closed economy.

45 Minsky (2016) called “collegiate surveillance” the control that banks impose to their peers in
terms of different lending conditions. He added (p. 268): “When difficulties emerge for
particular banks or classes of banks, rate differentials appear so that banks in doubtful
positions pay premium rates on money-market borrowings.”

46 Minsky (2016, p. 123) pointed out that solvency and liquidity constraints must be satisfied by
every private organization. He further noted that: “Even though textbooks may consider
solvency and liquidity as independent attributes, the two are interrelated.” (idem)

In a related fashion, Bagehot ([1873]1962, p. 33) remarked earlier that: “Every banker knows
that if he has to prove that he is worthy of credit, however good may be his arguments, in fact
his credit is gone [...].”
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Table 2.7 - Simplified balance sheet of a central bank

Central Bank

Assets Liabilities and Equity
Loans Currency
Securities Reserves

Equity

Note: In blue and bold, material changes from previous simplified balance sheet.
Source: Author’s elaboration (2024).

The unique position of central banks comes from their capacity to issue
the form of money that liberates banks from their survival constraints (TORRES
FILHO; MARTINS, 2020). For instance, through discount windows, central
banks loan reserves to every bank in need, with rates comparatively higher than
those practiced in money markets, if they can pledge collateral in sufficient
amounts and acceptable conditions.

Absent the drive for profits, the discussion about this entity requires the
introduction of a concept hitherto omitted from the discussion, which is that of
power — administrative power in particular. Foucault (1977) offers a solid
foundation from which to approach the “micro-physics of power”, defined as the
operation of institutions and state apparatuses in face of material bodies and
their forces.

The present contribution will take the liberty to expand said definition to
cover the effects of institutions and state apparatuses over legal persons. The
aim is to produce a political economy of financial institutions, starting from what
Foucault once termed as the “political economy’ of the body” (1977, p. 24).

Foucault (1977) relied on the study about the metamorphosis of the
research object across time, with the assessment of concrete cases, situated in
their original contexts, to “read a common history of power relations and object
relations” (idem, p. 23). Therefore, the ensuing presentation will attempt to
follow a similar approach, with the use of historical accounts to evidence the
evolution of power relations around central banks.

During the Middle Ages, in Europe, societies operated with rudimentary
objectives such as “to rule on death rather than to administer life” (DELEUZE,

1992, p. 3). Many small, albeit significant changes occurred during the 17" and
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18" centuries, which Foucault (1977) narrates in terms of the regulations and
methods adopted in prisons, armies, schools and hospitals to control human
bodies.

Discipline arose at that time as the art of distributing bodies in a network
of relations, extracting and accumulating their time, and composing their forces
to obtain an efficient machine (FOUCAULT, 1977, p. 124). Three main
instruments were used for these purposes: (a) hierarchical observation, to
coerce via hierarchized, continuous and functional surveillance, (b) normalizing
judgement, to punish non-observance in a corrective manner; and (c)
examination, to make each individual an analyzable object with the use of
documentary techniques (FOUCAULT, 1977, p. 129-146).

Modern central banks, like Foucault’s disciplinary societies, also date
back to the 17" and 18™ century Europe, with the creation of the Swedish
Reiksbank (1668) and the Bank of England (1694). Both started as joint stock
companies with bank charters and helped finance their respective governments
— the latter for a war against France (BORDO, 2007).

The Bank of England (BoE), at first a profit-oriented financial institution,
eventually evolved to become the executor of “sound money” policies, which
already existed, but needed to undergo transformations in face of the broad-
ranging social, political and economic turmoil of the historical moment in
question (KNAFO, 2013). In other words, the BoE was not created to administer
discipline over the English financial system, but it was eventually entrusted to
this role due to historically contingent circumstances.

The Bank’s first charter granted it three privileges in exchange for its
services to the Crown: gaining exclusive possession of the government’s
balances; being the only joint stock company permitted to issue banknotes; and
becoming the first bank in England to provide limited liability status to its
shareholders. Furthermore, it was (wrongly) believed that the BoE’s first charter
made it the only joint stock company authorized by Parliament to receive
deposits, effectively making it the sole banking company in London for more
than a century after its foundation*” (BAGEHOT, 1962, p. 46-48).

47 Unincorporated banks, as opposed to joint stock banks, were not prohibited from issuing
notes and receiving deposits, but banks of this type faced fierce competition from the BoE in
London that mostly pushed them out of business (BAGEHOT, 1962, p. 47). Between the end
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Other joint stock banks started to emerge in the English capital during
the 1830s and, following the government's lead, these banks entrusted
respective reserves to the BoE*8. Hence, a financial system started to develop
around the Bank, not from careful consideration about this design, but from the
exceptional privileges that one entity received in return for war finance
(BAGEHOT, 1962, p. 49).

As Knafo (2013, p. 127-148, 150-159) narrates, in the early-to-mid 19®
century, Bank officials attempted to evade the public responsibilities that are
now associated with modern central banking (such as obligation to disclose
financial information), while being openly criticized by parliamentarians, bankers
and pundits alike, first for an excessive issue of banknotes in relation to its gold
reserves and later for its unpredictable responses to financial crises. The main
issue was that the bouts of financial instability that occurred during this period
were accompanied by sudden increases in requests for liquid that, given the
requirements applicable at that time, eventually threatened the continued
operation of the Bank.

The gold standard established that the Bank’s capacity to issue
banknotes was statutorily constrained in relation to the amount of gold on its
reserve. However, insufficient stocks of the metal in relation to the public
demand for money led to the complete suspension of the convertibility between
banknotes and gold from 1797 to 1821; while the gold standard was partially
suspended in 1847, 1856 and 1866 to allow greater freedom for the Bank
amidst financial crises (KNAFO, 2013, p. 28; 129; 156 et passim).

These domestic problems were compounded by fact that the 1870
Franco-Prussian war diminished the importance of Paris in the context of
European finance and allowed London to become “the clearing-house for other
countries” (BAGEHOT, 1962, p. 17-18). As the influence of the British currency

spread across borders, so did its exposure to foreign liabilities, which meant

of the 18t and 19" centuries, modern banking practices were diffused across other parts of
England in the form of country banking, mostly with small financial institutions that,
nevertheless, addressed concerns from local industrialists about the insufficiency of silver
coins in the provinces (KNAFO, 2013, p. 113-115).

48 The main text addresses banking in London, nevertheless it is important to mention that
regulatory measures were taken from 1820s forward to consolidate the central role of the
Bank of England not only in the City of London, but at national level. For instance, from 1833
forward, banknotes issued by the BoE became legal tender, which allowed country banks to
hold reserves in the form of these banknotes, not just gold (KNAFO, 2013, p. 137 et seq.),
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heightened risks of outflows of gold reserves due to the decisions of foreign
entities.

Hence, from the end of the 19" century forward, the BoE started to
leverage its central position in the money market of London to promote the
stability of the domestic financial system and, therefore, protect the nation’s
gold reserves (MEHRLING, 2011, p. 24-25). The Bank began setting the rate at
which it discounted bills of exchange from other financial institutions in a more
defensive manner, rather than continue its price-competition; and later
proceeded to strengthen its control over the money market, using the sale and
purchase of public debt to make the rates practiced in these secondary markets
more responsive to changes in the rates that the Bank paid for reserves
(KNAFO, 2013, p. 161-162).

Bagehot ([1873]1962) framed principles for the Bank’s role as a lender
of last resort, based on its previous experiences, in way that has since
developed into important reference for other central banks in times of stress
(OWEN, 1919, p. 10; BINDSEIL; FOTIA, 2021, p. 80). The original
recommendations were twofold:

“The end is to stay the panic; and the [Bank] advances should, if
possible, stay the panic. And for this purpose there are two rules: —
First. That these loans should only be made at a very high rate of

interest. The rate should be raised early in the panic so [...] that no
one may borrow out of idle precaution without paying well for it [...].

Secondly. That at this rate these advances should be made on all
good banking securities, and as largely as the public ask for
them. [...] No advances indeed need be made by which the Bank will
ultimately lose.” (BAGEHOT, 1962, p. 96-97; emphasis added)

According to Mehrling (2011), these principles were designed for central
banks to halt a cascade of failed payment commitments by providing infinitely
elastic finance to banks in need, against any security considered acceptable in
normal times. Along with the added flexibility, central banks that follow these
principles would also “[...] provide discipline by charging a high rate of interest”
(MEHRLING, 2011, p. 24; emphasis added).

The discipline in question, however, is rooted in processes more
profound than the setting of punitive rates to disincentive banks from seeking

assistance from the central bank. Foucault's definition of discipline, once
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adapted and applied here, produces a much more forceful rationale for the
central bank’s efforts to promote financial stability: to distribute market
participants in a network of relations, extract and accumulate their time, and
compose their forces to make the financial system function as an efficient
machine*® — even in times of stress.

The Federal Reserve System (Federal Reserve or Fed) came into
existence in the U.S. in the beginning of the 20" century, still within the context
disciplinary societies. The Federal Reserve Act of 1913 created the central bank
to provide an elastic currency that could accommodate seasonal changes in the
demand for money and stem banking crises, such as the one that had afflicted
the country in 1907.

The Federal Reserve Board of Governors (Board) was established in
Washington, D.C., the nation’s capital, as an agency of the federal government
that is directly accountable to Congress. The Board is composed of seven
members nominated by the U.S. President and confirmed by the Senate,
essentially to guide and oversee the operations of the Federal Reserve System
(FEDERAL RESERVE BOARD, 2021, p. 7-8).

The Federal Reserve Banks are the operating arms of this System,
each one of them being responsible for one out of the 12 existing districts (i.e.,
geographical designations covering one or more states of the U.S.). Reserve
Banks currently perform a wide range of activities, such as supervising financial
institutions®, lending to these entities on either ordinary or extraordinary
circumstances, operating wholesale payments infrastructures and serving as a
bank for the U.S. Treasury (FEDERAL RESERVE BOARD, 2021, p. 10-11).

4% The discussion about whether financial systems effectively functioned as efficient machines is
beyond the scope of the current contribution. For reference, instead, Kaltenbrunner & Dymski
(2017) posit that a functional financial system is one that efficiently carries the textbook
functions of finance (such as the provision of loans and the operation of payment systems)
and that makes adequate provisions for development banking — a dimension that is not
covered here. Based on this definition, the authors argue that the financial systems of the U.S.
and the U.K are historically dysfunctional.

%0 The Federal Reserve System currently supervises the following groups of institutions: (a)
bank holding companies, including nonbanking subsidiaries, state-chartered member banks
and foreign branches of member banks; (b) foreign banking organizations (FBOs) operating in
the U.S., including FBO banking subsidiaries and nonbanking activities in the U.S.; (c) savings
and loan holding companies, including nonbanking subsidiaries; (d) systemically important
financial market utilities; (d) systemically important non-bank financial institutions; and (e)
Edge Act corporations (FEDERAL RESERVE BOARD, 2021, p. 65).
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The decentralized nature of the Federal Reserve System leads to its
unique blend of public and private characteristics. Contrary to what might be
thought, Reserve Banks are not regional departments of a central bank — they
are separate corporations individually capitalized with resources from respective
member banks®'.

The Federal Reserve Act requires member banks to own a pre-
determined amount of stock from the Reserve Bank of their district. In
exchange, member banks elect six out of the nine directors that compose the
board of their Reserve Bank®2.

The remaining three directors of each Reserve Bank are instead
“‘chosen by the Governmentally-controlled Federal Reserve Board” (OWEN,
1919, p. 100). The framers of Federal Reserve Act conceived this peculiar mix
of public and private governance as “satisfactory to the Government and to the
country” (OWEN, 1919, p. 101) and, given the absence of substantial reforms
since then, it would be difficult to argue that subsequent Legislatures
considered this arrangement particularly unsatisfactory.

Instead, what underwent substantial changes were the powers granted
to this System.

The Fed was authorized at first to hold reserve deposits from member
banks and issue Federal Reserve notes. Moreover, Congress restrained the
money creating capabilities of this new entity, so that the Fed could only expand
and contract its balance sheet through the discount of “real bills” (i.e., short-term
commercial debt) from member banks (SASTRY, 2018, p. 5).

Nevertheless, in 1916, shortly before the U.S. joined World War |,
Congress authorized Reserve Banks to provide 15-day advances to member
banks (i.e., discounts with commitments to resell the discounted securities later,
effectively constituting collateralized loans), which could be secured against
either U.S. Treasury securities or other assets that were already eligible for
discount®® (SASTRY, 2018, p. 5-8). This measure increased the capacity of the

51 For comparison purposes, it's worth mentioning that the BoE was nationalized in 1946.

52 Member banks are also statutorily entitled to annual dividends whenever their Reserve Bank
records more revenues than expenses. Transfers to the U.S. Treasury only happen when
revenues surpass expenses, dividends and the maintenance of a surplus fund of up to 100%
of the subscribed capital.

53 |_egislation also allowed Reserve Banks to provide advances against promissory notes of
member banks. However, these operations were subject to stamp tax, which “practically
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Federal Reserve to expand its balance sheet and exert influence over banks,
placing it at the center of the national effort to raise funds for the war (MENAND;
YOUNGER, 2023, p. 249).

From this point until the early stages of the Great Depression, Congress
largely refrained from further expanding the powers of the Fed®* and opted
instead to create government-sponsored enterprises (GSEs) to improve credit
conditions in selected markets®. The first significant departure from this stance
came in 1932, when new legislation added Section 10B to the Federal Reserve
Act, which exceptionally permitted Reserve Banks to make advances to
member banks against any collateral, conditioned to the Board’s authorization
(SASTRY, 2018, p. 17-18).

A few months later, Congress added Section 13(3) to the Act, which
allowed the Federal Reserve Board, in “unusual and exigent circumstances”, to
authorize Reserve Banks to make discounts for any individuals or corporations
against collateral that was already acceptable for members banks (SASTRY,
2018, p. 20-24). This provision essentially broadened the powers of the Fed to
allow it to become a lender of last resort for any business.

However, its phrasing allowed legal questions about whether
nonmember banks and trusts were contemplated by this novelty — an issue that
was solved in 1933, with the addition of Section 13(13) to the Act, which
temporarily allowed Reserve Banks to make advances of up to 90 days,
secured by U.S. Treasuries, to any individual, partnership or corporation.
Despite the Board’s reluctance to lend to non-member banks and trusts, the
new provision granted these institutions access to Fed’s loans during the same
year it was enacted (SASTRY, 2018, p. 25-27).

With these actions, lawmakers blurred the frontiers that had existed
between member and non-member banks, as well as between banks and non-

banks, at least when it came to Federal Reserve support during the height of

prohibits this form of short-term borrowings by member banks at a time when such borrowings
are most necessary as an incident to the successful loan operations of the Government [...]"
(HARDING, 1917).

5 The exception being the capacity to discount and offer advances against debt issued by the
War Finance Corporation, created in 1918 to help finance industries deemed essential to the
war effort (SASTRY, 2018, p. 10-12).

55 Examples being the Farm Land Banks of 1916, the War Finance Company of 1918, the
Federal Intermediate Credit Banks of 1923 and the Reconstruction Finance Corporation of
1932 (SASTRY, 2018, p. 9-16).
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the Great Depression. Other changes that came afterwards pointed in the same
direction as, for example, in 1980, Congress opened the Fed’s discount window
to any depository institution; and, in 1987, altered Section 13(3) to make eligible
for discount any paper that is secured to the Reserve Bank’s satisfaction
(SASTRY, 2018, p. 27).

Section 13(3) rose to prominence once again in 2008, when it was
extensively employed by the Federal Reserve in face of the “unusual and
exigent circumstances” posed by the Global Financial Crisis, to create new
emergency lending facilities as well as to rescue ailing broker-dealers and an
insurance company. The same provision was triggered several times in 2020,
amid the Covid-19 pandemic, empowering the Fed to repurpose old lending
facilities and create new ones (considering that the Dodd-Frank Act of 2010
impeded the use of Section 13(3) for direct loans to insolvent entities).

This attempt to summarize the centuries long evolution of central banks
naturally overlooked otherwise important elements for the sake of conciseness.
For instance, much could have been said about the Bretton Woods system,
which assigned the parity between gold and the U.S. Dollar during the post-war
period, as well as the unilateral cancellation of this parity in the early 1970s, but
that would pose the risk of veering the discussion closer to the field of
international political economy, upon which it has very little to add at this point®®.

Central banks were created at first to help fund national states, then
were entrusted with the responsibility to stabilize domestic markets.
Nevertheless, the disciplinary societies that birthed modern central banks are
said to have reached a crisis point around the mid-to-late 20™" century, leading
to the subsequent arrival of the “societies of control™’ (DELEUZE, 1992).

These changes entailed, among other consequences, the replacement

of discrete enclosures (schools, barracks, factories, prisons and hospitals) with

% For a discussion about monetary power, and how structural issues affect different currencies,
see Torres Filho (2023). The critical macro-finance approach also explores the connection
between monetary and structural power in an international context, most notably “around a
state that derisks collateral, exchange rates and new asset classes” (GABOR, 2020, p. 51).

57 The term control is borrowed from Burroughs ([1978] 2021). There is no self-contained
definition, but some elements are offered by the author: control requires opposition (otherwise
it becomes senseless); systems of control are fragile, requiring elements such as coercion,
persuasion or concessions for their maintenance; control is successful when it reaches a
balance and avoids conflicts that would otherwise require the full use of force; people in
control use it to protect a position of comparative advantage, whose loss may often lead to
them also losing their lives.
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continuous variations of the same themes. According to Deleuze’s expressive
imagery: “Enclosures are molds, distinct castings, but controls are a modulation,
like a self-deforming cast that will continuously change from one moment to the
other [...]" (DELEUZE, 1992, p. 4, emphasis in the original).

The economic literature consulted for this work largely failed to mention
these momentous, albeit gradual societal changes, at least when it came to
discussing the role of central banks in the face of financial instability®. Mehrling
(2011) paved the way for this debate once he described the actions of Federal
Reserve as a balancing act between flexibility and discipline, which evolved
from its role as a lender of last resort to that of a dealer of last resort.

This functional characterization is precise, as the Federal Reserve
indeed progressed from an entity that extends loans to financial institutions to
one that trades assets in financial markets. However, the issue underlined here,
as encapsulated in the narrative about the transformation of the Federal
Reserve’s powers, from a banknote issuing apparatus to the stabilizer of the
whole economy, is different.

The borders between banks and non-bank financial institutions have
become more malleable and so have the borders between financial and non-
financial firms. This isn’t equivalent to saying that the differences between
banks and non-banks are irrelevant: there might come a moment when
obligations issued by non-banks become money just like those issued by banks
but now is simply not that time (cf. BOUGUELLI, 2018; NERSISYAN; DANTAS,
2018).

The ultimate objective of this thesis is to deepen the understanding
about how central banks exercise control when financial instability materializes,
considering that financial systems are continuously changing from one moment
to another. What follows is a discussion that emerges from theory but has very

practical applications.

58 A notable exception is the Critical Macro-Finance literature. Albeit it does not explicitly involve
the idea of societies of control, its discussions often approach the evolving role of what the
authors labeled as “derisking state” (GABOR, 2020).
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24 SUMMARY

Influenced by Torres Filho (2020), this chapter divided non-banks,
banks and central banks according to their capacity to create money. Central
banks issue currency and reserves, banks issue deposits and non-banks do not
issue any kind of money (legally, at least).

Non-bank financial intermediaries (formerly, “shadow banks”)
encompass institutions with varied business models and balance sheet
structures. Based on the traditional Minskyan taxonomy presented in the
previous chapter, mutual funds that do not rely on debt funding were defined as
robust units, whereas hedge funds and securities intermediaries, whose
business models generally rely on substantial leverage, were characterized as
speculative units.

Furthermore, it was argued that: (a) institutional investors follow a
corollary of the liquidity preference theory so, when in immediate need of cash,
they dispose of their most liquid assets first; and (b) brokers and dealers raise
the spreads they charge to their clients when requested to rapidly expand their
balance sheets, in line with the principle of increasing risk.

Banks were described as the only entities to combine the capacity to
create new money with a drive for profits. As speculative units, they also face
increased costs to raise external funds for balance sheet expansions, so new
bank loans require a combination of client creditworthiness, bank capitalization
and operational results.

Central banks, in turn, are part of the public administration, meaning
that they pursue statutorily defined objectives with the use of powers that are
also established by law. Their modern iterations have traditionally served as
lenders of last resort to financial institutions to ensure that the interconnected
network of debt commitments continues to operate without catastrophic
interruptions.

Considering that financial systems are organized around central banks,
it becomes useful to distinguish between a core, composed of the institutions
that have direct access to the support from the monetary authority, and a
periphery, with the remaining units that do not benefit from the same protection.

In this illustration, represented in Figure 2.1, there is a coincidence between the
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institutions that directly access the central bank and those that create money,

but this doesn’t have to always be the case.

Figure 2.1 - Stylized representation of financial systems

Non-banks

Core Periphery

Source: Author’s elaboration.

Practical issues arise precisely because the self-deforming casts of
banks and non-banks are constantly changing and, thus, modify how an
economy finances and funds its operations over time. The case of the U.S.
markets for repurchase agreements — described in the next chapters — provides

an illustrative example.
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3 REPURCHASE AGREEMENTS

The present section marks the beginning of the second half of this
thesis. Therefore, it represents the midpoint of the current traversal from generic
to specific, from abstract to concrete, and from theory to observation.

This chapter starts with the definition of what are repurchase
agreements and the main characteristics of these operations. Afterwards, it
provides an institutional and statistical description of the U.S. markets for
repurchase agreements, with a particular interest in how they were organized in

and around the first quarter of 2020.

3.1 GENERAL DEFINITIONS

A repurchase agreement (repo) is a contract through which one party
sells securities to another, with the commitment to repurchase the assets later,
generally at higher prices®. In economic terms, these operations may be
understood as collateralized loans: the amount of cash transacted in the initial
date represent the loan principal; the difference between the amounts of cash
transacted in the initial sale and the later repurchase are equivalent to interests;
and the underlying securities constitute a form of collateral (MINSKY [1957]
2016; FABOZZI; MODIGLIANI, 1992; GARBADE, 2006; STIGUM;
CRESCENZI, 2007; BAKLANOVA; COPELAND; MCCAUGHRIN, 2015;
GABOR; VERSTEGAARD, 2016).

Repos are traded via voice or electronic platforms, with different
arrangements available for clearing, settlement and post-trade processing of
these operations (AGUECI et al., 2014; TMPG, 2022). Grosso modo, the parties
to a repurchase agreement negotiate the terms of their operations, including the

principal amount, the interest rate, the securities acceptable as collateral, as

59 Garbade (2006, p. 33), in his account of the development of US repo markets in the 1980s,
mentions that financial and non-financial institutions had limited incentives to specify in their
contracts whether such transactions were loans or not. Acharya and Oncu (2011, p. 326)
inform that decades later, in 2010, there were still issues associated with the definition of
these operations in the US: for legal purposes, they resembled outright sales followed by
outright purchases; and, for accounting purposes, they were treated as secured loans. In
practical terms, however, “everyone on the Street agrees that the economic essence of the
transaction is that it is a collateralized loan, not a pair of securities trades” (STIGUM,;
CRESCENZI, 2007, p. 533; emphasis on the original).
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well as the start and unwind dates (i.e., the day when one of the parties sells

the collateral and the later day it agrees to repurchase these instruments).

Figure 3.1 - Simplified illustration of a repurchase agreement

Start date
Securities
Borrower ~ i Lender
Money
Unwind date
Securities
Borrower b N Lender

Money + Interest

Source: Garbade (2006)

Figure 3.1 provides a simplified illustration of a repurchase agreement.
In this image, and throughout the remainder of this thesis, the party who sells
and later repurchases the securities is referred to as the cash borrower, since
it is gaining temporary access to purchasing power while paying interests.
Conversely, the party who buys and then resells securities is referred to as the
cash lender, since it is granting temporary access to purchasing power while
being remunerated with interests. From the perspective of the lender, the same
operation is a reverse repurchase agreement (reverse repo).

For standardization purposes, and following market practice, these
agreements will be referred to in accordance with the perspective of the bank or
broker-dealer. If a broker-dealer is the borrower and an institutional investor is
the lender, this operation will be described as a repo. Inversely, if a broker-
dealer is the lender and an institutional investor is the borrower, it will be
described as a reverse repo.

Institutions of different types can enter in repurchase agreements,
including banks, non-bank financial institutions, non-financial companies, as
well as state and municipal treasuries. Moreover, these groups are commonly
described as being composed of either borrowers or lenders, depending on the
market under assessment (POZSAR, 2014; SINGH, 2014; BAKLANOVA et al.,
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2016; BOOKSTABER; KENETT, 2016; BARTH; KAHN, 2020; GORTON;
METRICK; ROSS, 2020).

The variety of participants in this ecosystem is coupled with the fact that
repurchase agreements may perform different economic functions, beyond
the already mentioned borrowing of money against tradeable collateral. In broad
terms, these operations can be used to: (i) provide a low-risk option for cash
investment; (ii) deliver specific securities for use in other transactions, such as
short-sales; (iii) fund speculative trades; (iv) modify the risk profile of a portfolio;
and (v) temporarily cover shortfalls in cash flows (CGFS, 2017, p. 6-7).

For whatever counterparties and functions that may be considered, the
presence of tradeable collateral is the defining feature of repurchase
agreements. Conceptually, if a cash borrower defaults, the lender may sell the
tradeable collateral at market prices to replenish its cash reserves; or, if the
cash lender fails to deliver the required securities on the unwind date, the
borrower may then use the cash obtained from the initial transaction to restock
its portfolio.

Repurchase agreements commonly involve baskets of non-specific
securities, which are referred to as general collateral. Nevertheless, the
counterparties to these trades may, on certain occasions, nominate specific
securities to act as guarantees, which are referred to as special collateral
(BAKLANOVA; COPELAND; MCCAUGHRIN, 2015, p. 6).

Depending on the terms of the repurchase agreement, cash lenders
may be provided with the right to dispose of the posted collateral as they see fit,
provided that they return it at the unwind date. The practice of re-deploying
collateral obtained from one transaction into another is known as
rehypothecation and it is not exclusive to repurchase agreements (for
example, it may be used in the securitization of real estate loans).

In the context of repurchase agreements, rehypothecation is known to
reduce the trade costs for both counterparties. However, this practice also
increases the risk of guarantees not being delivered in the initially agreed terms
and conditions (SINGH; AITKEN, 2009; 2010).
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Three market-based mechanisms are commonly implemented to
mitigate the risks associated with repurchase agreements (GABOR,;
VERSTEGAARD, 2016). These mechanisms may be described as follows®°:

¢ Margin: the difference between the market value of collateral and the
amount of money exchanged in the transaction, commonly to ensure
it is overcollateralized to the benefit of the lender®’.

e Haircut: a discount on the market value of collateral, in proportions
that vary across different types of securities (e.g. short-term federal
debt, long-term private debt, listed equities etc.) based on the
respective risk profiles.

e Mark to market: a frequent reassessment of the market value of
collateral, which can lead to margin calls (i.e. requirement to post

additional collateral).

Central clearing is another risk mitigation technique that is available to
the U.S. markets for repurchase agreements, though it is not adopted in every
trade. A central counterparty (CCP) is needed in this case, to become the
buyer for every seller and the seller for every buyer, after these agents agree to
the terms of their trades, thus ensuring that every operation features said
infrastructure in one of its ends.

According to Martins (2019), the concentration of risks in central
counterparties can bring benefits but also raise some issues. On the one hand,
these infrastructures adopt risk mitigation mechanisms, including their own
safeguard structures, which add security cushions to their counterparties and
transactions. On the other hand, the concentration of risks in large entities that
are highly interconnected with different segments of the financial markets
creates relevant contagion channels. Therefore, the author posits that
consequences in terms of financial stability must be analyzed in the light of

each context individually.

60 The definitions of margin and haircut can vary, depending on the reference used. In general,
both these concepts represent ways of mitigating risks associated with repurchase
agreements (HORDAHL; KING, 2008). The main text differentiates these concepts in a way
that more closely reflects how they are defined in international regulatory standards (e.g.,
FSB, 2015).

61 “Traditionally on a repo transaction, the lender of money, because it is lending the more liquid
asset, receives margin” (STIGUM; CRESCENZI, 2007, p. 535).
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These initial concepts will be used in the next section to present the
genealogy of the U.S. markets for repurchase agreements. As will be shown, a
combination of legal restrictions, administrative measures and a few cases of
default are essential to understanding the market developments that led to the

widespread adoption of said operations.

3.2 GENEALOGY OF REPURCHASE AGREEMENTS

Collateralized loans are quite old, with historical records that date back
to around 650 A.D. in China (GOETZMANN; ROUWENHORST, 2015, apud
HOLMSTROM, 2015, p. 3). The history of U.S. informs about other instruments
that had been used to finance economic transactions and fund financial
institutions, such as the proliferation of private bank notes during the Free
Banking Era of the 19" century (GORTON; ZHANG, 2021, p. 939 et seq.).

The repurchase agreements that are known today were introduced only
in 1917, by the Federal Reserve, to grant credit to ailing banks amid World War
| (ACHARYA; ONCU, 2011, p. 323). These operations later evolved to become
essential monetary policy instruments and around them grew some of the most
relevant money markets of the 215t century.

As informed in the previous chapter, in 1916, U.S. Congress allowed
Reserve Banks to provide short-term advances to member banks via the
purchase and resale of eligible collateral (mostly, federal debt and commercial
papers). A few years later, in the early 1920s, it could be said that a fledgling
market for repurchase agreements already existed in this country (HOHRDAL;
KING, 2008, p. 38).

During the Great Depression, U.S. Congress enacted several laws to
promote the stability of the financial system. The most notable example was the
Glass-Steagall Act of 1933, which severed the connection between commercial
and investment banking, forcing commercial banks to divest from any security-
trading affiliates (STIGUM; CRESCENZI, 2007, p. 198).

The Glass-Steagall Act also set the maximum interest rates payable for
checking accounts at zero and bestowed the Federal Reserve with the authority
to set maximum rates payable on time and saving deposits. The Fed promptly

implemented these limits via a rule known as Regulation Q.



78

It was only a couple of decades later, after World War II, that
repurchase agreements started their rise to prominence (STIGUM;
CRESCENZI, 2007, p. 536). This is because an important change took place in
1951, as the U.S. Treasury and the Federal Reserve signed the Accord that
formalized the separation between federal debt management and monetary
policy.

Among other consequences, the Monetary Accord of 1951 released the
Federal Reserve from the responsibility to peg long-term interest rates, so that
Treasury vyields gradually increased (MOORE, 1988, p. 28). The Fed was also
freed from the responsibility to manage the market for long-term federal debt,
entrusting it to private securities dealers (MEHRLING, 2011, p. 45).

Non-bank dealers in Treasury securities, most of them located in New
York, started increasing their use of repurchase agreements, as these
operations provided cheaper alternatives to fund their portfolios in comparison
to bank loans. At the same time, local governments and large nonfinancial
corporations started lending more actively in this market, since repurchase
agreements offered interest rates higher than those paid by bank deposits, due
to the limits established by Regulation Q.

Minsky ([1957] 2016) provides a first-hand account of these quick
developments: “[iiln midyear 1956 sale and repurchase agreements with
nonfinancial corporations were a major source of funds for government bond
houses.” The author then argues that such rapid development of the market for
repurchase agreements represents an example about how money market
institutions evolve over time, particularly when monetary policy is restrictive and
interest rates are high.

A similar rationale could be applied to the 1970s and early 1980s, when
inflation was particularly elevated in the U.S. and the Federal Reserve enforced
significant interest rate hikes. The market for repurchase agreements grew even
faster this time, as high interests made repurchase agreements more attractive
to smaller and less sophisticated lenders (GARBADE, 2006, p. 39; ACHARYA;
ONCU, 2011, p. 323).

An argument advanced by Garbade (2006) was that repurchase
agreements underwent three relevant modifications in the 1980s: (i) recognition

of accrued interests on securities; (ii) exemption from automatic stay in the
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event of bankruptcy; and (iii) the emergence of tri-party repo operations. These
transformations will be presented below, albeit briefly, based on this author’'s
contributions.

Prior to the 1980s, cash lenders were fully entitled to coupons paid
while they had temporary control over the borrowers’ securities. After
successive interest rate hikes and the bankruptcy of a small government
securities dealer, it became broadly evident that borrowers incurred significant
risks when they disregarded the interests accrued from coupons. As such,
market intermediaries, with support from the Federal Reserve, promoted
changes to contractual arrangements, so that cash lenders became entitled
only to a fraction of coupons that was proportional to the term of their operation
(GARBADE, 2006, p. 31-34).

Moreover, until the 1980s, it was widely believed that cash lenders
would have immediate access to the collateral whenever borrowers defaulted.
This hypothesis was proven wrong in 1982, when another government
securities dealer filed for bankruptcy. The court handling this case interpreted
repos as secured loans, not as independent sales and repurchase agreements
(GARBADE, 2006, p. 34-35). Consequently, the guarantees became subject to
an “automatic stay” (i.e., collateral execution became conditioned to a later
decision by court, thus competing with the other outstanding obligations of the
failed entity).

With concerns that rulings such as this one could cause market
disruptions, the Federal Reserve and different financial institutions petitioned for
relief from the U.S. Congress (GARBADE, 2006, p. 36). The Bankruptcy
Amendments and Federal Judgeship Act of 1984 was then enacted, exempting
from automatic stays any repurchase agreement secured by Treasury and
federal agency securities, bank certificates of deposit and bankers’
acceptances. This exemption from automatic stays was expanded later, in
2005, to include repos with mortgage loans and some related assets®.

Lastly, tri-party repurchase agreements were developed around this

period. Up to the 1980s, lenders had to arrange a bank to custody their

62 U.S. Congress enacted amendments to bankruptcy legislation in 2005, which also exempted
from automatic stay the repurchase agreements with mortgage loans, mortgage-related
securities, and interest from mortgage loans or mortgage-related securities (ACHARYA,;
ONCU, 2011).
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collateral, giving individual payment and delivery instructions. Some lenders
even accepted being represented by respective borrowers in their relationships
with custodian banks, to reduce administrative costs, but these arrangements
led to a few circumstances in which collateral was not adequately segregated
from the borrowers’ assets, so that in 1984-5, when three different government
securities dealers filed for bankruptcy, respective lenders bore significant losses
(GARBADE, 2006, p. 37).

Efforts had already been set in place to develop safer and operationally
less costly alternatives to the procedures that existed up to that point; and
interest in this type of novelty increased considerably after said bankruptcies
(GARBADE, 2006, p. 38). The ensuing innovation was the tri-party repo, whose
name is derived from the fact that such operations involve a third-party,
generally a clearing bank, who performs collateral management, custody and
settlement services for both borrowers and lenders.

When it comes to trading, tri-party repos are equivalent to traditional
bilateral operations, as they are both negotiated directly between lenders and
borrowers. Differences are mostly restricted to post-trade processes:
settlements occur in the books of clearing banks, when they credit and debit the
clients’ accounts.

These banks, often referred to as tri-party agents, also custody and
mark-to-market the collateral posted by borrowers, while making margin calls on
behalf of lenders. In this regard, it is important to notice that tri-party operations
are almost always based on general collateral, instead of requiring specific
securities (AGUECI et al., 2014, p. 5).

Tri-party repos have expanded significantly since the 1980s, reaching
an average daily turnover of US$ 1.1 trillion in 2020 (KAHN; OLSON, 2021, p.
3). There was also consolidation around a single institution: Bank of New York
Mellon (BNYM) and JP Morgan Chase (JPMC) served as the two main clearing
banks for U.S. tri-party repos during the past decades, but the latter
discontinued this business line in the late 2010s, essentially leaving the former
as the sole tri-party agent.

Returning to the main timeline, as illustrated in Figure 3.2, the early
1990s was the decade when repurchase agreements became international
(STIGUM; CRESCENZI, 2007, p. 532). Around this time, efforts from market
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participants led to the development of the two most widely used contract
standards for these operations, to facilitate trades with U.S. and non-U.S. based
entities®.

Nevertheless, innovations continued to be introduced in the U.S.
markets for repurchase agreements around the turn of the century. Three
recent developments demand attention: (i) the General Collateral Finance
(GCF) Repo Service; (ii) the Delivery-versus-Payment (DVP) Repo Service;
and (iii) the Sponsored General Collateral (GC) Repo Service, all of them
offered by the Fixed Income Clearing Corporation (FICC).

The GCF Repo Service was introduced in 1998 by the Government
Securities Clearing Corporation (who became the FICC in 2002, after being
acquired by the Depository Trust & Clearing Corporation — DTCC), in
partnership with the two largest clearing banks of that time, the Bank of New
York (who became BNYM in 2007, after the merger with Mellon Financial
Corporation) and JP Morgan Chase. It is essentially a central clearing service
designed to reduce transaction costs and enhance liquidity in the repo market
(FLEMING; GARBADE, 2003, p. 3).

63 These contract standards are: (i) the Master Repurchase Agreement (MRA), governed by the
laws of the State of New York and published by the Bond Market Association (currently, the
Securities Industry and Financial Markets Association — SIFMA); and (ii) the General Master
Repurchase Agreement (GMRA), governed by the laws of England and jointly published by
the Bond Market Association and the International Securities Market Association (currently,
the Internacional Capital Markets Association — ICMA)
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Figure 3.2 - A century of repurchase agreements

e First repurchase agreements by the Federal Reserve

e Early U.S. repo markets

¢ Treasury and Federal Reserve Accord
* Development of bilateral repo markets

¢ Adoption of tri-party repos
e Exemption from automatic stay
¢ Recognition of accrued interests

e Internationalization via contract standards
¢ FICC launches the GCF Repo Service

e BNYM dominates tri-party repo
¢ FICC expands the DVP Sponsored Service
¢ Fed launches Overnight Reverse Repo Facility

¢ FICC launches Sponsored GC Service
¢ Fed launches Standing Repo Facility

Source: Author’s elaboration.

Differences between GCF and traditional, bilateral repos are plentiful.
Only dealers accredited as “netting members” of FICC’s Government Securities
Division participate in the GCF. Inter-broker dealers (IBDs) intermediate all
trades, which are executed on a blind-brokered basis, so that participants do
not interact directly with their counterparties and can preserve their anonymity.

Contracts are signed first between an IDB and respective clients. After

execution, these agreements are novated and the FICC enters them as a
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central counterparty, serving as a buyer to every seller and a seller to every
buyer.

The more practical consequence of central clearing is the increase in
netting opportunities. FICC calculates the amount of securities of comparable
types that each dealer has promised to deliver and has been promised to
receive.

Settlement takes place based on the result of this calculus, which
reduces the overall amount of money and securities that otherwise would need
to be exchanged (AGUECI et al.,, 2014, p. 6). However, most importantly,
central clearing diminishes the regulatory costs associated with these
operations for the financial institutions subject to minimum capital requirements
(HEMPEL ET AL., 2023, p. 2).

Another, more specific consequence of the model of central clearing
implemented by the FICC is the absence of haircuts. Unlike the other
operations discussed thus far, the risk management practices adopted by the
market infrastructure require netting members to post collateral into a common
clearing fund and pay mark-to-market adjustments on a recurrent basis, albeit
without the use of haircuts (TMPG, 2022, p. 16).

Securities are deemed as comparable for netting purposes when they
are represented by the same generic CUSIP Number (DTCC, 2022, p. 2), which
is a set of 9-digit alpha-numeric identifiers that, in this case, were requested by
the FICC solely for the post-trade processing of the GCF repo service
(INGBER, 2003, p. 47). The treasuries and agencies within any of the
categories displayed in Table 3.1 are eligible as general collateral for GCF
repos and are deemed as comparable, for netting purposes, with other assets
that fall within the same category.

The settlement of GCF repos is realized on the books of clearing banks,
resulting in a “tri-party-like’ clearing mechanism” (INGBER, 2003, p. 49).
Among other consequences, this means that any participant of the GCF Repo
Service must have an account on BNYM, through which money and securities

are allocated.
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Table 3.1 - Eligible General Collateral for GCF repos

U.S. Treasuries with less than 10 years of maturity
U.S. Treasuries with less than 30 years of maturity
Non-mortgage backed U.S. Agency securities
Fannie Mae & Freddie Mac fixed rate mortgage backed securities
Ginnie Mae fixed rate mortgage backed securities
Fannie Mae & Freddie Mac adjustable rate mortgage securities
Ginnie Mae adjustable rate mortgage backed securities
U.S. Treasury Inflation Protection Securities (TIPS)
U.S. Treasury Separate Trading of Registered Interest and Principal
Securities (STRIPS)

Source: DTCC (2022).

The DVP Repo Service was another innovation from around the turn of
century. It comprises three segments: (i) brokered, (ii) unbrokered, and (iii)
sponsored (KAHN; OLSON, 2021).

The brokered and unbrokered segments are exclusive to FICC netting
members. The difference between them is that, in the first, netting members
trade on a blind-brokered basis and, in the second, netting members trade
directly with themselves, so they know who their counterparties are (KAHN;
OLSON, 2021).

The sponsored segment, in turn, allows non-member firms (mostly
investment funds) to participate in an otherwise inaccessible market for
repurchase agreements. This innovation was introduced in 2005, with
expansions in 2017 and 2019 that led to significant increases in the numbers of
sponsored and sponsoring entities (DTCC, 2021a).

As minimum requirements, sponsored entities must be Qualified
Institutional Buyers (QIBs)® from the U.S. or another jurisdiction approved by
the FICC. A sponsored member can trade with their respective sponsor and, at
the discretion of the latter, may also be allowed to trade with other
counterparties. Nevertheless, sponsors are responsible for posting collateral

64 A Qualified Institutional Buyer is any insurance company, investment company (e.g., mutual
funds), retirement plan, investment adviser and, among other types of institutions, accredited
investor in general who own and invest more than US$ 100 million (17 CFR §
230.144A.(a)(1)).
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into the clearing fund, paying mark-to-market adjustments, and providing a
guaranty to the FICC with respect to all obligations of the entities they sponsor
(once again, haircuts are not required; DTCC, 2018).

Another difference is that DVP Repo Service allows for trades with
specific (or special) collateral. This means that operations can be guaranteed by
selected securities, instead of a basket of potentially different securities of the

same type. The collateral must belong to the categories presented in Table 3.2.

Table 3.2 - Eligible collateral for DVP repos

U.S. Treasury bills, bonds and notes
U.S. Treasury Inflation Protection Securities (TIPS)
U.S. Treasury Separate Trading of Registered Interest and Principal
Securities (STRIPS)
Non-mortgage backed U.S. Agency securities

Floating rate notes (FRN)

Source: DTCC (2018).

After trades are executed, the resulting contracts are novated, so that
FICC enters them as a central counterparty. Therefore, both GCF and DVP
repos are centrally cleared. Their differences, when it comes to post-trade
activities, relate mostly to the presence or absence of the tri-party agent.

DVP repos are not settled on the books of the tri-party clearing bank.
Instead, they are settled on a delivery-versus-payment basis, ultimately
involving banks with access to Fedwire, the wholesale payment infrastructure
managed by the Federal Reserve.

Moreover, since the tri-party agent is not present, counterparties have
more freedom to decide about the arrangements for the custody and
management of collateral — including about the possibility of rehypothecation.
For these reasons, DVP repos are occasionally referred to as cleared bilateral
repos.

Sponsored members may also trade on general collateral, if they

access the Sponsored General Collateral Repo Service. This service allows
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sponsored members to trade with the same types of collateral that are eligible
for GCF repos (Table 3.1, further above).

These operations are also centrally cleared and settled on the books of
the tri-party bank, disallowing collateral reuse. However, since this service was
introduced in 2021 (that is, after the critical period that the current analysis
focuses on), it will be excluded from further consideration.

A summary of the characteristics of the U.S. repo markets that were
discussed in this section is displayed in Table 3.3. This visual representation
follows the same distinction between trade and post-trade procedures that has

been used throughout the text.

Table 3.3 - Characteristics of U.S. repo markets

BNYM FICC FICC
Bilateral
Tri-Party GCF DVP
Trade
Non-dealers
» v v X Both
participate
Interdealer-brokers
. X X v Both
anonymize trades
Specific collateral
) 2 \/ X X \/
is allowed
Post-trade
Central counterpart
pary X X v v
clears trades
Collateral reuse
. v X X v
(rehypo.) is allowed
Tri-party agent
P X v v X
custodies collateral
Tri-party agent settles
party ad v v X

trades on their books

Source: Author’s elaboration.

Before concluding this section, it is necessary to add a few comments
about the use of repurchase agreements by the Federal Reserve. After all, as
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previously mentioned, these operations are mainstays of contemporary
monetary policy.

The monetary policy tools adopted by the Federal Reserve can be
divided into five categories: open market operations; interest on reserve
balances; reserve requirements; discount window lending; and, on critical
circumstances, non-traditional tools (FEDERAL RESERVE BOARD, 2021, p.
34). Open market operations represent the different financial instruments that
are employed by the Open Market Desk, at the Federal Reserve Bank of New
York, to steer markets toward the monetary policy targets set by the FOMC.

The Desk is allowed to trade securities issued or guaranteed by the
U.S. Treasury or the government-sponsored enterprises with private sector
counterparties, either on a permanent or a temporary basis (i.e., via repos and
reverse repos)®. Open market operations traditionally revolved around auctions
for outright transactions between the Desk and its primary dealers®®, but more
instruments have been added to central bank’s toolbox since the 2008 Global
Financial Crisis.

For instance, the Overnight Reverse Repo Facility (ON RRP) was
launched in 2015 (the Federal Reserve had been conducting technical
exercises since 2013). Through this facility, money market funds, banks,
government-sponsored enterprises and primary dealers can temporarily
purchase treasuries from the Fed, thus receiving interests for these short-term
operations in a manner that is reminiscent of how depository institutions were
remunerated for depositing their reserves at the central bank (FRBNY,
2024a)°".

65 Note that the convention is to label transactions involving the Federal Reserve as a
repurchase agreement or a reverse repurchase agreement based on the perspective of its
counterparty. Hence, a repurchase agreement with the Federal Reserve is a transaction in
which its counterparty agrees to sell then repurchase certain securities (i.e. the counterparty is
a cash borrower). Conversely, a reverse repurchase agreement with the Federal Reserve is a
transaction in which its counterparty agrees to purchase then resell certain securities (i.e. the
counterparty is a cash lender).

66 Primary dealers are counterparties to the NYFRB in its implementation of monetary policy,
who participate in Treasury auctions. Due to the benefit of transacting directly with the central
bank, these institutions are expected to make markets for these same federal debt
instruments.

67 While outside the scope of the facility mentioned in the main text, the Desk can also engage
in term reverse repos (FRBNY, 2024a).
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The Standing Repo Facility (SRF)®%, in turn, was established in 2021,
to serve as a backstop for money markets and thus support their smooth
functioning (FRBNY, 2024b). Through this facility, depository institutions and
primary dealers may sell treasuries, agency debt or agency mortgage-back
securities with the commitment to repurchase these assets on the next business
day, hence obtaining what is effectively an overnight loan from the central bank,
based on administered rates.

Trades involving the Desk are conducted over the proprietary FedTrade
system. When it comes to post-trade activities, BNYM enters the repos and
reverse repos with the Federal Reserve as a ftri-party agent, becoming
responsible for collateral management, custody and settlement (FRBNY, 20243;
2024b).

Hence, the Federal Reserve enters repurchase agreements and
reverse repurchase agreements solely on the tri-party market. The central bank,
moreover, is an important player in this environment, as will be shown later in
this chapter.

As a summary of the arguments presented thus far, this section
described how the U.S. markets for repurchase agreements grew in importance
and variety through the late 20" and early 21st centuries, developing different
trade protocols and post-trade services during the analyzed period. Latest
developments involved a combination of measures to promote central clearing,
mitigate regulatory costs for financial institutions and facilitate market access for

institutional investors.

3.3 DESCRIPTIVE STATISTICS

The U.S. markets for repurchase agreements have become, for the
most part, transparent, but some important areas — particularly concerning the

non-cleared bilateral market — remain opaque®®. The following pages attempt to

68 The SRF was renamed as Standing Repurchase Agreement Operations (SRP) in 2025. The
remainder of the text will use the original denomination.

69 Since 2022, the Primary Dealer Statistics distinguish between transactions realized in
uncleared bilateral, cleared bilateral and GCF & Tri-party markets. The OFR also started
publishing information about non-cleared bilateral (NCCB) repos from 2025 forward.
Unfortunately, due to their start dates, both databases are unsuitable for the current analysis.
They should be of great relevance to future assessments.
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portray how these markets were structured in the beginning of 2020, based on
information that progressively became available over more than a decade of
different initiatives (see, inter alia, GORTON; METRICK, 2012; COPELAND et
al., 2014; KRISHNAMURTHY, NAGEL, ORLOV, 2014; KAHN; OLSON, 2021;
HEMPEL; KAHN; SHEPHARD, 2025).

Hempel, Kahn and Shephard (2025) provide the most comprehensive
attempt to estimate the size of the U.S. markets for repurchase agreements.
The authors compiled institutional-level data, from the consolidated annual
reports of broker-dealers and bank holding companies, and then combined this
information with restricted, trade-level data about the tri-party, GCF and DVP
markets.

The results, adjusted to account for inter-dealer trades, are displayed
on Table 3.4 and Graph 3.1. The latter places emphasis on the uncleared
bilateral trades, which are estimated as residuals, after the other markets are
accounted for, and exclude the activity of foreign banks their branches in the
U.S. (HEMPEL; KAHN; SHEPHARD, 2025).

Table 3.4 - Total U.S. bank and dealer repo and reverse repo
(US$ billion, year-end; 2019-2024)

2019 2020 2021 2022 2023 2024

GCF 153 177 103 157 313 230

o Tri-party 1,237 1,401 1,251 1,300 1,613 1,915
él DVP 817 967 785 816 1,233 1,463
Bilateral 1,127 623 908 764 1,281 1,514

Total 3,334 3,168 3,047 3,037 4,440 5,122

GCF 123 180 95 130 204 204

o Tri-party 21 30 99 81 18 60
g DVP 858 1,016 953 995 1,410 1,736
@ Bilateral 2,419 2,153 2,202 2,281 2,780 2,991
Total 3,421 3,379 3,349 3,487 4,412 4,991

Source: Hempel, Kahn and Shephard (2025)
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Graph 3.1 - Estimates of the non-cleared bilateral market (US$ trillion; 20219-2024)

2019 2020 2021 2022 2023 2024

FTotalrepo [@Total reverse M Bilateral repo M Bilateral reverse

Source: Hempel, Kahn and Shephard (2025)

These calculations inform that most of repurchase agreements are
traded on the tri-party market and most reverse repos are traded on the
uncleared bilateral space. When it comes to cleared trades, the DVP service
recorded most activity, while the inter-dealer, GCF service operated at a lower
order of magnitude.

The data from Table 3.4 and Graph 3.1 further informs that, by the end
of 2020, repos with U.S. financial institutions reached about US$ 3.2 trillion and
reverse repos, US$ 3.4 trillion. These values rose to US$ 5.1 trillion and US$
5.0 trillion, respectively, by the end of 2024, indicative of an increasing
relevance of repurchase agreements in the U.S. economy.

Copeland, Davis et al. (2012) developed a simpler method, later applied
in Baklanova, Copeland and McCaughrin (2015), which may understate the size
of U.S. repo markets, but provides monthly information. This method combines
data sets published by the FRBNY, with two adjustments: (i) scale-up the

primary dealer data to account for non-primary dealers, based on the
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assumption that primary dealers represent 80% of total tri-party activity’®; and
(ii) scale-down the tri-party data to remove the effect of haircuts, based on the
median haircuts registered for each type of security in the sample.

The information displayed in Table 3.5 results from the application of
this method to data from March 10 and 11, 2020. Hence, this table provides a
broad-stroked picture of the U.S. repo markets at approximately one week
before the critical market disruptions that will be analyzed in the next chapter.

Totals for repos and reverse repos should not be summed up in this
case, because it would lead to a double counting of interdealer trades.
Moreover, this method has been criticized for underestimating values
(HEMPEL, KAHN; SHEPHARD, 2025), but the amounts reported in Table 3.5 —
US$ 3.66 trillion for repos and 2.79 trillion for reverse repos — are enough to
evidence the importance of these operations, which surpassed the annual GDP

of almost every country in that same year, except for a handful”".

Table 3.5 - Estimates of U.S. repo markets outstanding values
(US$ trillion; mid-March 2020)

Repo Reverse Repo
Total 2 3.66 Total® 2.79
Tri-Party © 2.63 Tri-Party --
GCF d 0.29 GCF¢ 0.29
Bilateral 0.74 Bilateral 2.50
Interdealer [0, 0.74] Interdealer [0, 0.74]
Non-interdealer [0, 0.74] Non-interdealer [1.76, 2.50]

Notes: a) Total repo amounts to the value of total securities into primary dealers,
divided by 80% to account for non-primary dealers; reference date: Mar. 11, 2020.

b) Total reverse repo amounts to the value of total securities out of primary dealers,
divided by 80% to account for the role of non-primary dealers; reference date: Mar. 11, 2020.

c) Tri-party repo amounts to the total value of collateral, deflated to account for median
haircuts; reference date: Mar. 10, 2020.

70 This hypothesis is adopted by Baklanova, Copeland and McCaughrin (2015), based on the
authors’ assessment about market structure, including anecdotal evidence from market
participants. Changes in the parameter can alter estimates substantially.

71 Only exceptions being US, China, Japan and Germany, according to OECD National
Accounts.
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d) GCF repo and reverse repo amounts to the value of gross collateral™, equally
divided into two halves; reference date: Mar. 10, 2020.

Source: Author’s elaboration based on Copeland, Davis et al. (2012) and Baklanova,
Copeland and McCaughrin (2015); data from FRBNY (2022) and Tri-Party Repo Infrastructure
Taskforce (2022).

These estimates reinforce the notion that repos took place mostly on
the tri-party market and reverse repos, on the bilateral market. In addition, they
inform that, in mid-March 2020, an outstanding value between US$ 1.76 trillion
and US$ 2.50 trillion corresponded to bilateral trades with non-dealers on the
cash borrowing end.

Another important source of information is the Financial Accounts of the
United States (formerly Flow of Funds Accounts)’3, published by the Federal
Reserve Board, with quarterly data about transactions and levels of financial
assets and liabilities, decomposed by sector and instrument. Its Table L. 207
contains data about federal funds and securities repurchase agreements’ that
can be used to inform about what institutions used the latter operations to either
borrow or lend cash.

The intuition is simple: when repurchase agreements appear on the
liability side of consolidated balance sheets, it means that institutions from the
segment in question entered the operations as cash borrowers. Conversely,
when repos are recorded on the asset side, it means that institutions from the
sector in question entered repurchase agreements as cash lenders.

Therefore, one can simply subtract each sector’s repo liabilities from
their repo assets to calculate their net positions (GORTON; METRICK; ROSS,
2020; MULLIN, 2020)7>. Table 3.6 displays the net positions registered by the

72 While it is not explicitly written, a recalculation of the results presented in Copeland, Davis et
al. (2012) and Baklanova, Copeland and McCaughrin (2015) suggest that the authors used
gross collateral values instead of net cash borrowed, to account for the size of the GCF
market. Table 3.5 adopts the same option.

73 Gallin and Smith (2014) and Smith (2015) provide brief overviews of the U.S. Financial
Accounts, with comments about relevant changes from when this data set was referred to as
Flow of Funds Accounts.

74 The data includes federal funds and security repurchase agreements. The two instruments
are combined in the U.S. Financial Accounts because information about them is also
combined in some of the underlying source data; and federal funds outstanding had been
relatively low when compared to repurchase agreements outstanding (HOLMQUIST; GALLIN,
2014).

75 Krishnamurthy & Nagel (2013) cautioned that “one should not interpret the large magnitude
unallocated discrepancy term prior to 2008 in the FoF (version September 2012) as evidence
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sectors accounted for in the U.S. Financial Accounts, in which a positive

(negative) sign indicates that the sector is a net cash lender (borrower).

Table 3.6 - Net repurchase agreement and federal fund positions
by macroeconomic sector (US$ billion; 2019-2020)

2019Q4 2020Q1 2020Q2 2020Q3 2020Q4

Federal Reserve -81.0 -306.4 -175.0 -205.2 -216.1
g Banks & Dealers -325.4 -458.4 -218.4 -313.4 -300.1
§ Instrument discrepancies -646.3 -686.4 -600.6 -550.2 -596.2
cg Other mutual funds & mort. REITs -416.2 -310.4 -249.0 -269.1 -234.7
< Rest of the world -160.9 -143.4 -174.0 -170.8 -211.9
z Insurers 94 -13.7 -10.2 -12.1 -8.4
Total -1639.2 -1918.8 -1427.2 -1520.9 -1567.3
Money market funds 1242.6 1551.3 952.7 1049.7 1068.7
g State and local governments 163.6 161.4 174.2 176.7 179.2
2 Government-sponsored enterprises 195.2 153.9 225.0 206.9 212.5
é Non-financial corporates 13.4 26.9 31.2 28.7 36.7
§ Private pension funds 225 23.3 22.2 22.3 28.9
Holding companies 2.0 2.0 21.8 36.5 41.4
Total 1639.2 1918.8 1427.2 1520.9 1567.3

Source: Author’s elaboration based on data from Federal Reserve (2022).

Observation: Data includes repurchases agreements and federal funds.

Money market funds were the group of institutions with the most
significant net lending positions (almost ten times as much as the second place,
state and local governments)’®. Consequently, this sector represents the most
important source of cash and demand for collateral via repurchase agreements.

The situation of net borrowers is less clear. The Federal Reserve, along

with banks and dealers, absorbed a considerable portion of the demand for

that there are important unmeasured entities outside of the categories captured by the FoF
[...]". However, the methodology of the U.S. Financial Accounts has since been updated. The
version of table L.207 that was used in the current analysis already reflects some of the
adjustments that the authors considered necessary to include, such as explicitly accounting
for repo liabilities of U.S.-chartered commercial banks. For more information, see Holmquist
and Gallin (2014).

76 U.S. money market funds do not incur in repo liabilities (BAKLANOVA; KUZNITS; TATUM,
2021, p. 3); in other words, they do not engage in reverse repos (contrary to what was
affirmed by Aramonte, Shrimpf and Shin, 2022, p. 31). Hence, the net repo position of money
market funds also reflects their gross repo position.
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collateral in 2020Q1, even more than what they recorded in the other periods of
the sample (2019Q4 to 2020Q4).

Nevertheless, net borrowing comes mostly from “instrument
discrepancies”. This entry is difficult to interpret because it accounts not only for
errors and omissions that are common to regulatory reporting systems but also
reflects the participation of entities that are often referred to as unregulated,
such as hedge funds and offshore companies that were not recorded under the
“rest of the world” category (GORTON; METRICK; ROSS, 2020).

More data remains necessary to provide a clear picture. The U.S. Repo
Markets Data Release, published by the Office of Financial Research (OFR),
constitutes another useful source, with end-of-day information about volumes,
rates, tenor and collateral for different segments of the market.

OFR started releasing aggregate data about tri-party repos in 2014,
based on information obtained from the FRBNY; and, at the end of 201977,
began publishing aggregate data about GCF and DVP repos, collected directly
from the FICC. A series of analyses published by the OFR used this data set to
help describe the importance of cleared bilateral markets for the connection of
banks and non-banks, while also emphasizing the lack of transparency over
uncleared bilateral segments (inter alia, BARTH; KAHN, 2020; KHAN; OLSON,
2021; HEMPEL ET AL., 2024).

7 In 2024, OFR added data for DVP and GCF from May 2018. Previously it accounted only for
December 2019 forward. This addition, however, took place after most of the data featured in
the present section had already been prepared and analyzed.
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Graph 3.2 - Transaction volumes - selected venues (USS$ trillion; 2015-2024)

0
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B Tri-party EMGCF mDVP Crisis

Source: OFR (2025a).

Graph 3.2 presents OFR data about the daily volume of transactions in
the three market segments for which data is available: tri-party, GCF and DVP.
It is accompanied by Graph 3.3, Graph 3.4 and Graph 3.5 which provide
information about the tenor of operations in each one of these segments’8.

A couple of observations are possible. First, tri-party and DVP repos
rivalled each other in terms of transaction volumes. The GCF market, which
solely featured interdealer trades, occupied a distant third place (it is worth
noting that transaction volumes displayed in Graph 3.2 are calculated on a net
basis for cleared segments, which diminishes their size in relation to uncleared
segments).

Second, the tri-party and DVP segments are composed mostly of
overnight trades’®. The GCF segment featured a much higher percentage of

term trades (i.e., up to one month or more in residual maturity).

78 Graph 3.3, about the tenor of tri-party repos, is measured in daily transaction volumes. Graph
3.4 and Graph 3.5, for GCF and DVP repos respectively, are measured in terms of
outstanding values, which the OFR does not publish for tri-party repos.

9 Qvernight repos also include open repos, which feature daily automatic renewal unless one
party requests otherwise.
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Graph 3.3 - Tenor - Tri-party (% transaction volumes; 2015-2024)
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Source: OFR (2025a).

Graph 3.4 - Tenor - GCF (% transaction volumes; 2020-2024)
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Graph 3.5 - Tenor - DVP (% transaction volumes; 2020-2024)
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The combination of data from FRBNY and OFR allows further
comments about the types of collateral that are used across different markets.
As evidenced by Graph 3.6, the most utilized collateral for operations involving
primary dealers were U.S. Treasuries: in mid-March 2020, outstanding
obligations of more than US$ 2.2 trillion and US$ 1.8 ftrillion in repos and
reverse repos, respectively, were guaranteed by U.S. federal debt.

Agency mortgage-backed securities were employed by primary dealers
at an also significant, albeit lesser volume, with more than US$ 550 billion and
US$ 270 billion outstanding in repos and reverse repos, respectively. Other
securities, such as corporate debt, other asset-backed securities and equities,
were utilized to a much lesser extent.

It is important to recall at this point that securities come out of the
balance sheets of dealers through repos and come in via reverse repos. Hence,
a positive difference between these two flows indicates that the repo desks of

these market intermediaries needed to procure additional securities to
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accommodate their clients’ demands, whether from pre-existing inventories,
secondary market trades or open market operations.

Lastly, for comparison purposes, tri-party repos were also mostly
collateralized by Treasuries. The difference, as can be inferred from Graph 3.7,
is that collaterals of lesser quality (i.e. agency MBS, corporate debt and others)
were comparatively more used in tri-party repos vis-a-vis primary dealers’
broader operations, which is indicative of collateral downgrades for a segment

that notably involves non-financial end clients.

Graph 3.6 - Collateral - Primary Dealers (US$ trillion; 2020)
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The findings presented in this section can be summarized as follows:

It is difficult to measure the total size of U.S. repo markets
accurately due to lack of comprehensive data, particularly about
bilateral trades. A rough estimate suggests that repos amounted
to US$ 3.7 trillion and reverse repos to US$ 2.8 trillion in mid-
March 2020.

Banks and dealers participated actively in these markets.
However, in net terms, the most important cash lenders were
money market funds; and the most important cash borrowers
were a mix of investment vehicles, including hedge funds and
offshore companies.

Tri-party was the largest of U.S. repo markets (about US$ 1.3
trillion in average daily turnover), DVP was a close second
(about US$ 1 trillion) and GCF was a distant last (about US$
126 billion). There was no comparable data available for

bilateral uncleared markets.
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e Tri-party and DVP markets featured mostly overnight operations
(including open repos, with daily renewals). Conversely, GCF
featured mostly term operations (up to one month or more).

e Primary dealer operations were mainly secured with Treasuries
and agency mortgage-backed securities were featured in a
distant second place. Tri-party repos, however, were
collateralized comparatively much more with securities issued or

guaranteed by agencies.

The following section attempts to reflect these findings in stylized views

of the U.S. markets for repurchase agreements.

3.4 STYLIZED MAPS

Bookstaber and Kennet (2016), along with Aguiar et al. (2016), provided
multilayered maps of the U.S. financial system, which serve as the main
inspiration for the present section. These contributions claimed that most of the
specialized research portrayed financial systems as a single-layer network with
one market or one type of transaction (cf., POZSAR ET AL., 2013; SINGH,
2014; FSB, 2020a; CHANG; KLEE; YANKOQV, 2025).

Multilayered maps, instead, portray the financial system as a network of
networks and capture more information this way. Therefore, Bookstaber and
Kennet (2016) decided to represent the U.S. financial system as composed of
three layers: funding layer (centered on bank/dealer's financing desks);
collateral layer (channels for collateral flows and transformations); and asset
layer (flows of assets and cash between asset managers and securities
markets )80,

The present section simply aims to provide an intuitive representation of
the U.S. markets for repurchase agreements, rather than to deliver a proper
application of network theories (for a survey of this literature as applied to
financial systems, see BARDOSCIA ET AL., 2021). A stylized representation

was prepared for each of the four main U.S. markets for repurchase

80 Aguiar et al. (2016), a previous contribution that involved some of the same authors, only
included the funding and collateral layers, thus omitting the asset layer.
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agreements, thus magnifying some of the aspects that were grouped together in
the funding and collateral layers of Aguiar et al. (2016) and Bookstaber and
Kennet (2016).

The ensuing maps display the movements of cash and collateral on the
first leg of a repurchase agreement. A representation of the second leg would in
most cases only require the inversion of these arrows, so it was omitted to
reduce the amount of redundant information.

Moreover, differently from most of the previous contributions, the
ensuing maps feature two layers — trade and post-trade — that reflect much of
what was discussed thus far. The trade layer displays groups of market
participants either as (net) lenders or borrowers, based on respective (net) cash
flows; whereas the post-trade layer displays the financial market infrastructures

and related service providers for each market at the first quarter of 2020.

3.4.1 Non-cleared bilateral

When this thesis was written, data about the non-cleared bilateral was
scarce. Nevertheless, the OFR conducted a pilot data gathering exercise, which
provided some insights about how this market was organized in June 2022,
albeit with a limited sample of nine dealers, or about 40% of the estimated US$
2 trillion market for non-cleared bilateral reverse repos (HEMPEL ET AL., 2023).

The exercise in question evidenced the prevalence in the non-cleared
bilateral market of “netted packages”, transactions in which “a dealer will
conduct both a repo and a reverse repo with the same counterparty and the
same tenor [...] but over different pieces of Treasury collateral” (HEMPEL ET
AL., 2023, p. 3). Relative-value hedge funds were singled out as the most
important clients for these trades, since they follow strategies that benefit from
small price differences between assets of similar risk profiles.

Supposing the non-cleared bilateral market was already structured in
this way in 2020, it is possible to argue that, during the critical period under
analysis, two main types of entities operated in this segment — dealers and
hedge funds. Moreover, the gross exposures recorded by both groups were

significantly larger than their net exposures.
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Several references already suggested that the non-cleared bilateral
market was a venue for hedge funds to perform reverse repos with dealers,
obtaining leverage in this process (inter alia, KRISHNAMURTY; NAGEL;
ORLOV, 2014, p. 2382-3; GORTON; LARICKS; METRICK, 2015, p. 2-3;
BAKLANOVA; COPELAND, MCCAUGHRIN, 2015, p. 17; BARTH; KANN,
2020; HEMPEL ET AL, 2022). Nevertheless, the more recent assessment
introduces the importance of this segment for the procurement of collateral via

“netted packages”.

Figure 3.3 - Stylized representation of the non-cleared bilateral market
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Figure 3.3 provides a stylized representation of the non-cleared bilateral
market. Dealers and hedge funds exceptionally appear as both borrowers and
lenders, to reflect the importance of their gross exposures on both ends of the
trades in question. However, each group may still be described as primarily as a
net borrower or a net lender, the reason why their representation in the
visualization above is partially faded.

Banks, broker-dealers, pension funds, insurance companies, sovereign
funds and other entities also take part in the non-cleared bilateral market. More
data would be necessary to ascertain their roles, so, following Hempel et al.
(2023, p. 5), a broad group of “other” entities was tentatively included in Figure
3.3, mostly on the borrowers’ side.

The post-trade layer provides a simplified representation of the
processes identified by the Treasury Market Practice Group (2022, p. 5-6). The
borrower instructs the clearing bank to deliver securities versus cash payment,
while the lender instructs the custody bank to receive securities versus cash
payment.

The wholesale transaction is processed via Fedwire and, afterwards,
the clearing and custody banks proceed with the allocation of cash and
securities to their clients’ accounts. Bilateral repos are also used for trades with
securities that are not settled via Fedwire (e.g., corporate debt and mortgage-
backed securities from issuers other than the government-sponsored entities),
but these were omitted from Figure 3.3 because they represented a very small
part of the market (HEMPEL ET AL., 2023).

3.4.2 Tri-party

The tri-party market features mostly end-clients on the lender side,
which provides a first significant departure from the non-cleared bilateral
market. Figure 3.4 offers a stylized representation of trade layer based on the
previously analyzed U.S. Financial Accounts data (see Table 3.6).

However, this data set was not specific to the tri-party market and
reflected operations in every U.S. market for repurchase agreements, so that its
use here required the underlying hypothesis that some agents (e.g., the Federal

Reserve and money market funds) operate either solely or mostly via the tri-
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party market. This option further allowed for a representation of the trade layer
based on net exposures, as opposed to the gross exposures of the previous
case, which will be maintained for the next illustrations as well.

The list of net borrowers includes the Federal Reserve, largely due to
the overnight reverse repo facility, which provided short-term collateralized
loans to money market funds, among other eligible counterparties, and
recorded a significant uptake in the reference period (Q1 2020). This movement
will be assessed in the next chapter, so now it is only necessary to recall that
both repos and reverse repos with the Fed take place via the tri-party market
and highlight that, on a net basis, the central bank used reverse repurchase

agreements to withdraw liquidity from the economy?.

Figure 3.4 - Stylized representation of the tri-party market
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(...) on default Holding companies

Source: Author’s elaboration.

81 Analyses about different periods could eventually display the central bank (and every other
group of entities) on the opposite end of the scale.
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The list of net lenders includes local governments and corporates,
which, up to the 1980s, participated solely in the non-cleared bilateral market
(GARBADE, 2006). Since then, the tri-party market has successfully absorbed
these counterparties, while also welcoming more trades with non-bank financial
intermediaries, such as money market funds and pension funds.

What this data set doesn’t capture is inter-affiliate activity, because
these trades are netted out of the banks and dealers’ group. However, this is a
relevant part of the market, as estimates based on restricted data inform that
bank loans to affiliated dealers amounted to up to 40% of tri-party volumes,
once operations with the Federal Reserve are excluded (HEMPEL; KAHN;
SHEPHARD, 2025).

The post-trade layer of Figure 3.4 solely involves the Bank of New York
Mellon, who transfers collateral from the borrowers’ to the lenders’ accounts
and cash from lenders’ to the borrowers’ accounts (TMPG, 2022, p. 11)%.
Based on this process, lenders only obtain control over the pledged collateral in

cases of default.

3.4.3 GCF

The GCF market is a wholesale market, in the sense that it is
composed solely of banks, financial intermediaries and government-sponsored
enterprises (i.e., entities with direct access to lending from the Federal
Reserve). Trades are blind-brokered, with the intervention of inter-dealer
brokers, who were omitted from Figure 3.5. because they only take temporary
positions between trade execution and novation (TMPG, 2022, p. 17 and 20).

The distinction between net lenders and net borrowers was based on
the results of Kahn and Olson (2021), who used confidential trade-level data to
produce the findings reproduced in Table 3.7. Essentially, in 2020, non-primary
dealers and foreign banks acted as net borrowers (albeit with significant gross

lending positions); domestic banks and GSEs acted as net lenders; and primary

82 The tri-party agent performs other activities during the life cycle of tri-party operations, beyond
trade settlement. Notably, the tri-party agent performs mark-to-market valuations and
manages collateral allocation and substitution (TMPG, 2022, p. 13).
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dealers achieved a practically net neutral position (that is, with equally
significant gross lending and borrowing positions) 83,

Copeland, Davis and Martin (2015) used another set of confidential
data to produce some stylized facts about the GCF segment that add another
layer to present discussion. The authors found that bank-affiliated dealers
normally lent cash, whereas unaffiliated dealers typically borrowed cash via the
GCF market, a pattern they identified as consistent across the time length of
their sample (COPELAND; DAVIS; MARTIN, 2015).

Figure 3.5 - Stylized representation of the GCF market
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Net lenders Net borrowers
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Source: Author’s elaboration.

83 Formally, a group was characterized as having achieved a net neutral position during the
selected period when: (i) its net average percentage of total daily volumes was between 5%
and -5%; and (ii) either one of its lending or borrowing average percentages of total daily
volumes surpassed 5%. The cut-off points are admittedly arbitrary, for illustrative purposes,
and any eventual revision to these values should not affect the arguments presented in this
thesis.
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Table 3.7 - GCF positions by participant type
(average percentage of total daily volumes for 2020)

Participant type Lending Borrowing Net
Primary dealers 32.70 33.81 -1.11
Non-primary dealers 11.92 38.83 -26.91
Foreign banks 15.82 24.49 -8.67
Governmentspons,entiies | 3957 37 36.40

Source: Barth and Olson (2021).

These findings are especially important to the present thesis, because
they demonstrate how financial fragility was embedded at the heart of the U.S.
money markets. In the previous chapter, banks and securities dealers were
defined as speculative units, due to their reliance on the roll-over of debts to
survive.

Based on these definitions, the GCF market can be described as a
venue where speculative units, such as bans and bank-affiliated dealers,
refinance the positions of other speculative units, such as unaffiliated dealers.
Hence, changes to market conditions may severely affect the provision of
finance in this market, due to the corrosion of the safety margins of both
borrowers and lenders.

Returning to Figure 3.5, the post-trade layer of the GCF market
emulates that of the tri-party market. The main difference is that, due to central
clearing, all transactions feature the FICC as one of their counterparties. Hence,
all cash and collateral move through CCP’s account at the tri-party bank
(TMPG, 2022, p. 17 and 20).

3.44 DVP

DVP is another wholesale market, even though it also accepts the
participation of sophisticated investment vehicles via its sponsoring system.
Inter-dealer trades may be blind brokered, yet inter-dealer brokers were once

again omitted from the trade layer of Figure 3.6 because these intermediaries
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only record exposures to other counterparties in a brief fashion, to facilitate
trade execution.

The classification between net lenders and net borrowers once again
follows the analysis of Barth and Olson (2021), whose results are reproduced in
Table 3.8. Money market funds and the catch-all group of “others” (participants
that the authors could not classify, including investment vehicles other than
those explicitly identified) were included as net lenders; non-primary dealers,
foreign banks and hedge funds were reflected as net borrowers (even if those
dealers and banks did record significant gross lending); whereas primary
dealers and domestic banks were positioned between lenders and borrowers,

because their gross exposures were comparably large on both ends.

Figure 3.6 - Stylized view of the DVP market
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Table 3.8 - DVP positions by participant type
(average percentage of total daily volumes for 2020)

Participant type Lending Borrowing Net
Primary dealers 38.22 34.39 3.83
Non-primary dealers 14.61 19.75 -5.14
Domestic banks 14.98 13.07 1.91
Foreign banks 12.37 22.90 -10.53
Money market funds 11.34 0.00 11.34
Hedge funds 0.55 8.10 -7.55
Others 7.93 1.79 6.14

Source: Barth and Olson (2021).

Banks, whether domestic or foreign, accounted for less than 30% of the
gross lending that took place in 2020 through the DVP market, which amounts
to less than what they collectively borrowed when operating in this same
environment. These observations reinforce the argument that only a small
portion of (reverse) repurchase agreements may be described as vehicles for
bank lending and, therefore, for the creation of new purchasing power.

The post-trade layer of the DVP market is arguably the most complex,
in the sense that it involves the largest number of entities thus far: at least a
clearing bank, a custody bank, a central counterparty, and a wholesale payment
system. In broad terms, post-trade activities start after both sides of the trade
are matched and interposed by the FICC (TMPG, 2022, p. 43).

The borrower instructs the custody bank to deliver securities against
payment to its account, while the lender instructs the clearing bank to receive
securities versus payment from its account. The first leg of this transaction is
settled bilaterally, through Fedwire processing, much like they would be in the
non-cleared market (TMPG, 2022, p. 44).

The main difference is that, in the DVP market, sponsoring members

clear and settle the remaining obligations directly with the FICC. The result is an
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increase in netting opportunities, given that all outstanding exposures face the

same counterparty.
3.4.5 Combined layers

With the four main U.S. markets for repurchase agreements
represented in simple illustrations, it is now possible to combine them and draw

some general findings. Figure 3.7 offers this combination, as a stacked

representation of the previous trade layers, with dealers at the center.

Figure 3.7 - Combined layers of the U.S. markets for repurchase agreements
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Source: Author’s elaboration.

Rates

A layer is positioned to the left when dealers were documented as net
borrowers (the case of the tri-party and GCF markets) and is positioned to the
right when these intermediaries when they were recorded as net lenders (the
case of the bilateral market). The DVP segment was placed in the middle,
because the combined net position of bank-affiliated and unaffiliated dealers
was minimum.

The option to center this demonstration on dealers was due to the
observation that these are the entities with most exposure to the four markets.

Indeed, dealers must perform the different operations that are required in each
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trade environment, while the cohesion between these markets is achieved via
their consolidation into the dealers’ balance sheets.

Since dealers are profit-seeking firms, their cross-market activity must
be adequately remunerated. Therefore, it becomes possible to establish an
interest rate hierarchy across markets, whose maintenance is necessary to
ensure the stability of this entire construction.

The tri-party and the GCF segments must record comparatively lower
rates than the others, because these are where dealers fund their operations.
The tri-party market offers the lowest rates, as it is the place where end-clients
and, most importantly, money market funds park their liquidity.

The Federal Reserve also operates in the tri-party market and, among
other activities, administers the floor for money market rates, with the use of the
Overnight Reverse Repurchase Agreement Facility. Moreover, this market is
where bank-affiliated dealers obtain finance from parent companies and, thus,
benefit from low-cost funding.

GCF must have comparatively higher rates, because bank-affiliated
dealers require a spread to lend to unaffiliated dealers. Similar logic applies to
banks and government-sponsored entities, who may obtain comparatively
cheaper funds in the interbank market and lend them to unaffiliated dealers.

Next comes the DVP market, with rates marginally above those
practiced in the GCF, but which may dip below the latter without severe
consequences. This differential is mostly due to the increased participation of
sponsored entities, which raise the amount money in circulation, but also add
different risk profiles to the operation.

Lastly, the bilateral market records the highest rates. Dealers must
ostensibly charge end clients in need of leverage, otherwise the whole edifice

would become unsustainable.

3.5 SUMMARY

The present chapter offered an institutional and statistical description of
the U.S. markets for repurchase agreements, which started as far back as the
early 20" century and later focused on the composition of these markets in

2020. This description evidenced that each market operates differently, with
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varied sets of counterparties, collaterals, terms, rates and even post-trade
processes.

This account further demonstrated that intermediaries perform an active
role in balancing their exposures across each market, which goes beyond
simply connecting clients with excess cash to those in need of it. Duffie (2017)

provides an illustrative counterpoint to clarify the current argument:

“On a typical repo intermediation trade, a bank-affiliated dealer lends
cash to a counterparty who secures the loan with bonds, say
treasuries. [...] The treasuries received by the dealer are then usually
financed by the dealer itself on another repo, typically at a lower
financing rate. [...] Absent capital requirements, this repo
intermediation trade is almost self-financing because the dealer
passes the cash from one counterparty to the other, and the
treasuries in the opposite direction” (p. 14, emphasis added).

The qualitative and quantitative evidence presented thus far, when
taken together, is incompatible with the notion that dealers merely facilitate the
exchange of money and securities between end-clients. These entities actively
make markets for repurchase agreements and, in so doing, absorb costs and
risks into their balance sheets with the expectation of profits.

The critical issue is that there is not one market for repurchase
agreements, but four. Each one of them features varied access rules, has
different trade profiles and involves different infrastructures, and these elements
combine into a multi-layered structure whose cohesion is determined on the
balance sheets of dealers, based on a given hierarchy of trade environments
and interest rates.

At the heart of the U.S. markets for repurchase agreements lies the
GCF segment, where banks and bank-affiliated dealers lend to unaffiliated
securities dealers. Financial fragility is embedded in this design, because it
revolves around the refinancing of short-term obligations to and from
speculative units, many of whom thus depend on said markets to survive.

The tri-party market is comparatively less financially fragile, because it
features a larger population of robust units, such as unleveraged cash pools, in

the role of cash lenders. In addition, the tri-party market has been the



113

environment chosen by the Federal Reserve to perform open market operations
and other stabilizing measures, which will be discussed in the next chapter.

In short, if the finance dimension of an economy may indeed be
characterized as revolving a fund of liquidity, as Keynes (1937c) proposed, then
the U.S. markets for repurchase agreements constitute the whirlpool on which
money circulates between non-banks, banks and the central bank. The intricate
nature of these markets justified the deeper dive into their structure to elucidate

how they operate.
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4 CRISIS AND RESPONSE

At last, this chapter presents the case study about how the U.S.
markets for repurchase agreements behaved during the critical early stage of
the Covid-19 pandemic, in March 2020, and describes the stabilizing measures
adopted by the Federal Reserve. It starts with an account of the crisis and the
ensuing response, based on contemporary references and descriptive statistics.

These observations are contrasted with the theoretical contributions of
previous chapters, to provide for a critical assessment of the events in question.

As usual, a summary of results is presented at the end.

4.1 CRISIS

The U.S. markets for repurchase agreement faced at least four critical
moments in the 21st century thus far, in August 2007, September 200824,
September 20198 and March 2020. The object of the present study is the last
of these episodes, when the effects of the then novel coronavirus (Covid-19)
pandemic over the U.S. markets for repurchase agreements became most
severe.

The first cases of Covid-19 were recorded in December 2019 and, as
the virus quickly spread inside and outside national borders, the World Health
Organization declared a pandemic on 11 March 2020. The disease impacted
most, if not all human activity in profound ways during the weeks, months and
years that followed.

In material terms, the COVID-19 pandemic caused a contraction of

economic activity at an unparalleled pace: the unemployment rate in the U.S.

84 In August 2007 and September 2008, falling collateral values and rising haircuts constrained
the funding of financial institutions, ultimately contributing to insolvency of the U.S. banking
system during the Global Financial Crisis. The Federal Reserve responded with lending
facilities and outright purchases of securities (GORTON; METRICK, 2012; GORTON,
LAARITS, METRICK, 2018; GORTON; METRICK; ROSS, 2020; confront with
KRISHNAMURTHY; NAGEL, 2013; KRISHNAMURTHY; NAGEL; ORLOV, 2014).

85 |n September 2019, when the reference rate for repurchase agreements, normally close to
the market rate on bank reserves, increased to almost two and a half times the latter. The
proximity of an auction for Treasuries to the due date for quarterly corporate taxes is often
identified as the immediate cause of this disturbance, to which the Federal Reserve once
again responded with temporary and outright purchases of securities (ANBIL; ANDERSON;
SENYUZ, 2020; MULLIN, 2020; TROPEANO, 2024).
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jumped from 3.5% in February to 14,7% just a couple of months afterwards,
setting a record high for a time series that started back in 1948. Consumer
spending slowed, then manufacturing production fell and business closures
became widespread (FSOC, 2021).

Burlamaqui and Torres (2020) describe the economic turmoil according
to three interconnected processes. First, an increase in uncertainty spurred a
stock market sell-off, which triggered a market liquidity crunch that, in turn,
signaled the transformation of previously existing financial fragility into financial
instability.

Second, shutdowns led to a contraction in expected cash flows in
comparison to existing debt commitments. This amounted to an increase in
financial fragility, as hedge units became speculative and the latter turned into
Ponzi.

Third, the combination of financial fragility with deep economic
recession set the stage for a potential “insolvency flood”. This was due to the
need for substantial revisions to asset-liability structures of firms of all sizes, to
honor debt services and avoid bankruptcy problems.

The ensuing discussion adopts a similar rationale, even if it solely
focuses on the initial part of the turmoil, in March 2020, when interventions from
the Federal Reserve were most necessary. As discussed in the theoretical
chapters of this thesis, deep recessions happen when business’ profits fall, due
to a decline in economic activity, and units attempt to change their balance
sheet structures, due to an increase in financial risks and costs.

The crucial task of any central bank in this situation is to prevent the
formation of a recursive debt-deflation process. As was pointed out in previous
chapters, these events may be triggered by exogenous shocks that lower the
market value of debt instruments that are used as collateral for short-term
loans, thus reducing the margins of safety of both borrowers and lenders.
Whenever this worsens credit restrictions, new cash flow problems arise, and
the debt deflation continues.

The acute portion of the financial stress caused by the Covid-19
pandemic can be divided into two phases (FSB, 2020a). The first, from mid-
February to early March 2020, followed a “flight to safety” process. With more

and more coronavirus cases being recorded in different countries, investors
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attempted to rebalance their portfolios towards safer assets, so equity indexes
dropped, and sovereign debt yields fell (i.e. the present values of said
instruments rose), particularly for core economies such as the U.S., the U.K.
and Germany.

The second phase, roughly from the second week of March to the end
of that month, was labelled as a “dash for cash” (FSB, 2020a). The main
difference between the two phases was that, on the second case, economic
units engaged in widespread sales of both riskier and safer assets — including
U.S. Treasuries.

Other contributions followed the same periodization, albeit focusing on
distinct aspects of the unfolding turmoil. For instance, Aramonte, Schrimpf and
Shin (2022) began their account with the “spike in margins [...] that
accompanied the system-wide deleveraging” (p. 30).

BCBS, CPMI and I0SCO (2021, p. 5), conversely, affirmed that
“‘margins were not the sole or predominant cause of the overall dash-for-cash”.
In effect, the international standard setting bodies investigated causes beyond
margining practices, such as liquidity risk management of open-ended funds
and factors that limit dealer capacity to intermediate trades (FSB, 2020a, p. 7).

Next sections will approach the latter issues, related to the liquidity risk
management of open-ended funds and limited dealer capacity, which were
indeed considered essential to understand the episode in question. Government
bonds will be addressed in detail, while agency mortgage-backed securities®®,
corporate bonds®” and other assets will be omitted, due to their comparatively
limited relevance for the U.S. markets for repurchase agreements (see previous

chapter).

86 Agency MBS experienced a sell-off analogous to that of Treasuries, albeit at a smaller scale.
Investors rushed to raise cash in the spot market in March 2020, while intermediaries
increased their inventories and attempted to hedge risks in the futures market. However,
substantial differences arose between spot and future prices, which Chen et al (2021)
attribute to dealers facing constraints to provide market liquidity.

87 Private debt markets experienced a sell-off like those of Treasuries and MBS. Spot prices
crashed from sales pressures and another dislocation appeared: corporate bonds started
trading at large discounts in comparison to their credit default swaps, a difference that was
wider for the higher-quality, investment grade bonds. Once again, the conclusion from the
contemporaneous literature was that “[a]rbitrageurs such as dealers were not able to close
price dislocations and smooth out this selling pressure because of its size and persistence
[...I” (HADDAD; MOREIRA; MUIR, 2020, p. 54).
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4.1.1 Impact on Treasuries

The U.S. federal government debt comprises some of the most liquid
assets available in the dollar financial system. It provides the foundation upon
which many collateralized operations — including repurchase agreements — are
structured, so developments in its spot markets can have wide ranging

implications for financial stability.

Graph 4.1 - Market value of marketable Treasury debt (USS$ trillion; 1945-2024)
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Source: FEDERAL RESERVE BANK OF ST. LOUIS (2025).

To provide some perspective about the events in question, the total
market value of U.S. Treasury bills, notes and bonds had reached US$ 17.6
trillion in January 2020. Six months later, the same indicator had grown to US$
21.8 trillion, as illustrated in Graph 4.1, to fund the U.S. government response to
the Covid-19 pandemic.

From February to early March 2020, the yields of U.S. Treasuries fell
(i.e., present values rose), following to the more traditional “flight to safety”
pattern. Nevertheless, in mid-March, Treasury yields rose (i.e., present values

fell), characterizing the novel pattern labeled as “dash for cash”.
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The evolution of the yield for U.S. Treasuries of 10-year constant
maturity, between January and April 2020, is displayed on Graph 4.2. Based on
this short time series, it is possible to define that the “dash for cash” effectively
occurred between the 9" and 18" of March 2020, when the yields in question
rose from 0.54% to 1.18%.

Graph 4.2 - Yield for 10-Year constant maturity Treasuries
(%, volume weighted average; 2020)
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Moreover, in March 2020, bid-ask spreads for U.S. Treasuries reached
more than ten times their previous values, as can be seen in Graph 4.3. This
indicator measures “the terms on which dealers were willing to make markets”
and, therefore, illustrates how market conditions deteriorated sharply during the
period at hand (LOGAN, 2020).
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Graph 4.3 - Bid-ask spread for U.S. Treasuries (index, 100 = Jan. 2, 2020)
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Source: Bloomberg via Logan (2020).

The fact that debt instruments issued by the U.S. federal government
traded at lower prices and worse market conditions led some authors to
question whether Treasuries had lost their safe haven status (inter alia,
DUFFIE, 2020; HE; NAGEL; SONG, 2021; G30, 2021). However, this concern
was misplaced, because the “dash for cash” was not due to the alleged
changes in the inherent characteristics of the instruments at hand.

Vissing-Jorgensen (2021) analyzed the concomitant price movements
of credit default and inflation swaps in mid-March 2020, based on which she
argued that the spike of Treasury yields could not have been driven by
increased inflation expectations or higher credit risk. Instead, the “dash for
cash” resulted from unusually large sales of Treasuries from foreign accounts,
hedge funds and mutual funds®.

Table 4.1 follows the process adopted by Vissing-dorgensen (2021, p.
49) to evidence the ownership changes of U.S. Treasuries through the first
quarter of 2020. The information is based on table FU.210 of the U.S. Financial

88 A similar argument, albeit with an increased focus on the role of foreign investors, was
featured on Federal Reserve (2021b, p. 22-25).
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Accounts, which contains non-seasonally adjusted transactions with Treasury

securities.

Table 4.1 - Net purchases of U.S. Treasuries (US$ billion; 2020)%°

Net sellers 2020Q1 Net buyers 2020Q1
Rest of the world -255.6 Monetary authority 1019.5
of which foreign official institutions -181.8 Money market funds 235.5
of which private foreigners -73.8 Non-financial corporate business 22.6
Households -223.6 Exchange-traded funds 20.0
Mutual funds -213.1 U.S.-chartered depository inst. 2.5
State and local gov. -63.5 Government-sponsored enterprises 2.2
State and local gov. retirement funds -30.7 Property-casualty insurance comp. 1.0
Foreign banking offices in the U.S. -14.7 Brokers and dealers 0.9
Holding companies =71 Private pension funds 0.3
Nonfinancial noncorporate business -5.7
Banks in U.S.-affiliated areas -3.3
Life insurance companies -2.0 Total sold -824.2
Credit unions -2.0 Total bought 1304.5
Federal government retirement funds -1.1 Difference (net issues) 480.3
ABS issuers -1.0
Closed-end funds -0.8

Source: Author’s elaboration based on Vissing-Jorgensen (2021); and with data from
Federal Reserve (2024).

According to this dataset, entities outside the U.S. recorded net
Treasury sales of US$ 256 billion through the first quarter of 2020. Other
estimates even suggest that net sales from foreigners could have reached US$
480 billion in March alone (FED, 2021b, p.23).

Foreign official institutions recorded net Treasury sales of US$182
billion during the first quarter of 2020, which is more than two times the US$ 74
billion net sales recorded by private foreigners. The rationale is that foreign
central banks liquidated Treasury positions to stabilize conditions in respective
foreign exchange markets, since companies reportedly “scrambled for dollars to
help cushion the blow of revenues lost to the pandemic crisis” and investors
“sought out the U.S. currency for its tendency to climb in times of stress”
(SZALAY; SMITH, 2020).

89 Data displayed in Table 4.1 differs from that displayed in Vissing-Jorgensen (2021, p. 49) and
Federal Reserve (2021b, p. 22-25). Possible reasons include revisions on later releases of the
U.S. Financial Accounts.
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Countries like China, Brazil and Saudi Arabia were among the largest
sellers of U.S. Treasuries in March 2020 and did so in part to counter the
outflows of dollar reserves that were recorded at that time. Cayman Islands,
Ireland and Luxembourg were also among the largest sellers of Treasuries and,
considering that these countries are important domiciles for offshore hedge
funds, Vissing-Jorgensen (2021) argues that portfolio decisions from these
sophisticated investment vehicles indeed help explain the process in question.

U.S. domiciled mutual funds, particularly those specialized in fixed
income assets, recorded outflows in March 2020 that were larger than what
they had registered at any month in the preceding decade. Since these funds
are commonly required to honor redemption requests within a few hours or
days, large sales of assets ensued.

The liquidity needs of mutual funds help explain their net Treasury sales
of US$ 213 billion during the first quarter of 2020. Moreover, additional margins
of safety had to be drawn on this occasion, with mutual funds also liquidating a
significant part of their corporate debt portfolios during the turmoil in question
(MA; XIAO; ZHENG, 2020; FALATO; GOLDSTEIN; HORTACSU, 2020;
BOYARCHENKQO et al., 2021).

These observations are consistent with an often-disregarded corollary
of the liquidity preference theory that was mentioned in a previous chapter. That
is, in monetary economies, assets with higher liquidity are demanded precisely
because they may be disposed of in a timely manner, with comparatively lower
losses.

The same rationale may not be applied to hedge funds, however,
because these investment vehicles often feature liquidity management practices
that are different from those of mutual funds (e.g., notice periods of 30 days or
more to process redemption requests). Thus, it would be inadequate to consider
a priori that the same rationale of liquidity needs arising from redemption
requests explained why those investment vehicles could have sold significant
amounts of Treasuries amid the “dash for cash”.

U.S. domiciled hedge funds, particularly of the relative value type, were
often engaged in operations named Treasury cash-future basis trades, which
essentially involve three elements: (i) purchases of Treasuries in the spot

market, (ii) reverse repos to finance these acquisitions, and (iii) concomitant
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sales of Treasuries futures (BARTH; KAHN, 2020). This way, hedge funds
profited from small differences between future and spot prices of Treasuries and
multiplied these gains via the use of leverage.

This strategy became more prevalent after 2018 and made hedge funds
a relevant source of demand for Treasuries, especially for those deemed
cheapest to deliver to liquidate futures contracts®. However, during the crisis at
hand, changes to the relative prices of Treasuries in spot and futures markets,
margin calls and volatile repo rates (the latter of which will be discussed later in
this chapter) made the basis trade unprofitable and pressured hedge funds into
unwinding their positions.

Estimates suggest that, in March 2020, hedge funds likely participating
in Treasury cash-futures basis trades sold about US$ 148 billion in Treasuries,
which is consistent with the hypothesis that basis trade unwinds contributed to
the sell-off of U.S. Treasuries (BANEGAS; MONIN; PETRASEK, 2021;
VISSING-JOERGENSEN, 2021). Nevertheless, the extent of this contribution is
challenged by Barth and Kahn (2020), who observed that the cheapest-to-
deliver securities (i.e., the Treasuries most likely sold due to basis trade
unwinds) continued trading with lower yields in relation to other Treasuries of
comparable maturity®’- 92,

Whether basis trades did or did not amplify the Treasuries sell-off is of
tangential interest at present. What is important for the ensuing discussion is
that (a) several hedge funds pivoted their strategies mid-crisis, due changes in
relative prices; and (b) common hedge fund strategies involved reverse repos,

so their unwind affected the U.S. markets for repurchase agreements.

9 Treasury futures are traded on the Chicago Board of Trade (CBOT) and infrastructure
responsible for post-trade processes is CME Clearing. CBOT offers two-, five- and ten-year
futures contracts for U.S. Treasuries notes and bonds. Each contract establishes a basket of
securities that can be delivered for each case, depending on their residual maturity. At each
moment, there is one issue that is cheapest to deliver within a certain basket (BARTH; KAHN,
2020, p. 6).

91 Vissing-Jorgensen (2021, p. 28) opposes this argument from Barth and Kahn (2020) when
she states that “hedge funds sales likely contributed to the spike in Treasury yields form [sic]
March 9 to 18, despite the [cheapest to deliver] securities having low yield”. Her perspective is
that lower yields from cheapest to deliver Treasuries reflect their extra value for arbitrageurs
with short futures positions, rather than the impact of basis trade unwinds.

92 Fleming and Ruela (2020) highlighted the role of volatility in a way that adds another
dimension to the previous debate about hedge funds basis trade unwinds. The authors affirm
that “not only does volatility lead to illiquidity, but illiquidity leads to volatility, which can result
in liquidity spirals [...]". And continue: “the claim is that leveraged investors [...] started
unwinding these positions as futures prices rose, leading to a feedback loop of lower prices
and greater sales in the cash market.”
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Attention now must be given to the entities who purchased U.S.
Treasuries. As Table 4.1 informs, the monetary authority ultimately accounted
for 78% of these purchases in the first quarter of 2020 (their role will be detailed
in the next section).

Another important source of demand for Treasuries came from money
market funds. Government MMFs, which invest exclusively in public debt,
received inflows of more than US$ 800 billion in March 2020, as investors
sought to rebalance their portfolios and reduce risk exposures. Conversely,
prime MMFs, which invest in short maturity assets with credit risk, such as
commercial papers and certificates of deposits, experienced outflows of about
US$ 200 billion (EREN; SCHRIMPF; SUSHKO, 2020; ANADU et al., 2021).

When grouped together, money market funds registered net Treasury
purchases of about US$ 235 billion in the first quarter of 2020. The renewed
cash inflow to some of these funds also allowed them to collectively reach US$
1.6 trillion in outstanding repos in March 2020 (BAKLANOVA; KUZNITS;
TATUM, 2021).

Lastly, the performance of brokers and dealers is an essential
component of the “dash for cash”. Table 4.1 informs that these entities recorded
less than US$ 1 billion in net purchases during the first quarter of 2020, but this
indicator fails to properly reflect the role of said financial intermediaries, largely
due to significant intra-quarter movements.

It is important to note that the sector of brokers and dealers is
composed of entities other than primary dealers. Still, primary dealers are
responsible for much of the security intermediation activity in the U.S., so the
information about their response to the “dash for cash” remains important to
understand this episode.

Between March 4 to March 18, 2020, primary dealer positions in U.S.
Treasury securities rose by US$ 40 billion (or about 17% of the early month
US$ 232 billion total). Conversely, from March 18 to April 1, 2020, their
positions fell by US$ 47 billion (once again about 17% of the mid-month US$
272 billion total).

Why did primary dealers expand their intermediation activities so
modestly in March 20207 A longer time series for the primary dealers’ net

positions in U.S. Treasuries is displayed as Graph 4.4, to illustrate how these
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entities (i) rapidly increased their exposures to the U.S. federal debt in 2018; (ii)
maintained elevated, albeit volatile positions from 2019 to 2020; and (iii) rapidly

decreased their exposure to Treasuries in 2021.

Graph 4.4 - Primary dealers’ net position in U.S. Treasury securities
(US$ trillion; 2015-2024)
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Source: Federal Reserve Bank of New York (2025).

In this context, primary dealers were already holding large inventories of
Treasuries when the pandemic started. To promptly acquire more Treasuries,
these entities would need to promote a debt-funded expansion of their balance
sheets and, therefore, demand increasingly better terms for themselves,
according to the interpretation of the principle of increasing risk that was
presented in previous chapters.

Hence, while transaction volumes reached record highs in March 2020,
relevant measures of market functioning, such as bid-ask spreads, worsened
considerably (FLEMING; RUELA, 2020; LOGAN, 2020; MUZINICH, 2020). Still,
not every issue was impacted in the same way.

The market for U.S. Treasuries often features securities that were

issued at different moments but display similar residual maturities. When this
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happens, the standard practice for interdealer transactions is to negotiate the
securities that were issued most recently, which are referred to as “on-the-run”.
Older issues with comparable residual maturity are called “off-the-run” and
generally record lower trade volumes, as they accumulate in the balance sheets
of hold-to-maturity investors.

Bid-ask spreads widened multiple times more for off-the-run Treasuries
in comparison to their on-the-run counterparts during the “dash for cash”. The
Treasury market was even reported as being “wiggly” (SMITH; GREELEY,
2020), due to the price differences of securities with similar residual maturities.

The Federal Reserve put forward a description of these events that is
consistent with the account provided thus far, according to which institutional
investors sold Treasuries of comparatively lower liquidity and the capacity of

financial intermediaries to absorb these assets was limited:

“As investors sold less-liquid Treasury securities to obtain cash,
dealers absorbed large amounts of these Treasury securities onto
their balance sheets. It is possible that some dealers reached their
capacity to absorb these sales, leading to a deterioration in
Treasury market functioning” (FED, 2020a, p. 29; emphasis added).

Dealers did not expand their balance sheets pari passu with market
needs. The Federal Reserve identified three possible reasons for this: (i)
internal capital, liquidity, and risk-management practices; (ii) compliance with
regulations; and (iii) concerns over profit and loss statements (FED, 2020b, p.
37).

These three issues are connected (e.g., risk-management practices and
prudential regulations are concerned with the possibilities of gains and losses),
yet there are several examples in the specialized literature that single out
regulatory matters as the main cause of the problem at hand. Duffie (2020), for
instance, argued that the regulations introduced after the Global Financial Crisis
reduced the capacity of financial institutions to warehouse assets on their

balance sheets:

“New capital requirements and other new regulations now force bank
shareholders to bear far more of the costs of financing their market-
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making inventories. These rules have improved financial stability and
reduced implicit bailout subsidies to bank creditors” (DUFFIE, 2020,
p. 2; emphasis added).

The author’s view, as detailed in Duffie (2018), is that post-crisis
regulations designed to improve financial stability increased the costs of bank
shareholders in relation to those of bank creditors (broad category that also
includes depositors). This matter is compounded by the observation that
Treasury markets became larger than the largest U.S. bank holding companies
combined.

Indeed, the international financial system underwent structural changes
after the Global Financial Crisis, in part due to regulatory reforms instructed by
the G20 and the international standard setting bodies®3. Relevant examples
include the revisions to bank capital requirements and the introduction of
leverage ratios®, which are often criticized as measures that restrict the
capacity of financial institutions to perform their roles (LIANG, 2025).

Moreover, in the decade following the Global Financial Crisis, the
Federal Reserve engaged with large-scale asset purchases, also referred to as
quantitative easing (QE). This process essentially consisted in the acquisition of
U.S. Treasuries by the Federal Reserve, which substantially increased reserve
balances in the financial system and motivated the transition from a “limited-
reserves regime” to “ample-reserves regime” for monetary policy (FED, 2021a,
p. 39-40)%.

If bank-affiliated dealers were to intermediate a larger volume of the
Treasuries market, they would need more (regulatory) capital. Nevertheless,
more capital will be incorporated only if firms can attribute higher profits, which,

for market making activities, entails applying larger spreads to their customers.

9 Particularly, the Financial Stability Board (FSB), the Basel Committee for Banking Supervision
(BCBS), the International Organization of Securities Commissions (I0SCO) and the
International Association of Insurance Supervisors (IAIS).

% In the U.S., the Supplementary Leverage Ratio (SLR) measures a bank’s Tier 1 capital
(mostly, equity) to their total leverage (including off-balance sheet exposures). Financial
institutions subject to this requirement must maintain an SLR above 3%, while said ratio
increases to 5% for global systemically important financial institutions.

9 The Federal Reserve’s monetary policy in the ample-reserves regime relies on the
administration of three rates: the federal funds rate, the interest on reserve balances (IOR)
and the overnight reverse repurchase agreement (ON RRP) offering rate (FED, 2021a, p.39-
41).
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This way, Duffie (2020) attempts to establish a direct connection
between post-crisis regulations and the heightened volatility in Treasury
markets during the “dash for cash”. Other contributions follow suite, in the sense
that they emphasize the regulatory motives for the dealers’ inability to absorb
larger inventories of Treasury (e.g., HE; NAGEL; SONG, 2021; DU; HERBERT;
LI, 2022)% 97,

Nevertheless, the equilibrium-based literature had already established
that dealers’ balance sheets were procyclical before the introduction of post-
crisis reforms (ADRIAN; SHIN, 2010), which poses an empirical challenge to
the argument that regulatory measures are sufficient to explain the limited
response from intermediaries in face of the impending economic downturn.
Moreover, as posited earlier in this thesis, the conditions in which financial
market operate depend on the existence of adequate safety margins in financial
institutions’ balance sheets®®, even without the specification of prudential
regulations.

This helps illustrate the fundamental difference between these
references and the present thesis. In their case, exogenous frictions, particularly
those introduced by state interventions, are necessary to explain market
dysfunctions; here, financial fragility is essentially a market-based phenomenon.

Federal debt was raised to the center of the debate not because it
represents a challenge to market efficiency, but because it was the most

important safety margin in private-to-private debt relationships, after cash flows

% He, Nagel and Song (2021) argue that the inelastic response of financial intermediaries was
due to “intermediation frictions”, particularly those associated with the introduction of the
Supplementary Leverage Ratio. The authors posit that U.S. Treasuries are priced with an
“‘inconvenience yield” that reflects the costs incurred by financial intermediaries to hold these
assets in their balance sheets. During the “dash for cash”, Treasury yields rose significantly
above the maturity-matched rates for overnight index swaps, which He, Nagel and Song
(2021) deem consistent with the existence of a regulatorily imposed “inconvenience yield”.

97 Du, Hebert and Li (2022) postulate that dealers operate in either net long or net short
regimes. In the long regime, larger balance sheets lead to higher Treasury yields, while the
reverse is true in the short regime. The authors further contend that dealers operated in the
short regime pre-Global Financial Crisis, but they moved to the long regime post-GFC, mainly
due to the increased supply of Treasuries and the tightening of regulatory constraints around
leverage. Thus, Du, Herbert and Li (2022) tie the yield spike of March 2020 to previous
decisions by the public administration

98 Mehrling (2012a) and Mehrling et al. (2013) provide a similar argument. The authors observe
that profits are what motivates dealers to make markets and that the longer the position of a
dealer is, the higher is its risk exposure. Therefore, these intermediaries charge higher yields
when they increase their inventories of Treasuries. A similar argument is proposed here, albeit
without recourse to the partial equilibrium tools used in Mehrling (2012a) and Mehrling et al.
(2013). Chapters 1 and 2 present the bases for this contribution.
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subside. Moreover, Treasuries temporarily lost market value not because they
became inconvenient, but because market participants could not absorb the
extraordinary sales pressure that resulted from the exogenous shock of a global
pandemic.

This discussion will continue in the next sections. For now, the
description of the “dash for cash” only requires one more remark, to record the
importance of principal trading firms.

Principal trading firms (PTF) are non-bank financial intermediaries that
offer services comparable to those of securities dealers. However, these firms
were not subject to same regulations as traditional dealers and “trade on their
own account, typically using automated high-frequency strategies built on
sophisticated data analytics” (ARAMONTE; SCHRIMPF; SHIN, 2022, p. 6).

PTF accounted for more than half of the trading volume of on-the-run
Treasuries of most maturities on electronic dealer platforms but sharply
decreased their activity in mid-March 2020, due to trading algorithms having to
adapt to changing correlations and extreme volatility (MUZINICH, 2020; FSOC,
2021). Hence, their withdrawal further worsened the conditions of the Treasury

market.

4.1.2 Impact on repurchase agreements

The description of events in the Treasury market anticipated three
developments with substantial impact over the U.S. markets for repurchase
agreements:

e Money market funds investing in Treasuries received
extraordinary cash inflows, increasing their demand for repos.

e Hedge funds engaged in the Treasury cash-futures basis trade
unwound their positions, reducing their demand for reverse
repos.

e Dealers operated close to their capacity to absorb Treasuries
into their balance sheets.

These three sets of entities are some of the most active participants in

the U.S. markets for repurchase agreements. As evidenced in the previous
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chapter, each performed different roles: money market funds were important
cash lenders; hedge funds were relevant cash borrowers; and dealers were
active both as cash lenders and cash borrowers, depending on the trade

environment.

Table 4.2 - Summary of U.S. markets for repurchase agreements

Clearing
Multilateral Central
Tri-party
Key players:
GCF
BNYM * Fed K I
ey players:
e MMF ypay
o dealers
o dealers
:'E’ bank
CIE.) ) anks
E= DvP
[
2 Bilateral Key Players:
Key players: o dealers
Fedwire
e dealers e banks
e hedge funds e MMF
e hedge funds

Source: Author’s elaboration.

The critical issue, once more, is that there is not one, but four markets
for repurchase agreements. The result is a multi-layered structure, with varied
access rules and market infrastructures, whose main components are
summarized in Table 4.2.

In March 2020, there was a generalized increase in repo activity (at
least for the segments with publicly available data). Trade volumes for the tri-
party and DVP segments peaked on March 17, when the “dash for cash” was
approaching its climax, whereas the GCF segment recorded a mild decrease in
activity at that same time.

The tri-party market recorded a significant growth, of about US$ 200
billion in daily turnover between the first and third weeks of March 2020, that is

attributable to the increased activity by end-clients, such as MMF. Conversely,
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the GCF segment, which is the interdealer market, observed a decrease in daily

trade volumes of about US$ 8 billion, as displayed on Table 4.3.

Table 4.3 - Repo daily turnover (US$ billion; 2020)

Market Segment
Tri-Party GCF DVP
March 2 1,363.5 157.4 1,183.8
March 17 1,581.1 148.8 1,254.1
A 217.6 -8.6 70.3

Source: OFR (2025a).

Like in the context of Treasury securities, this sudden increase in
activity was accompanied by reports of worsened market conditions for
repurchase agreements. For example, it was stated that, on the week beginning
on March 16, “[flinancing for Treasuries suddenly became scarce” (G30, 2021,
p. 3)%.

This quote is useful because it provides a qualitative indication of
unattended demand for reverse repos (i.e., from the client’s perspective, a
temporary money-in, securities-out transaction). Moreover, the reference in
question provides some clues that help follow its rationale, since it immediately
mentions price dislocations in the GCF segment (G30, 2021, p. 3).

The GCF is a comparably small portion of the U.S. markets for
repurchase agreements, composed solely of interdealer trades, which, per the
information displayed on Table 4.3, recorded a reduction in volumes during the
“‘dash for cash”. This observation alone would be insufficient to validate the
claim of unattended demand for finance'®, but it can be useful with some

additional information.

9 A different reference also informs that many European banks, who often trade in U.S. repo
markets, reported “limiting business to top tier clients, with no capacity for new business”
(ICMA, 20203, p. 6).

100 A parallel may be traced with credit restrictions, since changes to loan volumes are
insufficient to determine an increase in such constraints. To illustrate, consider the extreme
hypothesis that banks ration a fixed proportion of their demand for credit. In this case, a lower
demand for credit would lead to less loans, whilst unfulfilled demands for credit would also
decrease. Different conclusions can be obtained if one incorporates changes to the proportion
of rationed demands for credit, given, for instance, changes in the perception of credit risk.
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Grosso modo, when there is an increased demand for an asset, yet
trade volumes are falling, it is reasonable to expect that prices will increase as
well. Therefore, one way to test the statement in question is to determine
whether the lower activity in the GCF segment was accompanied by increased
market rates.

Three reference rates are plotted on Graph 4.5. First, the Secured
Overnight Financing Rate (SOFR) is a weighted average of rates for overnight
repos with Treasuries across in the Tri-Party, GCF and DVP market segments.
Second, the GCF Treasury index tracks average rates for overnight repos
cleared via the GCF Repo Service and collateralized with Treasuries. Third, the
Effective Federal Funds Rate (EFFR) is a volume-weighted median of overnight

loans with Federal Funds.

Graph 4.5 - Rates (%, left axis) and spread (basis poins, right axis; 2020)
2.0 140

1.8 120

100

80
2020-03-16; 61

1.6
1.4
1.2 60

1.0 40

AR i
m“\\\ﬁ\\*&k\\l\\\\

0.8 20

=

b

0.6

0.4

0.2

0.0
Feb Mar Apr

222223 Spread GCF-EFFR SOFR emmmm= GCF emmmFEFFR
Source: Bloomberg (2022)101.
The sample encompasses the months of February, March and April

2020, with two cuts in basic interest rates, discernible as two steep declines in
the EFFR on Wednesday, March 4, and Monday, March 16. These and other

101 Information from Bloomberg was accessible only when the author was a visiting researcher
at the Leeds University Business School (winter of 2022-2023), with support from CAPES
Print scholarship.
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measures adopted by the monetary authority will be discussed later, so what is
important to highlight at this point is that both rate cuts were followed by
immediate increases in the spreads between selected repo rates and the EFFR.

The spread between the GCF Treasury index and the EFFR peaked at
61 basis points (b.p.)'®? on March 16 and about 39 b.p. on next day'%.
Therefore, at these critical moments, financing against Treasuries became
extraordinarily expensive, with interdealer rates reaching more than two or three
times the rates for uncollateralized loans between financial institutions.

The spreads in question quickly fell on the following days. Moreso, the
difference between the GCF Treasury index and the EFFR even turned
negative from March 18 to April 2", which configures another abnormality%4.

What caused these sharp movements? As Schrimpf and Sushko (2018)
once explained, repo rates normally vary according to the demand for money
and, in critical situations, fall whenever there is a “flight-to-safety” pattern that

increases demand for collateral:

“In normal times, repo rates tend to respond to the “cash” leg, ie the
demand for, and supply of, funds against the collateral. However, this
need not always be the case. For example, in flight-to-safety episodes
when US Treasury collateral is in high demand, the collateral leg
influences the cash leg, causing repo rates to fall” (SCHRIMPF;
SUSHKO, 2018, p. 11).

Therefore, the rate hike in question reflects an acute increase in the
demand for money during the “dash for cash”. This was most perceptible on
Monday, March 16, the first business day after an extraordinary Sunday
meeting of the FOMC, when the spread between GCF Treasury index and the
EFFR became more than two times the latter.

The subsequent decline in repo rates followed the more traditional
pattern of “flight-to-safety” episodes. This is observable from March 18 to April
2" when both the GCF Treasury index and the SOFR remained below the
EFFR.

102 1/100 of 1%.

103 The spread between SOFR and EFFR reached a maximum of 29 b.p. on March 17.

104 The spread between SOFR and EFFR also became negative on March 18 and continued as
such for most of April 2020. Nevertheless, this spread is often negative, even in normal
circumstances.
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Hence, the data analyzed is compatible with the statement that
financing for Treasuries suddenly became scarce in the interdealer segment.
What is most striking, however, is that this process took place when the tri-party
market, which usually represents the cheapest alternative for money-in,
securities-out transactions for dealers in need of finance, recorded an increase
in trade volumes that was larger than the total volume of the GCF segment (see
Table 4.3).

One could argue that there is an apparent contradiction between: (a)
financing against Treasuries becoming scarce in the GCF segment; and (b)
dealers receiving an extraordinary inflow of money via tri-party repos. However,
this dichotomy is merely a consequence of the fact that dealers adopt different
funding strategies, based on respective business conduct and market structure.

The GCF segment is a wholesale market that essentially redistributes
money and securities among dealers. Traditionally, dealers unaffiliated with
bank holding companies account for most of the borrowing, while dealers
associated with bank holding companies do most of the lending (COPELAND;
DAVIS; MARTIN, 2015).

Firms that were more active in the tri-party segment benefited from
trades with affiliates'® or end-clients in ways that allowed them to obtain
extraordinary inflows of money at extraordinarily low rates. Other firms had to
resort to interdealer loans, at a time when balance sheets were particularly
strained, to obtain the money necessary to face respective survival constraints.

Still, why did market conditions suddenly improve on March 18? The
answer lies in the response by the Federal Reserve, which will be presented in
the next section — after two brief comments that are necessary to conclude the
present description of market developments.

First, concerning haircuts. The Tri-Party Repo Infrastructure Taskforce
publishes monthly data about the median, 10t and 90" percentile of haircuts
practiced in the tri-party market, which are reproduced on Table 4.4, regarding
U.S. Treasuries.

These haircuts barely moved during the first semester of 2020, at least
based on the report dates. The most substantial change is observable on the

105 Bank loans to affiliated dealers compose up to 40% of tri-party volumes, once operations
with the Federal Reserve are excluded (HEMPEL; KAHN; SHEPHARD, 2025).
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entry for April, which recorded a steep a decline at the 10" percentile of the
haircuts for U.S. Treasuries.

This finding is consistent with the interpretation that repo markets
continued to attribute minimum risk to U.S. Treasuries during the first semester
of 2020. Thus, as far as repurchase agreements are concerned, U.S. federal
debt continued to be treated as the safest securities available, even during early

stages of the Covid-19 pandemic.

Table 4.4 - Haircuts for selected securities (%; 2020)

U.S. Treasuries

10t , 90t
percentile SiCGIEDL percentile

Jan. 10 1.9 2 21
Feb. 11 1.9 2 Dnlt
Mar. 10 1.9 2 2
Apr. 9 1 2 2
May 11 1.6 2 2
Jun. 9 1 2 2

Source: Tri-Party Repo Infrastructure Taskforce (2022).

Second, about settlement fails. On repurchase agreements, cash
borrowers can fail to deliver the required securities at the start date; and cash
lenders can fail to deliver them at the end date. The reason for these settlement
fails are varied and include credit problems, operational issues, infrastructure
frictions or market illiquidity (ICMA, 2019).

Contracts normally describe what happens when a settlement failure
takes place. On general terms, the non-failing counterparty can place the other
in default, terminate the contract or negotiate alternative solutions while the
agreement remains active (ICMA, 2019). Contractual provisions may also
establish charges for counterparties that fail to deliver, commonly based on
reference interest rates (SINGH; AITKEN, 2009).

The design of tri-party segment mitigates the risk of settlement fails by
the cash borrower because the collateral does not leave the custody of the tri-
party agent (BAKLANOVA; COPELAND; MCCAUGHRIN, 2016, p. 22).
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Conversely, for bilateral segments, risks associated with delivery of collateral on
the closing date can be further increased through rehypothecation (SINGH;
AITKEN, 2009).

The Federal Reserve Bank of New York publishes weekly data about
the settlement failures incurred by primary dealers, which is displayed on Graph
4.6. This information refers to the cumulative total of failures that started in the

reporting week plus any prior fails that remained unresolved.

Graph 4.6 - Fails to Receive - Primary Dealers (US$ billion; 2015-2024)
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The data informs that settlement failures are common, often amounting
to more than US$ 200 billion worth of Treasuries alone. A sharp spike was
reported on Wednesday, March 18, 2020, when most companies were adapting
to work from home set-ups, due to the health crisis, and thus could be at least
partially ascribed to operational issues that materialized in this occasion.

Nevertheless, this observation points to another aspect of the turmoil in

question. Whenever fails to deliver take place, repurchase agreements lose, at
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least on a limited and temporary basis, the protection against credit risk that
characterizes them.

On March 18, 2020, rates fell as settlement failures surged, which
demonstrates that a lessened protection against credit risk did not stop market
conditions from improving. The interventions by the Federal Reserve were
instrumental for achieving this result, due to the effective management of the

market participants’ survival constraints.

4.2 RESPONSE

The Federal Reserve obtained support from legislators of both
Republican and Democratic parties to provide large-scale, emergency relief to
the U.S. economy in response to the Covid-19 pandemic (TIMIRAQOS, 2021, p.
212)'%, Jerome Powell, then Chair of the Federal Reserve, articulated very

clearly the situation faced by the monetary authority in a meeting with its staff:

“We have all these tools [...] and if we don’t use them to their fullest
extent, | don’t know how I'll be able to look back and explain to the
public why we didn’t do that in this situation. It's different from all the
other situations we’ve been in” (TIMIRAOS, 2021, p. 171).

The purpose of the current section is to describe the measures adopted
by the Federal Reserve on this occasion. A critical assessment of these
responses will be provided in the next section, once all the necessary
information has been presented.

The emergency response by the Federal Reserve may be divided into
three categories: monetary policy; extraordinary lending; and regulatory relief.
Grosso modo, the monetary policy category is defined here to encompass
measures that directly influence macroeconomic variables of an economy, such
as changes to policy rates, open market operations and even foreign exchange

swap arrangements.

106 Among other reasons, the Chair of the Federal Reserve had been nominated by the then
current administration; opposition lawmakers had reservations about the political bias of the
Treasury department; and representatives from both sides of the aisle raised concerns about
how thinly staffed the Treasury was at that time (TIMIRAOS, 2021, p. 241).
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The Federal Open Market Committee is the body within the Federal
Reserve System that sets monetary policy, with eight regular meetings every
year. After the onset of the Covid-19 pandemic, however, the FOMC held two
extraordinary meetings (Tuesday, March 3 and Sunday, March 15), to lower the
target range of the federal funds rate by 1.5 percentage point, to the interval
between 0 and 0.25% (FOMC, 2020a; 2020b).

The monetary authority provided forward guidance, stating that its
expectation was to maintain the target range at this level “until it is confident
that the economy has weathered recent events and is on track to achieve its
maximum employment and price stability goals” (FOMC, 2020b). Moreover, the
FOMC (2020b) lowered the interest rates for overnight reverse repurchase
agreements, reserve balances’®” and the discount window to 0%, 0.10% and
0.25%, respectively, in attempt to establish a narrow corridor of 1/4% for the
effective fed funds rate.

The Open Market Trading Desk of the Federal Reserve Bank of New
York steers markets towards the targets set by the FOMC, commonly through
repurchase agreements or outright trades with financial institutions. Starting on
March 9, 2020, the Desk increased the amounts, frequency and maturity profile
of its operations to: “[...] to address highly unusual disruptions in Treasury
financing markets associated with the coronavirus outbreak” (FRBNY,
2020b)1%8,

On March 15, the FOMC instructed the Desk to increase its holdings of
Treasuries and agency MBS by at least US$ 500 billion and US$ 200 billion
over ensuing months, to “support the smooth functioning of markets for
Treasury securities and agency mortgage-backed securities [...]” (FOMC,

2020b). About a week later, on March 23, the Committee scraped these

107 Reserve requirements were lifted as well, so all bank deposits at Federal Reserve Banks
were deemed as excess reserve balances. Changes to related to the methodology of
reference rates were made accordingly.

108 On March 9, the Desk increased offerings of overnight and term repos (FRBNY, 2020a). On
March 12, the Desk increased the offerings of overnight and terms repos, with changes to the
maturity composition (including the introduction of new one- and three-month repos; FRBNY,
2020b). On March 16, the Desk introduced an additional daily overnight repo operations
(FRBNY, 2020c).
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minimum amounts and instructed the Desk to proceed with purchases of
securities “in the amounts needed” (FOMC, 2020c)'°.

The Desk ended up acquiring more than US$ 700 billion in Treasuries
and US$90 billion in agency MBS during the last two weeks of March 2020 and
it went on to surpass the respective marks of US$ 1 trillion and US$ 200 billion
by mid-April. The information displayed on Graph 4.7, about Federal Reserve’s
holding, informs that these operations amounted to the largest change to the

central bank’s assets in response to the pandemic.

Graph 4.7 - Holdings of the Federal Reserve System
(US$ trillion; Wednesday level; 2020)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
M Treasuries W Mortgage-Backed Securities B Repurchase Agreements
# Liquidity and Credit Facilities % Central Bank Swaps Other

Source: FEDERAL RESERVE BANK OF ST. LOUIS (2023).

The Federal Reserve expanded the provision of U.S. dollar liquidity via

enhancements to the previously existing swap line arrangements with monetary

109 On March 23, 2020, the Committee also directed the Desk to (i) include commercial
mortgage-backed securities in its purchases of agency mortgage-back securities; (ii) continue
with overnight and term repurchase operations; and (iii) conduct overnight reverse repurchase
operations at an offering rate of 0%, limited by US$ 30 billion per counterparty per day
(FOMC, 2020c).
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authorities of five core jurisdictions''® (FOMC, 2020b; FED, 2020c; 2020d).
Besides, temporary swap lines were established with nine more jurisdictions'""
(FED, 2020e) and the Foreign and International Monetary Authorities (FIMA)
Facility was created to offer overnight repurchase agreements denominated in
U.S. dollars to authorities without access to the previous arrangements (FED,
2020f)"12,

The usage of U.S. dollar swap lines escalated quickly, as it crossed the
US$ 200 billion mark by the end of March and peaked at more than US$ 440
billion in May 2020, constituting the second largest change to the central bank’s
assets in response to the pandemic (after direct purchases of securities). The
motivation for this cross-border intervention was attributed to foreign financial
institutions being relevant holders of U.S. assets, so disruptions in foreign
exchange markets could force them to sell their holdings, harming U.S.
households and businesses in this process (FED, 2020a).

Still within the realm of open market operations, albeit on the liability
side of the Federal Reserve’s balance sheet, another important development
was the sudden increase in the activity of the Overnight Reverse Repo Facility
(ON RRP). From the counterparty’s perspective, this facility allows for
temporary money-out, security-in transactions, mostly with money market funds
(although primary dealers, banks and government-sponsored enterprises are
also eligible), to prevent effective rates from falling below the range defined by
the FOMC.

ON RRP activity remained minimal from most of 2018, 2019 and 2020,
as displayed on Graph 4.8''3. Nevertheless, its take-up jumped from US$ 2.5
billion to US$ 285 billion in March 2020, a movement that took place mostly
after the FOMC had set the ON RRP rate to 0%, so the activity in question

110 Bank of Canada, Bank of England, Bank of Japan, European Central Bank and Swiss
National Bank.

11 Reserve Bank of Australia, Banco Central do Brasil, Danmarks Nationalbank (Denmark),
Bank of Korea, Banco de Mexico, Norges Bank (Norway), Reserve Bank of New Zealand,
Monetary Authority of Singapore and Sveriges Riksbank (Sweden).

112 However, usage of the FIMA Repo Facility was minimal (CLARIDA, DUYGAN-BUMP,
SCOTTI, 2021).

113 From 2022 to 2023, ON RRP volumes reached higher orders of magnitude. An analysis of
this scenario is beyond the scope of the present thesis, although it is important to highlight
that the FOMC was increasing reference rates at this period.
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consisted mainly of money market funds parking their liquidity at the Federal

Reserve for no monetary gain.

Graph 4.8 - Overnight reverse repurchase agreements
with the Federal Reserve (USS$ trillion)
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Source: FEDERAL RESERVE BANK OF ST. LOUIS (2023)

Now, it is possible to turn to the second set of measures: extraordinary
lending facilities. The Federal Reserve Act of 1913 endows the central bank
with powers to provide secured loans to depository institutions (i.e., authorized
banks, thrifts and credit unions). Only during “unusual and exigent
circumstances” the Fed is bestowed with additional powers that allow it to offer
secured loans to other types of institutions and against diverse sorts of
collateral.

This provision, established under Section 13(3) of the referred Act, was
used to implement nine emergency facilities during the Covid-19 outbreak.
These facilities must still observe statutory limitations, including to feature
broad-based eligibility criteria (i.e., must not be designed to support a single
institution); have the purpose of providing liquidity to the financial system;

prohibit borrowing from insolvent entities; be sufficiently collateralized to protect



141

public funds; and, among other conditions, have the approval of the U.S.
Secretary of Treasury'4.

Table 4.5 describes the facilities established under Section 13(3) of the
Federal Reserve Act, either to “stabilize short fund markets” or to “support more
directly credit flows to households, business and communities” (FED, 2020a).
Short descriptions''® are complemented with information about relevant dates,
outstanding amounts and Treasury backstops for each item.

Taken together, these credit and liquidity facilities amounted to more
than US$ 100 billion by the end of March 2020 and surpassed the US$ 150
billion mark by June, amounting to the third largest change in the central bank’s
holdings in response to the pandemic (after direct purchases of securities and
foreign exchange swap lines). Nevertheless, most facilities stayed below
respective Treasury backstops.

The support from the U.S. Department of the Treasury is relevant
because, as described in a previous chapter, the Federal Reserve System was
designed as a decentralized public-private partnership, incorporated with
contributions from member banks. In this context, the provision of funds by the
Treasury mitigates the risk that administrative decisions — in this case, to
establish the extraordinary liquidity and credit facilities to stabilize the economy

— may cause direct losses to entities other than the administration itself.

114 Most of these restrictions were introduced after the Global Financial Crisis of 2007-08 by the
Dodd-Frank Wall Street and Consumer Protection Act, among other legislative changes to
curb the use of public funds to bailout institutions deemed “too-big-to-fail”.

115 Every program and facility featured minimum credit rating requirements to collateral that
posed credit risk to the Federal Reserve System’s balance sheets, such as commercial
papers and asset-backed securities. Additional eligibility criteria applied as well to
counterparties and participant institutions in general. These restrictions were mostly omitted
from the table for conciseness.
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Facility Counterparties

Description

Announcement

Launch

End

Peak
outstanding
(US$ bil.)

Treasury
backstop
(US$ bil.)

Used in
2007-08

Commercial Paper Funding

Facility (CPFF) Primary Dealers

Primary Dealer Credit

Facility (PDCF) Primary Dealers

Depository Institutions, Bank
Money Market Mutual Fund Holding Companies and
Liquidity Facility (MMLF) U.S. branches or agencies
of foreign banks

Primary Market Corporate Corporate Issuers and
Credit Facility (PMCCF) Underwriters

Purchases of 3-month
commercial paper from
eligible u.s. issuers
(including municipalities and
companies  with  foreign
parents).

Loans of up to 90 days,
secured with Treasuries and
agencies plus investment
grade corporate debt and
other instruments (including
municipal, asset-backed and
equity securities).

Loans of up to 12 months,
secured with assets
purchased from prime
money market funds
(Treasuries, agencies and
commercial papers).

Purchases of new
investment grade corporate
bonds with maturity of 4
years or less.

17/03/2020

17/03/2020

18/03/2020

23/03/2020

14/04/2020

20/03/2020

23/03/2020

29/06/2020

31/03/2021

31/03/2021

31/03/2021

31/12/2020

4.2

37.3

541

0.0

10

N/A

10

50

Yes

Yes

Yes

No

(cont.)
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Peak Treasury Used in
Facility Counterparties Description Announcement Launch End outstanding backstop 2007-08
(US$ bil.) (US$ bil.)
Purchases of investment
Secondary Market grade corporate bonds and
Corporate Credit Facility Secondary Markets fShac;eS .OL eXChange'”adﬁd 23/03/2020 12/05/2020 31/12/2020 14.1 25 No
(SMCCF) funds with exposure to the
investment grade corporate
bond market.
Loans of 3 years, secured
Term Asset-Backed Asset-Backed Securities mﬂ 3iz‘ztr-lb?n0ke:xsc?§3rrgﬁ2
Securities Loan Facility ying exp . 23/03/2020 17/06/2020 31/12/2020 41 10 Yes
(TALF) Issuers consumer (including credit
card, auto and student
loans) or business loans.
Purchases of loans to
eligible U.S. business and
non-profit organizations with
5-year  maturity, 2-year
Main Street Lending . I deferral of principal
Depository Institutions 23/03/2020 06/07/2020 08/01/2021 16.6 75 No
Program (MSLP) payments, and 1 year
deferral of interest payments
(lenders must retain 5%
participations among
requirements).
Municipal Liquidity Facility U.S. States, Qltles and Purchases of notgs with up 09/04/2020 26/05/2020 31/12/2020 6.4 35 No
(MLF) Counties to 3 years of maturity.
Loans secured with
Paycheck Protection Cﬁ;?ﬁ’:g by the g);gﬁ
Program Liquidity Facility Depository Institutions guar y the ; 09/04/2020 16/04/2021 30/07/2021 70.9 N/A No
(PPPLF) Business Administration

under the Paycheck
Protection Program (PPP)

Source: FEDERAL RESERVE BOARD (2020g-2020p); CLARIDA; DUYGAN-BUMP; SCOTTI (2021).
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The Treasury backstops were mostly provided as follows: the emergency
facilities, constituted as special purpose vehicles (SPV), received equity investments
from the Treasury, while a Federal Reserve bank committed itself to extend loans as
necessary. Under this structure, the Treasury positions could absorb substantial,
although limited, amounts of credit defaults and other losses arising from said
operations.

The backstops identified in Table 4.5 were drawn from a combination of pre-
existing resources from the Exchange Stabilization Fund (ESF) and new funds
provided by to the Coronavirus Aid, Relief and Economic Security (CARES) Act.
More precisely, US$ 20 billion came from the ESF, while US$ 195 billion was
provided based on the CARES Act, even if Congress had authorized up to US$ 454
billion in funding from the Treasury (MNUCHIN, 2020).

Five of the nine facilities implemented in 2020 were innovations introduced
by the Federal Reserve to deal with challenges specific to the pandemic. Notable
examples include the Paycheck Protection Program Liquidity Facility (to support the
implementation of the namesake public policy of subsidized loans for payroll
expenses) and the Municipal Liquidity Facility (to acquire debt instruments issued by
state and local governments).

The remaining four facilities had been implemented in 2007-2008. The most
used instrument from this group was the Money Market Mutual Fund Liquidity Facility
(MMLF), with a peak outstanding value of US$ 54.1 billion; next came the Primary
Dealer Credit Facility (PDCF), which reached US$ 37.3 billion in outstanding value.

The MMLF allowed the Federal Reserve to provide loans to banks, whose
collateral was composed of assets that these institutions had purchased from prime
MMF (i.e., those exposed to corporate debt). It bears noting that this facility did not
target assets from government MMF, which are solely exposed to federal debt. As
already informed, these entities recorded an extraordinary inflow of cash that made
them the most relevant buyer of U.S. Treasuries in this critical period, apart from the
Federal Reserve.

The PDCF provided overnight and short-term repurchase agreements to
primary dealers, via the tri-party infrastructure. As will be discussed in the next
section, this facility was essential to the stabilization of the innermost market for
repurchase agreements by lifting the survival constraint of unaffiliated primary

dealers.
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The third and last category of measures to be described here concerns the
regulatory relief provided by the Federal Reserve. These actions were numerous and
included, for example, encouraging the use of capital and liquidity buffers and
postponing regulatory reporting deadlines, in attempts to free financial and human
resources to address the most pressing matters associated with the pandemic.

The most significant change, for the purposes of this thesis, was the
temporary exclusion of U.S. Treasury securities and deposits at Federal Reserve
Banks from the denominator of the Supplementary Leverage Ratio. For context, the
SLR generally requires banks to maintain a minimum ratio of 3% between tier 1
capital''® and total leverage exposure'!’, while global systemically important banks
must observe the more stringent minimum ratio of 5%.

The temporary removal of Treasuries and fed funds from the leverage ratio
became mandatory for the holding companies of banks, savings and loans
associations, and foreign bank organizations on April 15t, 2020. Later, on May 15, the
same provision was extended to depository institutions in general, albeit on a
voluntary basis.

These rule changes were designed to “facilitate depository institutions’
significant increase in reserve balances resulting from the Federal Reserve’s asset
purchases and the establishment of various programs to support the flow of credit to
the economy [...]” (OCC; FED; FDIC, 2020, p. 32982). In other words, the federal
banking regulators considered this measure necessary because the emergency
actions undertaken by the central bank required financial institutions to expand their
balance sheets, possibly extending their capacity beyond the limits imposed by

prudential regulations.

4.3 CRITICAL ASSESSMENT

The events in question may be explained according to a Minskyan approach,
starting with the structural analysis of the previous chapter: the long-term, multi-

decade development of the U.S. financial system produced market structures that

116 The core measure of bank capital, generally consisting of equity, retained earnings and other
instruments capable of absorbing losses on a going concern.

"7 This measure accounts for both on-balance sheet exposure as well as exposures arising from
secured financing transactions, derivatives and off-balance sheet items (e.g., liquidity facilities).
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are inherently fragile. The present case study focused on the U.S. markets for
repurchase agreements, which grew to encompass trillions of dollars’ worth of trades
on a daily basis, in the form of debt commitments to and/or from speculative units,
such as banks and dealers.

Regulations introduced after the Global Financial Crisis played an indirect,
albeit important role in this process, as far as the new rules established novel
limitations, particularly in terms of minimum capital requirements for banks and
incentives to central clearing, around which market innovations flourished. Ultimately,
markets became reliant on non-banks for leverage and the federal government for
collateral.

The Covid-19 pandemic caused the macroeconomic descent into financial
instability, with the start of a brief, albeit profound debt-deflation process. This was
evidenced by the fall in the market-to-market value of U.S. Treasuries, which took
place as dealer balance sheet capacity failed to expand as needed, in response to
extraordinary sales pressure from end-clients in need of cash.

Intervention from the Federal Reserve was necessary to reverse this
trajectory and stop the plunge into a deep recession. Several instruments were
adopted, with different objectives and varying results.

The monetary authority’s first response was to cut basic interest rates, which
were contemporaneously met with criticism from academics and market participants
for being “too much, too soon” (TIMIRAQOS, 2021, p. 141). FOMC’s decisions were
followed by significant price dislocations in the analyzed markets, which provides
empirical evidence that traditional monetary policy instruments can be
insufficient to deal with financial instability.

Instead, outright purchases of Treasuries were needed to set a floor to
the market price of federal debt. These purchases in the “amounts needed” (i.e.
more than US$ 1 trillion in about a month, when the net position of primary dealers
hovered around US$ 250 billion) effectively stabilized the market for U.S. Treasuries,
as evidenced by the contemporaneous and inverse movements in yields and the size
of the Federal Reserve’s balance sheet after the “dash for cash” (see Graph 4.2 and
Graph 4.7)"8,

118 Monetary authorities from other jurisdictions followed suit and either started or expanded large-
scale asset purchases within their respective economies. A survey evidenced that the immediate
motivation for these actions was most often indeed to address dysfunctions in financial markets
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Minsky (2008, p. 43) had already argued that central banks, when acting as
lenders of last resort, need to do everything to stabilize the prices of relevant financial
assets. More recently, however, Mehrling analyzed the Federal Reserve’s response
to the Global Financial Crisis and proposed that the “shifting of much of the
wholesale money market onto [Federal Reserve’s] own balance sheet” constituted a
completely new form of intervention, which he labeled as “dealer of last resort” (2011,
p. 9-10).

The Federal Reserve operated in both capacities in March 2020, when it
stabilized the U.S. markets for repurchase agreements. The liquidity demand from
dealers was addressed by short-term, collateralized loans from the central bank,
which could not have been sourced from the interdealer market at that time, while the
liquidity supply from investment funds was absorbed by the internalization of a
significant portion of the tri-party market into the Federal Reserve’s balance sheet.

At its core, the issue that afflicted the U.S. markets for repurchase
agreements was a scarcity of finance against Treasuries in the GCF segment (i.e., in
the interdealer market, which accounted for less than 10% of documented trade
volumes) that manifested as a combination of lower trade volumes and higher
spreads on March 16 and 17. Conversely, a couple of weeks later, on March 31, the
Federal Reserve recorded an extraordinary intake of liquidity from money market
funds for basically no financial cost.

These events can only be understood in relation to the underlying market
structures and their compartmentalization. The GCF segment is a wholesale market
that essentially redistributes money and securities among dealers’®, with well-
defined roles: traditionally, dealers unaffiliated with bank holding companies account
for most of the borrowing, while dealers associated with bank holding companies do
most of the lending (COPELAND; DAVIS; MARTIN, 2015).

On normal circumstances, rates practiced on the GCF market remain

marginally above those observed on the bank reserve and tri-party repo markets.

(CGFS, 2021). Another assessment further concluded that large-scale asset purchases indeed were
effective in restoring market functions, whether by providing market liquidity or removing risks from
the market participants’ balance sheets. However, monetary authorities also raised some issues, as
an overreliance on these instruments could incentivize an underpricing of risk by market participants
and put public funds at risk (MARKETS COMMITTEE, 2022).

119 This statement assumes that bank-affiliated dealers operate as non-banks, for instance, due to the
enforcement of rules that require banks and their affiliates to transact at arm’s length (e.g. 12 U.S.C.
§223). Otherwise, bank-affiliated dealers would be equal to banks and, as such, the interdealer
market would be a locus for money creation, rather than circulation.
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These differences allowed banks and bank-affiliated dealers to lend to unaffiliated
dealers and earn a few basis points from their inter-market activities.

For a couple of days in March 2020, however, wholesale financing for
Treasuries could only be found at prohibitive rates (i.e., GCF Treasury repos became
more than two times as expensive as uncollateralized, short-term loans between
banks). Conversely, the tri-party segment experienced unprecedented growth, with
trade volumes increasing by more than US$ 200 billion between the first and third
weeks of the same month.

A general worsening of market conditions could have been expected from the
extraordinary circumstances posed by the Covid-19 pandemic, due to the
combination of binding survival constraints and heightened liquidity preferences.
Nevertheless, the issue here is more topical: for some dealers, funding became
expensive; for others, abundant.

The presence of interdealer brokers and a central counterparty was
insufficient to sustain an increase in GCF operations when they were most needed.
Bank-affiliated dealers first reduced their cash lending activity in this segment and,
shortly afterwards, limited their cash borrowing activity in the tri-party market.

The problem ended on March 18, 2020, when the spread between the GCF
Treasury index and EFFR suddenly turned negative. The timing of these events is
consistent with the hypothesis that the announcement of the Primary Dealer
Credit Facility, which happened on March 17 after business hours, provided the
necessary relief for money markets.

The PDCF was set up by the New York Federal Reserve Bank initially during
the Global Financial Crisis and made its return later in 2020. This facility was made
available only to primary dealers, which could obtain collateralized loans from the
central bank, in the form of repurchase agreements, with administered rates and
overnight maturity or terms of up to 90 days'?.

Collateral was constituted by securities eligible for traditional open market
operations (including Treasuries), plus corporate debt, commercial paper, asset-
backed securities and other instruments (FED, 2020i). The custody and valuation of
collateral, as well as clearing arrangements, were entrusted to the Bank of New York

Mellon, which effectively made these operations tri-party repurchase agreements.

120 The 2008-2010 iteration of the PDCF featured only overnight loans, which constitutes an important
difference to the 2020 edition.
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Loans made under the PDCF were charged a rate equal to the primary credit
rate, offered to depository institutions via the discount window'?'. Even the margin
schedule was designed to be as similar as possible to that applicable at the discount
window (FED, 2020i), essentially making the PDCF a discount window for primary
dealers.

In other words, the central bank stood ready to lend at administered rates
and against collateral of sufficient quality, which constitutes the most traditional
approach to stabilizing modern financial systems, dating back to the 19" century
(BAGEHOT, 1962). The novelty, which originated in 2008, when this facility was
created, was to extend to primary dealers the treatment that had been reserved for
depository institutions.

Given that high quality collateral was abundant, the infinitely elastic supply of
credit from the Fed ensured that primary dealers could always source the quantities
of money necessary to honor their obligations, whereas the cost of money was
limited by the administered rate. Therefore, by activating the PDCF, the Federal
Reserve effectively lifted the survival constraint of primary dealers and, in this sense,
equated them to banks.

Later, in 2021, the liquidity support to primary dealers was incorporated into
the Standing Repo Facility and thus became available on a normal basis. This way,
the Federal Reserve institutionalized the more equitable treatment of depository
institutions and primary dealers, in the sense that the central bank started to offer
short-term, collateralized loans to both groups of entities, based on the same
conditions and administered rates, on every business day.

Another issue was the sudden take-up of the Overnight Reverse Repo
Facility. According to the data presented in Graph 4.8, the Federal Reserve’s ON
RRP reached a local maximum of US$ 285 billion on March 31, yet rapidly fell over
the next days, diving below US$ 6 billion by the second week of April.

This extraordinary activity means that money market funds offered and
dealers refused substantial amounts of money in exchange for high-quality collateral,

for basically no financial cost. One could argue, while avoiding counterfactuals'??,

121 At the announcement and through the whole implementation of the PDCF, the primary credit rate
was fixed at 25 basis points, equal to the upper bound of the fed funds rate (FOMC, 2020b).

122 For a notable example of a counterfactual argument, see the following excerpt from 2020 annual
report of a prominent bank holding company: “[...] the confluence of three main constraints (the
LCR, the supplementary leverage ratio (SLR) rule and G-SIFl) created red lines that we cannot
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that the Supplementary Leverage Ratio caused this issue, because its initial relief
was announced on April 1st, around when the ON RRP take-up started to decline.

However, the decline in the use of the ON RRP is almost entirely explained
by the changes in the money market fund demand for repurchase agreements. As
the data displayed on Graph 4.9 shows, in April 2020, MMF repo activity declined by
US$ 260 billion.

Graph 4.9 - Repurchase agreements by money market funds
(USS$ trillion; by collateral type)
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M Treasuries M GSE Other collateral

Source: OFR (2025a).

Moreover, when the adoption of the ON RRP reached its peak, it had already
surpassed the primary dealers’ net Treasury positions. That is, primary dealers,
whether bank-affiliated or not, would need more than their entire holdings of public
debt to respond to the extraordinarily fast increase in the demand for repurchase
agreements during these few days, which raises again the critical issue of balance

sheet capacity.

cross. Over the past two years, we saw significant dislocation in the U.S. Treasury (UST) repo
markets, which were certainly linked to these regulations. At those moments of stress, by simply
reducing the regulatory cost of UST repo, we could have supplied hundreds of billions of dollars in
additional UST financing to the market (this activity would be properly collateralized and very safe) —
and remember, we are only one market player.” (JP MORGAN CHASE & CO., 2021, p. 45).
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The debate about leverage regulations does not contradict the main
arguments that: (i) financial fragility was built into the U.S. markets for repurchase
agreements; (ii) the pandemic triggered a debt deflation process; and (iii) Federal
Reserve’s interventions were needed to stabilize markets. In effect, the issue in
question is helpful to illustrate the limits of prudential regulation to deal with financial
instability once it materializes.

Fragility was embedded in the design of the U.S. markets for repurchase
agreements, in short, because their multi-layered structure depended on the cash
flows that come into and out of speculative units, such as banks and dealers.
However, as crisis unfolded and margins of safety were reduced, some dealers
became hard pressed to find the short-term loans they needed to continue to honor
cash payment commitments and, therefore, face their survival constraint.

The normal operation of financial markets is based on a combination of profit
opportunities and the capacity of firms to appropriate these gains. Regulations may
be temporarily reviewed in critical circumstances, to allow for an increase in the
balance sheet capacity of financial institutions, but debt-based expansions add risks
and costs to their balance sheets, so these firms will only increase their activity if
there are sufficiently safe and profitable opportunities available to them.

The SLR relief essentially generated a positive effect over shareholder
sentiment and bank stock prices (RAHMAN; WARUSAWITHARANA, 2023). In other
words, it temporarily increased the capacity of banks to promote debt-based
expansions, but it was not a sufficient condition for said expansions to take place.

Conversely, the stabilization of an unstable economy does not have to be
profitable. In effect, the Federal Reserve reported operational losses of US$ 114
billion in 2023 and US$ 78 billion in 2024 (FED, 2025), largely because rate hikes
that started in 2022 increased the costs of bank reserves in relation to the interests
accrued from the Treasuries that had been acquired to stabilize the economy in
2020123,

These losses help evidence the need for entities that operate outside the

realm of survival constraints to deal with financial instability. After all, financial results

123 Teixeira and Bastos (2019) calculate the impact to the U.S. Treasury of the stabilization measures
adopted in response to the Global Financial Crisis and demonstrate that it was much smaller than
originally estimated. A comparable analysis for the 2020 turmoil would constitute a relevant
contribution, which merits a mention here, even if the discussion about the research program that
stems from this thesis is reserved to the upcoming conclusion.
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are inadequate measures of the success of a monetary authority, when it comes to
financial stability, because “far greater injury would result from central banks
neglecting their mandates in order to avoid a loss” (CARSTENS, 2023).

Regulations are relevant instead to mitigate financial fragilities, which build
over time and become most apparent during crises. For example, the experience of
the U.S. markets for repurchase agreements informs that, while these instruments
were designed with several measures to deal with counterparty risk, their operation
was still contingent on who trades with whom.

The presence of a central counterparty was insufficient to stop the GCF
segment from becoming an ineffective source of liquidity, that is, until the Federal
Reserve lifted the survival constraint of primary dealers. Conversely, dealers who
took part in the tri-party segment turned down voluminous offers of money-for-
Treasuries, which had to be absorbed by the Federal Reserve.

These results could be relevant to subsidize further discussions about the
post-pandemic regulatory reforms, particularly the SEC (2023) rule that mandates the
central clearing of repurchase agreements with U.S. Treasuries, including for
investment funds. It is possible to envisage some gains from central clearing, due to
benefits such as increased transparency and reduced regulatory costs; yet it remains
to be seen if this novel mandate will address the issues that posed the most
significant challenges for the case in study, such as market access and sudden credit

constraints.

4.4 SUMMARY

The Covid-19 pandemic caused enormous personal and material losses,
affecting most, if not all, human activity in ways that are yet to be properly
understood. This chapter provided a particular contribution to this effort, with a case
study about the economic impacts of the pandemic over core money markets and the
response from competent authorities.

The financial crisis of 2020 can be divided into two phases: (i) the “flight to
safety”, from mid-February to the first week of March, when economic units disposed
of riskier assets, such as corporate stocks and emerging market bonds; and (ii) the
“dash for cash”, in the second week and third weeks of March, when economic units

disposed of both riskier and safer assets, including U.S. Treasuries.
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The “dash for cash” was atypical and resulted from unusually large sales of
Treasuries from non-U.S. as well as from U.S.-based entities, including hedge funds
and mutual funds. In the ftrillion-dollar reshuffle that ensued, those that ultimately
absorbed most of the Treasuries in their balance sheets were the Federal Reserve
and U.S.-based money market funds.

This assessment allowed the identification of three movements that were
relevant for the U.S. markets for repurchase agreements: (a) money market funds
investing in Treasuries received extraordinary cash inflows and increased their
demand for repos; (b) hedge funds engaged in the Treasury cash-futures basis trade
unwound their positions and temporarily decreased their demand for reverse repos;
and (c) dealers operated close to their balance-sheet capacity, considering both the
size and the newfound volatility of their Treasury holdings.

Between the first and third weeks of March 2020, the tri-party market
recorded an increase in transaction volumes of about US$ 200 billion, while the GCF
market, which was much smaller, observed a decrease of about US$ 8 billion.
Moreover, the rate spread between wholesale repos and interbank loans reached
unusual heights on March 16 and 17 (i.e., immediately after the FOMC'’s
unscheduled Sunday meeting, when it decided to cut policy rates to their minimum).

Hence, the GCF market faced a scarcity of finance against Treasuries, while
the reverse happened in the tri-party segment. For some dealers, short-term funding
became scarce and, for others, abundant.

The juxtaposition of these market developments with the response by the
central bank evidenced four important findings.

First, traditional monetary policy instruments can be insufficient to deal with
financial instability. This was evident in the “dash for cash”, as the FOMC announced
two interest rate cuts and still could not stop the deflation of federal debt.

Second, outright purchases of Treasuries in the “amounts needed” were
necessary to stop the price of the U.S. federal debts from falling. Securities
intermediaries could not increase trade volumes without a substantial worsening of
market conditions, so the Federal Reserve had to step up as a “dealer of last resort”
and revert what was essentially the trigger of a debt deflation process.

Third, to prevent creditworthy borrowers from having their access to credit
restricted and complete the stabilization of critical money markets, the Federal

Reserve provided unrestrained access to collateralized loans by primary dealers,
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then it accepted extraordinary amounts of collateralized loans from money market
funds. The Primary Dealer Credit Facility functioned as a discount window for
securities intermediaries, which ultimately lifted their survival constraints and closed
out the spreads some of them had faced on the short-term funding market; whereas
the Overnight Reverse Repurchase Agreement Facility allowed money market funds
to deposit their liquidity at the central bank for essentially no cost.

Fourth, post-crisis regulations played mostly an indirect role, as far as they
helped shape the structure of the markets in question. In particular, the temporary
relief to the Supplementary Leverage could not be used to explain the sudden
changes in the adoption of the Federal Reserve’s Overnight Reverse Repurchase
Agreement Facility, since these movements were more related to the activity of
money market funds, rather than the leverage restrictions of bank-affiliated dealers.

With broad strokes, these arguments lead to the following picture: (i) financial
fragility was built into the U.S. markets for repurchase agreements due to their
dependency on speculative units; (ii) the pandemic triggered a debt deflation
process, with adverse consequences to the U.S. markets for repurchase
agreements; and (iii) Federal Reserve’s interventions were needed to stabilize
markets and stop said debt deflation process from developing further. The second
point represents the confirmation of the hypothesis articulated at the
beginning of this work, whose theoretical foundations are also supported by the
two observations around it.

The main conclusion is that in critical moments, when units look to or are
forced to reduce their debt dependency, there is need for an entity that operates
outside the realm of survival constraints and profit motives to stop economies from
descending into deep recessions. The powers conferred to the Federal Reserve
manifest themselves whenever this authority provides emergency support to a
selected group of entities and, therefore, lift their survival constraints.

In a previous chapter, it was argued that it is possible to distinguish between
a core and a periphery of any financial system based on what entities may or may
not access credit directly from the central bank. Figure 4.1 provides a stylized
representation of the U.S. financial system in 2020, based on this rationale, to
illustrate one of the most important measures adopted by the Federal Reserve in this

response to the Covid-19 crisis.
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Figure 4.1 - Stylized representation of the U.S. financial system in 2020
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Note: In blue, entities temporarily added to core due to emergency facilities.

Source: Author’s elaboration.

Primary dealers and certain foreign central banks, beyond those that already
accessed standing facilities, were moved to the system’s core in 2020. This way, the
illustration is useful to demonstrate what was a striking feature of the U.S. money
markets: primary dealers did not have direct access to a discount window on a
permanent basis until the creation of the Standing Repo Facility.

Hence, the most important lessons, in terms of financial stability, were that
primary dealers are critical money market operators. Adrian and Shin (2010) once
claimed that the era of the stand-alone investment bank had ended, but, in
retrospect, it was only that the self-deforming cast of securities intermediaries
changed from one decade to the other.

The SRF ensures that primary dealers, whether affiliated or not, have
uninterrupted access to the “lender of last resort”, so their survival constraints cannot
bind them if they hold enough high-quality collateral. This represents a substantial
improvement in terms of safeguards against financial instability, but it should not be
confused with a reduction in the financial fragility of the U.S. money markets, which

remains to be dealt with.
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CONCLUSION

A general framework for the analysis of financial systems was proposed at
the start of this thesis. The principle of effective demand and the concept of a
monetary production economy provided the initial building blocks.

The proposal was designed to be compatible with different schools of thought
within the realm of heterodox economics (or, at least, to allow for supplementary
hypotheses to be added according to the researchers’ preferences). This was mostly
achieved via the establishment of a couple of alternative paths for matters of finance
and funding to impact the effective demand and, therefore, the real output of an
economy, depending on different specifications of investment functions.

The ensuing theoretical discussion was mostly based on the works of Hyman
Minsky. His contributions — organized here under the concept of the survival
constraint — were adapted to deal with criticisms about the dynamics they produced,
a process that required the incorporation of imperfect competition, based on the size,
sector and innovativeness of heterogeneous firms.

The thrust of the present argument is that the transition from financial fragility
to financial instability may be an instantaneous process, marked by the start of a
deep recession, when a decline in the value of debts is combined with a fall in
economic activity. The cause of the financial turmoil that leads to these situations,
however, may vary.

For example, debt deflations may be triggered by declines in the prices of
securities used as collateral, particularly for overnight and short-term loans. These
developments impact the safety margins that speculative units need to refinance their
positions, so that credit restrictions lead to less cash payments being realized and
more debt losses being accrued, thus starting the recursive part of the process.

Hence, the hypothesis that guided the remainder of this work was defined as
follows: the Covid-19 pandemic was an exogenous shock that triggered a debt
deflation process, whose consequences were observed in the U.S. markets for
repurchase agreements. Just a few more definitions were needed before it was
possible to delve into the related case study.

For non-banks, it was argued that institutional investors follow a corollary of
the Keynesian liquidity preference theory so, when in immediate need of cash, they

dispose first of their most liquid assets. Brokers and dealers were said to raise their
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spreads when requested to rapidly expand their balance sheets, in line with the
Kaleckian principle of increasing risk.

Banks were identified as the only group entities to combine the capacity to
create money with a drive for profits. Then, it was argued that new bank loans require
three conditions, defined in terms of the margins of safety of both borrowers and
lenders, as well as the profitability of the operations in question.

Central banks create money as well, but they do so for statutorily defined
objectives of economic stability rather than monetary gains. Practical issues were
said to arise because the self-deforming cast of banks and non-banks are constantly
changing, which requires authorities to periodically reevaluate the instruments at their
disposal and identify how to promote the stability of the financial system.

Based on these definitions, the institutional and statistical description of the
U.S. markets for repurchase agreements approached varied trade and post-trade
environments, which featured different sets of participants, risk management
practices and post-trade processes. These markets are made on the balance sheets
of dealers, and their cohesion was identified to depend on the collateral and cash
flows that come in and out of speculative units.

Lastly, the case study about the Covid-19 pandemic was able to demonstrate
what happens to these markets when there are sudden changes to said variables.
The 2020 crisis was divided into two phases: (1) the “flight to safety”, from mid-
February to the first week of March, when economic units disposed of riskier assets;
and (2) the “dash for cash”, in the second week and third weeks of March, when
economic units disposed of both riskier and safer assets, including U.S. Treasuries.

The “dash for cash” was an extraordinary episode, when the U.S. federal
debt lost trade value amid a global recession. It provided the hypothesized trigger of
a debt deflation process, with the sudden decline in the market value of the financial
assets that were widely utilized as safety margins for overnight and short-term loans.

In the trillion-dollar reshuffle that ensued, the entities that ended with most
Treasuries in their balance sheets were the Federal Reserve and money market
funds. Conversely, securities dealers barely recorded a consolidated change in their
net position in Treasuries, if one compares the start and end of March 2020.

Another issue that afflicted U.S. money markets was a scarcity of finance
against Treasuries in a wholesale market for repurchase agreements (i.e., the GCF

market, which accounted for less than 10% of documented repo trade volumes). This
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happened around the same time when the tri-party market, which involves end-
clients and the Federal Reserve, recorded an extraordinary increase in activity.

The juxtaposition of these developments with the response by the central
bank evidenced some important findings: (a) changes to policy rates and other
traditional monetary policy instruments were insufficient to reestablish financial
stability; (b) the Federal Reserve’s purchases of U.S. Treasuries in the “amounts
needed” effectively set a floor for the falling prices of the federal debt; and (c) the
stabilization also required the Federal Reserve to extend collateralized loans to
money market participants.

Among these extraordinary measures, the Primary Dealer Credit Facility
provided collateralized loans to market makers in need and, therefore, lifted their
survival constraints. The timeline of events is consistent with the assertion that the
announcement of the PDCF closed out the extraordinary spreads charged to primary
dealers, in the GCF market, and ensured that these units continued to be able to
refinance their operations, even under worsened market conditions.

In conclusion, the assortment of evidence presented in this thesis is
compatible with the following affirmations: (i) financial fragility was built into the U.S.
markets for repurchase agreements due to their dependency on speculative units; (ii)
the pandemic triggered a debt deflation process, with adverse consequences
to the U.S. markets for repurchase agreements; and (iii) Federal Reserve’s
interventions were needed to stabilize markets and stop said debt deflation process
from developing further.

The second observation represents the confirmation of the hypothesis
articulated at the beginning of this work, whose theoretical implications are also
supported by the first and third points around it. Based on these results, it is now
possible to identify a few avenues to continue in this line of inquiry.

First, the proposed framework assigned a peculiar role to financial
regulations: to establish the boundaries around which market innovations flourish. In
this context, authorities search for something akin to Foucauldian discipline, with the
distribution of entities in a network of relations that can turn the entire system into an
efficient machine.

The most fundamental question then emerges: efficient for whom? This is not

trivial matter, in part because financial systems are in constant change, as units
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reinvent themselves and their relations become more fragile, until a once stable
structure becomes unsustainable — and the process starts over once again.

The political economy of financial systems must recognize that there are a
multitude of possible arrangements that may be implemented in any circumstance,
each of which may benefit some units more than others. Hence, this research
program must incorporate a proper understanding of power, which can be drawn
from other fields, which have advanced tremendously since economics spun off from
moral philosophy, under the ever present shadow of utilitarianism.

The present thesis attempted to include a few contributions from post-
structuralist authors, albeit admittedly still in a superficial manner. More work is still
needed, beyond the recognition that power is central to macroeconomic stability. For
instance, one could further explore the consequences of the transition from discipline
to control, which is more fragile, avoids conflicts and requires concessions.

Second, since financial crises are the product of entrepreneurial success,
rather than the consequence of market failures, it is safe to assume that there will be
many more opportunities to write case studies such as this one. The proposed
framework provides a starting point, although changes will inevitably be necessary.

Descriptions of institutional settings are an important part of this framework,
because they allow for the identification of the concrete issues, rather than general
observations, which are needed to explain the transition from financial fragility to
financial instability. However, context is time- and place- specific, which requires
institutional descriptions to be tailored to each case, based on the available evidence.

The description of the U.S. markets for repurchase agreements may provide
a template for other assessments. It started with the genealogy of the object under
analysis, then turned into a quantitative and qualitative account of the “financial
plumbing”, with a focus on the description of market participants, product
characteristics and post-trade processes that were in place at the critical moment.

Third, more practical challenges start with the recognition that, as evidenced
in this thesis, central banks already have plenty of instruments to deal with financial
instability. The most severe deficiencies now reside in the identification and treatment
of financial fragility, particularly before it degenerates into a crisis.

Said differently, the macroeconomic layer of the financial instability
hypothesis is comparatively better understood than its microeconomic counterpart. It

also does not help that, while instability is altogether unwanted, some degree of
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fragility is needed for economies to grow (BURLAMAQUI, 2025, for example,
discusses how China managed to promote financial fragility, without instability,
around the turn of the century).

A method to identify the firms, products and activities that inevitably lead to
instability would be an important contribution (cf. MINSKY, 2016, p. 142). This would
probably require the creation of an algorithm that categorizes banks and non-bank
financial intermediaries according to the Minskyan taxonomy of robust, speculative
and Ponzi units (TORRES; MARTINS; MIAGUTI, 2018, provides a useful template
that was created for the non-financial firms of the Brazilian energy sector).

Another relevant contribution would be to deepen the understanding of how
firms deal with their individual survival constraints. This could take the form of a more
elaborate assessment about how operational cash flows interact with the stocks of
safety margins on a firm’s balance sheet, to identify the loss-absorption mechanisms
that are better adapted to deal with different circumstances.

When taken together, these proposals evidence that the research agenda
that stems out of this thesis is directed towards the field of micro, rather than
macroeconomics, from where it started. The present work incidentally provided
evidence in favor of the argument that financial fragility depends on market structures
and the behavior of firms that take part in them, which are matters traditionally
associated with industrial economics.

The main takeaway is that there are relevant gaps between the specialized
financial literature and other fields of economic knowledge, from political economy to
industrial economics, which must be bridged. This requires more efforts to describe
financial markets in ways that are approachable to those not yet accustomed to their
peculiar vocabulary and, hopefully, the extensive number of definitions presented in

this thesis may help with future didactical initiatives of this sort.
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