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Abstract

This paper presents an accounting framework for measuring the sources and uses of short-term
funding in the global financial ecosystem. We introduce a dynamic map of global funding flows to
show how dealer banks emerged as intermediaries between two types of asset managers: cash pools
searching for safety via collateralized cash investments and levered portfolio managers searching for
yield via funded securities portfolios and derivatives. We argue that the monetary aggregates (MO, M1,
M2, etc.) and the Financial Accounts of the United States (formerly the Flow of Funds) do not
adequately reflect the institutional realities of the modern financial ecosystem, and should be updated to
allow policymakers to better analyze and monitor the shadow banking system and its potential
contributions to financial instability. The monetary aggregates, used mainly to inform the aggregate
demand management aspects of monetary policy, do not include the instruments that asset managers
use as money, particularly repos. Asset managers’ money demand is not driven by transaction needs in
the real economy but in the financial economy: in this sense, repo-based money dealing activities in the
shadow banking system are about the provision of working capital for asset managers, much like real
bills provided working capital for merchants and manufacturers in Bagehot’s world over 150 years ago.
These developments should be systematically captured in a new set of Flow of Collateral, Flow of Risk
and Flow of Eurodollar satellite accounts to supplement the Financial Accounts. The accounting
framework presented with this paper also explains how the Federal Reserve’s reverse repo facility helps
reduce interconnections within the financial system and how they could evolve into minimum liquidity
requirements for shadow banks and a tool to control market-based credit cycles. The global macro
drivers behind the secular rise of cash pools and leveraged portfolio managers in the asset management
complex are identical with the real economy drivers behind the idea of secular stagnation. As such, one
way to interpret shadow banking is as the financial economy reflection of real economy imbalances
caused by excess global savings, slowing potential growth, and the rising share of corporate profits

relative to wages in national income.
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INTRODUCTION

The aim of this paper is to develop an accounting framework to track the sources and uses of
short-term funding in the modern financial ecosystem. Given the inherent difficulty of presenting and
discussing the workings of an entire system, the paper is accompanied by a map that tracks short-term
funding flows from their ultimate sources to their ultimate uses, and across the hierarchy of short-term

instruments issued by the sovereign, banks, and shadow banks globally.

Unlike earlier exercises in mapping the shadow banking system (see Pozsar, 2008 and Pozsar
et al, 2010), the map accompanying this paper is dynamic, walking the reader through the ecosystem
one balance sheet at a time. As such, the map is long rather than poster-size and is meant to be read

either as a stand-alone document or a page-by-page reference guide to this paper.”

The paper has three conclusions. First, there is a strong case for the introduction of a new set
of monetary aggregates that track the supply of money and money-like claims held not for real
economy but for financial economy transactions. The Federal Reserve’s M2 aggregate measures the
money demand of households and has been used to analyze growth dynamics and threats to price
stability. Because the bulk of money claims included in M2 are insured, it was built following a
hierarchy based on transactional liquidity. But for institutional cash pools, money begins where M2
ends, and as the crisis has shown, intra-system holdings of uninsured money market instruments can
pose threats to financial stability. Institutional cash pools hold money claims mostly for portfolio
management reasons and because they are too large to be eligible for deposit insurance, their focus is
on money claims’ safety — that is, proximity to the government — first, and transactional liquidity
second. The design of a new set of monetary aggregates in this paper is also guided by this principle.
According to these aggregates, the volume of money and money-like claims issued by the shadow

banking system has shrunk from a peak of $8 trillion in 2008 to $5 trillion as of the end of 2013.

Second, parallel to the development of a new set of monetary aggregates, there is a strong
case for the development of a set of Flow of Collateral, Flow of Risk, and Flow of Eurodollar satellite

accounts to supplement the Flow of Funds accounts.” The Flow of Funds accounts were designed to

2 The map of the financial ecosystem that accompanies this paper is more than 160 pages and is best viewed on a computer
(not an iPad), one click at a time.

3 The Flow of Funds accounts of the United States were recently re-named the Financial Accounts of the United States.
This paper refers to the accounts by their old name to stress the parallels between funds, collateral and risk flows.
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track who borrows and who lends in the real economy and through what type of securities (see
“Tracking Money Flows in the Unites States Economy” by Copeland, 1947). Similar to M2, this
perspective is useful to track growth and inflation dynamics, but is less useful to monitor risks to
financial stability in an ecosystem where the securities connecting real economy borrowers and lenders
have an increasingly active second act in life as collateral, and where securities financing transactions
such as repurchase agreements (repos) and securities lending have grown dramatically to enable
shorting and levered fixed income investing for asset managers, as well as to enable the manufacture of
credit-safe, short-term assets for cash pools. Moreover, the Flow of Funds accounts end where
derivatives and Eurodollar markets begin. Derivatives separate the flow of risks (foreign exchange,
duration and credit risks via corresponding swaps) from the flow of funds, and hence looking at
investors’ exposure to bonds without looking at accompanying derivatives or offshore dollar funding
needs makes the usefulness of the Flow of Funds accounts for financial stability monitoring purposes
somewhat limited. The map presented with this paper shows how flows of short-term funding link up
with the flows of collateral, the flows of risks (via swaps) and the flows of Eurodollars, with an ultimate
aim to develop a set of Flow of Collateral, Flow of Risk, and Flow of Eurodollar accounts to augment

the Flow of Funds accounts (see Pozsar, 2014, forthcoming).

Third, discussions regarding dealer banks’ balance sheet dynamics mostly take into account
micro-drivers (such as dealers’ pursuit to maximize return on equity subject to VaR constraints, see
Adrian and Shin, 2010), but not the secular changes in the global financial ecosystem that banks inhabit.
However, understanding the ecosystem that banks operate in is imperative, as it can influence the types
of lending activities they engage in, and the types of liabilities they issue. Indeed, the secular rise of the
volume of securities financing transactions such as repos and securities lending, and the related increase
in the size of dealer balance sheets is closely related to the proliferation of institutional cash pools and
balance sheets with structural asset-liability mismatches since 2000. The latter include the balance sheets
of reserve managers (due to sterilization costs), underfunded pensions and more broadly, fixed income
return expectations that failed to adjust to the secular down-drift in interest rates since the 1980s. These
mismatches are the drivers behind both the “low bang for the buck” lending of large volumes of long-
term Treasury and agency securities for the manufacture of safe, short-term assets for institutional cash
pools via dealers’ repo liabilities, and allocations to “high bang for the buck™ leveraged investments
such as hedge funds, separate accounts and absolute return bond funds that are significant consumers

of dealers’ reverse repo assets. Securities financing transactions are crucial in setting the price of
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financial assets and in particular the Treasury term premium, which affects the real economy through
borrowing costs indirectly. Efforts to measure the collateral value of Treasury securities and the extent
to which levered bids for Treasuries affect the term premium and credit spreads, respectively should be
high on the research agenda. The accounting framework presented in this paper is a first step toward

framing and understanding these questions better.

The paper has six parts as follows. Part one discusses the hierarchy of money in the modern
financial system through various money claims’ proximity to the government. It classifies money and
money-like claims into four categories from a credit risk perspective. Such classification can be helpful
in the design of a new set of monetary aggregates used not for the purposes of monitoring price
stability but for the purposes of monitoring financial stability. Part one also explains how the Federal
Reserve’s reverse repo facility (RRP) helps streamline the plumbing of the financial system and reduce
interconnections by giving dealers and money funds at the core of the shadow banking system access to

reserve accounts for the very first time in the monetary history of the United States.

Part two discusses the hierarchy of access — the type of money claims institutional cash
pools have access to. For cash pools, money begins where M2 ends and because of a systemic shortage
of safe, short-term, public assets, the bulk of cash pools are constrained to be invested in private money
claims with some degree of credit risk — not out of choice, but for a lack of better alternatives. Part
two also explains how RRP balances could potentially evolve into becoming minimum liquidity

requirements for shadow banks, much like reserves are the basis of liquidity requirements for banks.

Part three discusses the hierarchy of the uses of cash. It classifies the activities of core
financial intermediaries and the buyside into three categories: money creation and loan-based lending,
money dealing, and money market funding of capital market lending. The aim of the section is to
highlight the unique role of dealers as intermediaries between institutional cash pools and levered fixed
income investors, and to highlight data gaps in measuring the volume of repo funding raised by such
investors as well as the volume of short-term FEurodollar funding and foreign exchange (FX) swaps
used to fund dollar-denominated portfolios by non-U.S. banks globally. Part three also explains how
RRPs will allow the Federal Reserve to set minimum haircuts on safe assets, and hence have much
more control over market-based credit cycles than in the past when competition drove haircuts on safe
assets to bare-bone minimums. Combined with the potential use of RRPs as reserve requirements for
shadow banks, the control of haircuts across the system via RRPs could be viewed as the stick for the
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ultimate carrot of the Federal Reserve’s evolution to become a dealer of last resort in Bagehot’s 21

century sense (see Mehrling, 2010, Mehtling et al, 2013, Carney, 2013 and Bank of England, 2013).

Part four sketches an accounting framework of the ecosystem of cash and risk portfolio
managers that exists around dealers. This accounting framework depicts and measures the very core of
the shadow banking system. The aim is to highlight that, for the most part, dealers are matched book
intermediaries whether one looks at their securities financing or swaps books. Dealers intermediate,

rather than transform, credit, maturity, FX, and liquidity risks.

Part five explains the global macro drivers behind the secular rise of the shadow banking
system — in particular, the secular rise in the volume of securities financing and swaps transactions
intermediated through dealers’ balance sheets. The main message is that it is not possible to understand
and regulate the shadow banking system without paying attention to the rise of global imbalances and
their drivers. Many of these drivers are closely related to the drivers of “secular stagnation” (see
Summers, 2014). Consequently, one way to interpret the phenomenon of shadow banking is as the
financial economy reflection of real economy imbalances such as excess savings, slowing potential
growth, and the rising share of corporate profits relative to wages in GDP. Finally, part six concludes

the paper.

PART I — THE HIERARCHY OF MONEY

Money is usually defined from a functional perspective as a “unit of account, store of value
and medium of exchange.” However, this definition does not take into account the quintessential
attribute of money — that money always trades at par on demand — and the institutional arrangements

that underpin this attribute.

Money claims are also hierarchical (see Mehrling, 2012), in the sense that not all money claims
are equally strong in their par on demand promise in all states of the world, and that always and
everywhere money is something different for central banks, banks, shadow banks and all other

participants in the financial ecosystem.

For example, under the gold standard, gold was money between central banks, reserves were
money between banks, and deposits were money between participants in the real economy. At each
level of the hierarchy, net payments were settled using the claims of entities at the next higher level of
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the hierarchy. In normal times, participants in the real economy settled using bank deposits, banks
settled using reserves and central banks settled using gold as international reserves. In crisis times,
deposits were convertible into currency, currency into gold, and gold into foreign currency all at par on

demand due to conversion rates and FX rates fixed in terms of gold.

The hierarchy of money is more complex in today’s financial system but can be demonstrated
through various money claims’ proximity to the government, which is a function of the official liquidity

and credit puts that may back them directly, indirectly or not at all.

There are four core institutions engaged in the issuance of money claims in the modern

financial ecosystem: the central bank, banks (small and large), dealer banks and money market funds.

These institutions issue four core types of money claims. The central bank issues reserves.
Banks issue deposits. Dealer banks issue repos. Money funds issue constant net asset value (NAV)

shares.”

Each of these money claims is backed by assets and we can categorize money claims first
according to whether the assets backing them are public or private. Public assets are U.S. Treasury bills
and notes, and more broadly, agency debt and residential mortgage-backed securities (RMBS). Private

assets are dollar-denominated bills, bonds, asset-backed securities (ABS), and loans issued globally.’

Money claims backed by public assets include: (1) currency and reserves, which are liabilities
of the central bank backed by Treasury notes and agency debt and RMBS; (2) government repos, which
are liabilities issued by dealers’ government bond trading desks collateralized by public assets; and (3)
constant NAV shares issued by government-only money funds, backed by Treasury bills and other

short-term assets.

Money claims backed by private assets include: (1) deposits, which are liabilities of banks

backed by loans; (2) private repos, which are liabilities issued by dealers’ credit trading desks

4 More precisely, constant net asset value shares, or shares that are meant to trade at stable transaction prices, are issued not
only by money market funds but also by short-term investment funds and local government investment pools. We omit
these investment pools from our discussion to concentrate the readet’s mind only on the largest, core issuers of such shares:
2a-7 money market funds.

5 The paper and accompanying map omit the details of agency debt and RMBS to concentrate the reader’s mind on the
extreme ends of the money/credit spectrum.
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collateralized by private assets, such as corporate bonds, ABS and private-label RMBS; and (3) constant

NAYV shares issued by prime funds, backed by private bills, such as commercial paper, and other assets.

These instruments have one common attribute, which is that they promise to trade at par on

demand. This makes them money.

But not all money claims are created equal. One area where money claims differ is in

functionality, that is, whether they can be used for transactions, that is, for settlement purposes.

The net payments of dealers and money funds, and those of all other actors in the broader
financial ecosystem, are settled using demand deposits, and net deposit flows between banks are settled
via transfers of reserves between banks’ reserve accounts maintained at the central bank. In this sense,
banks and demand deposits are special among core institutions and core money claims because of their
unique role in forming the backbone of the payments system and facilitating the payments of all entities

lower in the system-hierarchy.’

Overnight repos and constant NAV shares are different. Unlike demand deposits, they
cannot be used for settlement pruposes. But they are still considered money because they can be traded
for a demand deposit at par on demand. In other words, they are convertible into payments system
money, that is, cash, in the form of a demand deposit, which can then be used for settlement purposes.
From the perspective of the holders of repos and constant NAV money fund shares the plumbing
behind how these claims are converted into cash for settlement and transaction purposes does not

matter as much as the price (par) at which they get converted into cash relative to par.

Money claims with stated maturities longer than overnight but less than a year are money-like
claims. Money-like claims offer par at maturity (in the near-term) but not on demand, and in case one
needs to convert them into payment systems money before maturity, they are breakable at a penalty or

negotiable at prices normally very close to par. For example, negotiable time deposits issued by banks

¢ In the case of demand deposits, moneyness is a property that derives from the function of the institutions (banks as
backbones of the payments system) around them. Similatly, gold is money only when there are institutions ensuring its
liquidity and the stability of its value (the FX rate) vis-a-vis paper money.
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and term repos issued by dealers are both money-like claims, as are U.S. Treasury bills and U.S.

Treasury notes maturing within one year.’

In reality, the demarcation between money and money-like claims is not firm — money exists
along a spectrum. Money-like claims with one, two, or three days or just a week left to maturity
practically trade at par on demand because they have minimal price risk. That said, they are not quite as
money-like as money claims proper, but are much more money-like than claims with for example one

month to maturity (see Greenwood, Hanson and Stein, 2010 and Pozsar, 2011).

Another area where money and money-like claims differ is in the strength of their promise of
par on demand and par at maturity, respectively, in all states of the world. The strength of these
promises depends on the type and quantity of liquidity reserves, and the type and mix of liquidity and
credit puts backing them. Fach will be discussed later in this paper, and unless precise terms are

needed, the rest of the paper will refer to money and money-like claims simply as money.

Except for the central bank, all core institutions engaged in the issuance of money need to
hold money assets which are the money liabilities of institutions higher up in the hierarchy. For banks,
money is reserves at the central bank. For dealers, money is overnight government repos with
wholesale banks (a subset of banks to be discussed in Part I1I) and other dealers.” For government-only
money funds, money is overnight government repos issued by dealers’ government trading desks. And
for prime money funds, money is overnight private repos issued by dealers’ credit trading desks (note
that these relationships are currently in flux with the introduction of the Federal Reserve’s reverse repo
facility, which effectively grants dealers and money funds access to reserve accounts; the macro

implications of the facility is discussed at the end of Part I).”

7 Treasury bills and negotiable certificates of deposit are negotiable subject to market risk. Time deposits and term repos are
breakable subject to penalties.

8 We are concerned with the question of what money is for primary dealers. The U.S. Flow of Funds accounts show broker-
dealers holding $117 billion in cash in checkable deposits at banks. This number, however, is skewed by the cash balances of
thousands of smaller broker-dealers that are not primary dealers. Primary dealers minimize their exposure to unsecured bank
deposits and keep their cash in the form of Treasury bills and reverse repos with a broad range of counterpatties. Goldman,
Sachs & Co., Goldman’s U.S. broker-dealer subsidiaty is a case in point. As of the third quarter of 2013 the consolidated
entity held a total of $57.9 billion in overnight cash deposits. Of this, bank subsidiaries held $57.2 billion ($48.9 billion held
as reserves at central banks). This leaves only $0.7 billion in overnight cash deposits between the holding company and the
major broker-dealer subsidiaries. This number, however is dwarfed by the $86.3 billion in U.S. government obligations
owned by the broker-dealer, an undisclosed portion of which is held as collateral against reverse repo agreements (see
Goldman’s 10-Q, 2013Q3, pp. 167-8).

° Prime funds also keep overnight government repos as part of their money balance, but only prime funds hold overnight
private repo not government funds.
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Importantly, these are not examples of money as a settlement medium for each institution
(which has been discussed above) but how net payment surpluses accumulated for liquidity reasons are

stored.

Net payment surpluses in the form of payments system money (deposits for dealers, money

funds and other nonbanks) are never left uninvested, especially in wholesale amounts, for two reasons.

First, payment system money is noninterest bearing and on wholesale amounts pennies and

basis points add up to millions quickly.

Second, payments system money in wholesale amounts is uninsured and represents credit

exposure to the bank where they are deposited.

The credit-risky, yet noninterest bearing nature of wholesale deposits is the fundamental
reason why large cash balances are always redeployed in the money market into claims that from a

credit-risk perspective are superior to demand deposits and also pay interest."’

Banks, dealers, and money funds all issue liabilities that are safer, shorter-term and more

liquid than their asset portfolio.

Borrowing short and lending long(er) on net is the essence of any form of banking and the
source of intermediaries’ interest margin, or carry. But running a maturity mismatch (that is, being in
the maturity transformation business) involves rollover risks, and in case of a panic, survival depends
on one’s stock of overnight money assets (that is, liquidity) and access to emergency funding, which is

not the same for all — this is the hierarchy of liquidity puts.

At the bottom of the hierarchy are money funds, which can raise only limited amounts of
additional liquidity either by lending securities or via committed or uncommitted credit lines from

banks."

10 Another reason is that banks have a 10 percent reserve requirement on large transaction accounts (those greater than $89
million, see Federal Reserve, 2014), but this isn’t an incentive for depositors but banks to swap liabilities.

11 Borrowings cannot exceed 30 percent of a money fund’s assets under management. While money funds maturity
mismatch is small relative to other intermediaries, in a panic they have less room to get access to liquidity on scale than
banks.
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Dealers are next in the hierarchy. They have more room to borrow against assets, but still
have only limited access to liquidity in a panic. If no private counterparty is willing to lend, money

funds and dealers must sell, which will likely end in a fire sale.

Raising liquidity by borrowing against and selling assets is access to funding and market
liquidity, respectively. Funding and market liquidity are private liquidity puts because both depend on

private market participants (banks and dealers) for execution.

Retail and wholesale banks can borrow against assets or on a last resort basis put them to the
central bank. As a result, banks rarely have to sell assets in a fire sale. These options represent access to

funding and lender of last resort liquidity, respectively.

Finally, the sovereign has a monetary backstop. This option is typically used during times of
war, and more recently during financial crises (see McCulley and Pozsar, 2012 and Ferguson et al,

2014).

Lender of last resort access and monetary backstops are public liquidity puts because they are

administered by the central bank.

But lender of last resort access is of value only if one has the capital to put up the haircut at
the central bank to raise liquidity. If capital is short, solvency is the key risk, and credit risk becomes
paramount. Different money claims have different levels of credit protection — this is the hierarchy of

credit puts.

At the top of the hierarchy are Treasury bills which are backed by the government’s full faith

and credit and authority to tax.

One level down in the hierarchy are insured deposits issued by retail banks, which are insured

by the government (the Federal Deposit Insurance Corporation) up to $250,000.

Government guarantees and deposit insurance are public credit puts, because they are both

administered by the official sector.
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Next in the hierarchy are repos, which are secured claims. Repos can be tiered depending on
the type and creditworthiness of counterparties, which may be wholesale banks or dealers, and the type

of collateral involved, which may be public or private securities.

Repos are followed by money funds. Money funds invest in two types of assets: secured (such
as repos, see above) and unsecured. In terms of unsecured investments, government-only funds invest
only in government-guaranteed (and hence credit-safe) Treasury bills, while prime funds also invest in
unguaranteed (and hence credit-risky) private bills, the risks of which they aim to minimize via

diversification.'

In addition, money funds may also have reputational puts to their sponsors. However, these
puts are fairly weak, because they are not contractual and depend on sponsors’ strength (see McCabe,

2010).

Collateral, diversification, and reputational puts are private credit puts. They represent

recourse to collateral and private resources in the form of issuers’ or sponsors’ capital (or net worth).

At the bottom of the hierarchy are uninsured bank deposits, those bigger than $250,000.
Uninsured deposits are nothing more than unsecured and undiversified private credit claims (essentially,
private bills) that in some states of the world may be worse credits than repos (which are secured
claims) or prime money funds (which are backed by diversified portfolios of unsecured claims). In sum,
without government insurance, deposits fall from the very top to the very bottom of the hierarchy of

13
money.

The types of assets and direct and indirect liquidity and credit puts behind various

instruments yield four categories of money. These are purely public, private-public, public-private, and

12 A more precise ranking of repos and money funds would go from government repos on top, government-only and prime
money funds next, and private repo last.

13 Counterarguments are that (1) failing banks usually merge into healthier ones so that depositors do not lose access to their
deposits exceeding the amount of the Federal Deposit Insurance Corporation’s (FDIC) deposit insurance cap; and (2) in the
few instances of bank failures, uninsured depositors have been reimbursed expeditiously through depositor payouts (see
Tarullo, 2013). However, these arguments downplay the fact that regulators always retain discretion in resolving banks. With
very large holdings of uninsured deposits these may include taking into account the political economy dimensions of
payouts being skewed toward large depositors at the expense of smaller uninsured depositors, and the sovereign’s fiscal
capacity and willingness to provide blanket guarantees on the uninsured deposits of the largest banks (see for example
Cyprus in 2013 where large uninsured depositors suffered). The factors determining how banks will be resolved and how
expeditiously uninsured depositors will be paid out are unnecessary risks to take if one has the option to go for repos, which
are bankruptcy remote and offer same-day access to funds.
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purely private money, with a decreasing strength to their promise of par on demand and par at maturity,

during all phases of an interest rate or credit cycle — this is the hierarchy of money (see Figure 1).

In the upper-left corner of the Money Matrix in Figure 1 are purely public monies. These are
currency and reserves issued by the central bank and Treasury bills issued by the government. These are
the safest of safe assets in the financial ecosystem. The remainder of the paper will refer to these

instruments as “public money.”

In the lower-left corner of the matrix are private-public monies. These are insured bank
deposits.'* Insured deposits are private-public money because they are backed mostly by private loans
and are explicitly backstopped by both public liquidity and credit puts in the form of discount window
access and deposit insurance. The emphasis here is on the explicit and public nature of backstops. The

rest of the paper will refer to these instruments as “insured money.”

In the upper-right corner of the matrix are public-private monies. These are government
repos (repos collateralized by credit-safe public securities issued by dealers’ government bond trading

desks) and the constant NAV shares of government-only money funds.

14 Demand and time deposits are just conceptual goal posts. In reality, demand deposits are called transaction accounts,
negotioable order of withdrawal (NOW) accounts, money market deposit accounts (MMDAs) or savings accounts. In turn,
time deposits may be small or large and if large, breakable or negotiable.
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Figure 1: The Money Matrix"’
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15 The money matrix does not show bank equity and notions of leverage as the aim is to categorize money claims’ according
to their proximity to the government.
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Public-private money claims are backed by public assets but are not backed by public liquidity
and credit puts explicitly. They are private promises to pay par on demand and par at maturity.
However, because of the public nature of the collateral and assets backing them, public-private claims
effectively have implicit access to both public liquidity and credit puts, because public assets are open
market operation eligible and have no credit risk.' The emphasis here is on the implicit and public
nature of backstops. The remainder of the paper will refer to these instruments as “public shadow

money.”

In the lower-right corner of the matrix are purely private monies. These are private repos
(repos collateralized by credit-risky private securities, such as corporate bonds, issued by dealers’ credit

trading desks) and the constant NAV shares of prime funds.

Purely private money claims are backed by private assets and, similar to public-private money
claims, are not backed by public liquidity and credit puts explicitly. They too are private promises to pay
par on demand or at maturity. However, private money lacks even indirect access to public liquidity and
credit puts, because private assets are not open market operation eligible and have plenty of credit risk,
which makes purely private claims relatively risky, peripheral forms of money. The emphasis here is on
the lack of even implicit forms of public backstops. The remainder of the paper will refer to these

instruments as “private shadow money.”

Uninsured bank deposits are also private shadow money. Although the wholesale banks that
issue these do have access to official liquidity puts, if the central bank is unwilling to lend to a bank
during a panic — perhaps because it deems the bank insolvent — the absence of an explicit public
credit put effectively makes uninsured deposits credit-risky private bills. Post-crisis limitations on the
Federal Reserve’s lender of last resort authority and the Federal Deposit Insurance Corporation’s ability
to guarantee banks’ unsecured debt (such as uninsured deposits) make this point even starker (see

Geithner, 2014).

Note that the Money Matrix in Figure 1 displays only the core institutions and instruments of

the onshore U.S. dollar money market, institutions and instruments that are cornerstones in the

16 For example, Goldman Sachs uses open matket operations eligibility as justification for holding its liquidity in Treasuries
and agencies (either outright or as collateral in reverse repos, 10-Q, 2013Q3, pp. 167-168). That said, Treasuries are truly
credit risk free only if one ignores political risks around debt ceiling negotiations, but even with those political risks, the lack
of cross default provision makes Treasuries the safest of safe assets around.
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provision of a specific subset of safe assets, namely safe, short-term assets that carry no or only minimal

credit and duration risks."”

Eurodollar (that is, offshore) money market instruments, to be discussed in Part III of this
paper, and private bills other than uninsured deposits, are not displayed in the matrix, because from the
perspective of onshore investors, they are secondary in the hierarchy of safe assets."® These instruments

are more a means to enhance yield by taking on credit risk rather than cornerstone safe assets.

The Money Matrix is also useful to demonstrate where the shadow banking system sits within

the broader ecosystem (see Figure 2).

The shadow banking system (see McCulley, 2007) and its core institutions, dealers, and
money funds, are on the right-hand side of the matrix and can be divided into two subsystems: a
public-private and a purely private shadow banking subsystem, which in turn issue public shadow

monies and private shadow monies, respectively."”

The public-private subsystem is built around public assets such as Treasuries, and agency debt
and RMBS. It conducts maturity and liquidity transformation but no credit transformation because
public securities have no credit risk.*” Here maturity and liquidity transformation mean turning
predominantly long-term public securities into short-term, par at maturity (that is, money-like) claims
via term repos, and overnight, par on demand (that is, money) claims via overnight repos and constant

NAYV money fund shares, respectively.

The purely private subsystem is built around private assets, such as corporate bonds, asset-
backed securities, and private-label RMBS. It also conducts maturity and liquidity transformation, as

well as credit transformation via tranching and haircuts higher than on private repos because private

17 The term safe asset is meant to imply safety from a credit risk perspective but credit-safe assets can still be risky from a
duration or FX risk perspective.

18 Conceptually, Eurodollar instruments and private bills such as commercial paper should be somewhere on the margins of
the bottom quadrants of the matrix.

19 We do not classify the now defunct structured investment vehicles and conduits as core intermediaries of the shadow
banking system. Even at their peak, their sizes were dwarfed by the size of both dealers’ and money funds’ balance sheets.

20 Assuming a fiat money system, that debts are denominated in national currency, and that central banks are willing to print
when markets are unwilling to fund.
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Figure 2: Placing Shadow Banking Within the Broader Ecosystem

Central Bank Dealer Banks
(Federal Reserve) (government desk)
T-Notes Currency T-Repos T-Repos
Reserves (o/n) < (o/n)
. . .
2 T-Notes T-Repos
% (term)
: |
0
- Sovereign Money Funds
g (U.S. Treasury) (government-only)
[a¥} T T
R T-R | T-CNAV
eserves T-Bills epos S
(o/n) (o/n) <f (o/n)
Public T-Bills Public
o money (term) shadow
It}
(U]
0]
<
Banks Dealer Banks
(retail) (credit desk)
Reserves Deposits P-Repos P-Repos
(o/n) (o/n) <l (o/n)
m . . .
)
g P-Loans P-Notes P-Repos
9]
< (term)
by
g Banks Money Funds
-Q (wholesale) (prime)
Q—J 13
Reserves T-Repos P-Repos P-CNAVs
(o/n) (o/n) (o/n) < (o/n)
P-Loans Deposits P-Bills Private
(term) (term) sha dow

Source: Pozsar

Public Backstops

(2014)

OFFICE OF FINANCIAL RESEARCH

www.treasury.gov/OFR

Liabilities

Private Backstops

Shadow Banking System

v

18



securities collateral are credit-risky. It were the securitization and funding flows of this subsystem that

were mapped and described by Pozsar, 2008 and Pozsar et al, 2010.

In terms of measurement, Chart 1 shows that at the end of 2013 the largest category of par
on demand money claims was private shadow money comprised of uninsured demand deposits issued
by banks, overnight private repos issued by dealers’ credit desks, and the constant NAV shares of prime

money funds at a total of $3.2 trillion.”

The second largest category was public money issued by the Federal Reserve at just under
$2.5 trillion (excluding currency) and Treasury securities with a remaining maturity of less than seven

days at more than $100 billion for a combined total of about $2.6 trillion.

Chart 1: Par on Demand Money Claims by Type, $ billion
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Sources: Haver, Federal Reserve Board, Federal Reserve Bank of New York, FDIC

2l The term demand deposits refers to the portion of uninsured, noninterest-bearing transactions accounts in excess of
$250,000 as measured by the FDIC.
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The third largest category was public shadow money comprised of overnight government
repos backed by Treasuries and agency debt and RMBS and issued by dealers’ government trading

desks, and the constant NAV shares of government-only money funds at $2.3 trillion.

Finally, the smallest category was insured money claims comprised of insured demand

deposits issued by banks at $1.4 trillion.

Chart 2 plots a similar ranking of par at maturity money-like claims. The largest category was

insured money-like claims in the form of banks’ insured savings and small time deposits at $6 trillion.

Chart 2: Par at Maturity Money Claims by Type, $ billion™

6,000

Insured Money Public Money Private Shadow Money Public Shadow Money
03-13

T-Bills T-Notes w/ RM < 1 yr. Small TDs and savings deposits Large TDs mDealer Repos [term] m Securities Loaned

Sources: Haver, Federal Reserve Board, Federal Reserve Bank of New York, U.S. Treasury

22 Netted for large time deposits, term repos and Treasuries held by money funds. Small time and savings deposits are
insured, large time deposits are uninsured.
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The second largest category was public money-like claims comprised of Treasury bills and
notes with a remaining maturity of more than seven days but less than one year at more than $2.3

trillion.

The third largest category was private shadow money-like claims comprised mostly of banks’

large deposits at more than $1.2 trillion.

Finally, the smallest category was public shadow money-like claims comprised of term

government repos backed by Treasuries and agencies issued by dealers” government desks at around

$800 billion.

Importantly, what these rankings show is that as of the third quarter of 2013, the shadow
banking system, at more than $3.8 trillion, issued $800 billion more in par on demand money claims

than retail and wholesale banks with $3 trillion in demand deposits.

By contrast, when it comes the provision of par at maturity money-like claims over the same
period, the U.S. Treasury was a more important supplier than the shadow banking system, but both

were dwarfed by savings and small and large time deposits issued by banks.

Altogether, the size of the core of the shadow banking system was just under $5 trillion as of

the third quarter of 2013, down from a peak of over $8 trillion as of the second quarter of 2008.

These figures are lower than earlier measures of the system (see Pozsar et al, 2010) because
they are narrower in focus: the estimates measure the net supply of money and money-like claims
issued by dealers and money funds at the core of the system and disregards all forms of capital market

lending not funded in the money market.

Initial measures of the system were gross, not netting for holdings between intermediaries,
and included all forms of securitized credit regardless of whether they were funded in the money

market or not, which inflated aggregate measures further.

Banks do more than just lending. They also issue money claims. By extension, if lending
without money creation does not qualify as banking, neither should capital market lending without

money market funding qualify as shadow banking (see for example the works of Mehrling et al, 2013,
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Claessens et al, 2013 and OFR, 2013). Measures of shadow banking should be designed to reflect this

perspective.

Importantly, the Federal Reserve’s monetary aggregates for the United States measure only
the tip of the monetary system discussed above. The Federal Reserve’s MO, M1 and M2 aggregates
measure mostly the insured money supply (insured bank deposits) and only parts of the public money
supply (currency and reserves, but not RRPs and Treasury bills) and the shadow money supply (retail

class money fund shares, but not institutional-class shares and repo liabilities).

The categories of money described above could serve as a template to expand the scope of
the Federal Reserve’s money supply measures to the complexities of the modern financial ecosystem in

a way that also takes into account the hierarchical nature of money.

One way to go about doing this would be to track the supply of both money and money-like
claims across four categories ranging from purely public, private-public, public-private and purely
private, denoted by PD,, PD,, PD, and PD; for Par on Demand money claims and PM,, PM,, PM, and

PM; for Par at Maturity money claims, respectively.

Finally, how does the Federal Reserve’s reverse repo facility fit into the money matrix? If
permanent, the facility would effectively help reduce interconnections between banks, dealers and
money funds — and thereby simplify the system — by eliminating the hierarchical relationships
whereby money for dealers is government repos with wholesale banks, and money for money funds is

repos with dealers (see page 10 and 11 above, and slides 22 — 25 in the accompanying map).

Reverse repos effectively grant shadow banks — dealers and money funds — a checking
account at the Federal Reserve for the very first time in U.S. monetary history, similar to how reserves
held at the central bank function as a checking account for traditional banks. Instead of having to keep
cash with other counterparties, shadow banks will be able to hold cash with the Federal Reserve

directly.
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Figure 3: How Reverse Repos Simplify the Plumbing

Source: Pozsar

(2014)
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PART II — THE HIERARCHY OF ACCESS

Having covered the hierarchy of money, we now turn to the hierarchy of access — that is, the

difference between the types of money that different classes of cash investors have access to.

There are two classes of non-intermediary cash investors in the financial ecosystem: retail and

institutional.”

Retail cash investors are “mom and pop” depositors who keep cash balances mostly in the

form of currency and insured bank deposits, that is, in M0, M1, and M2-types of money.**

Institutional cash investors are institutional cash pools (see Pozsar, 2011). There are four
categories of institutional cash pools: (1) the liquidity tranche of FX reserves; (2) the cash balances of
global corporations; (3) the centrally managed cash balances of institutional investors and the largest

asset managers; and (4) the cash collateral reinvestment accounts of securities lenders.”

In the aggregate, cash pools had at least $6 trillion in cash under management at the end of
2013 (see Chart 3 and OFR, 2013), with average cash balances of about $10 billion and a minimum
threshold to qualify as a cash pool of $1 billion (see Pozsar, 2011).

Unlike retail cash investors, who hold cash mostly for real economy transactions, cash pools
hold cash balances mostly for financial economy transactions — for the daily fixing of FX pegs; for the
safe-keeping of corporate cash balances; and for supporting the liquidity needs of the modern asset
management complex, partly stemming from the increased use of derivatives-based investments (such

as derivative-overlay investments) and securities lending.

Institutional cash pools are managed by cash portfolio managers (cash PMs) whose mandate

is “do not lose.” This mandate limits cash PMs to invest net payment surpluses in safe assets, or more

23 Non-intermediary cash investors are cash investors outside the system. They aren’t directly involved in funding between
banks, dealers, and money funds.

24 M2 also includes retail-class money market funds. However, retail holdings of money market fund shares are dwarfed by
demand deposits and savings accounts.

%5 Institutional investors may manage cash in a principal ot an agent role. Institutional investors in a principal role include
for example pension funds, insurance companies and local governments, and in an agent role, asset managers.
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precisely, safe, short-term assets with maturities ranging from overnight up to a year (that is, money and

money-like claims) but usually not beyond.*

Chart 3: Institutional Cash Pools by Type, $ billion
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However, unlike retail cash investors, cash PMs have no or only limited access to MO, M1 and

M2-types of money for three reasons.

First, it would be physically impossible to handle billions in cash in the form of currency.
Second, they have no access to reserve accounts at the Federal Reserve. Third, because of their sizes,
which are well in excess of $250,000 (the current deposit insurance limit in the United States), they have

no access to insured bank deposits.

26 The term safe asset is meant to imply safety from a credit risk perspective but credit-safe assets can still be risky from a
duration or FX risk perspective.
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If cash PMs were to invest their pools in an uninsured deposit at a single bank, they would
assume an unsecured and undiversified counterparty credit risk in relation to that bank, which is
imprudent and would not get any risk manager’s approval (also see Part I on why cash pools are never

left behind uninvested in the payments system).

This is also true at the macro level as cash pools have grown ever bigger while options to
diversify unsecured bank exposures have been shrinking because of consolidation among wholesale

banks that are best able to absorb large pools of cash (see Pozsar, 2011).

This problem has been exacerbated by the fact that the same wholesale banks may also have
served as providers of credit lines and derivatives and trading counterparties to cash pools, or more
precisely, the larger entities they belonged to. This was a further constraint for cash PMs to keep cash in

deposits on an unsecured basis, as that would only have added to wrong-way counterparty risks.

With public and insured money claims off limits, cash PMs are limited to choose mostly from
a menu of mainly public and private shadow money claims, where allocations follow a hierarchical

order. This is the hierarchy of access — or cash pools’ access to money.

For overnight cash investments the safest possible options for cash pools are Treasury bills

with only days left to maturity.

Overnight government repos with dealers’ government trading desks come next, followed by
government-only money funds. Money funds rank below repos because repos allow control over one’s
choice of counterparties and the exact issues of public securities accepted as collateral, whereas through
money funds one is subject to the counterparty and collateral rules of fund managers. As an analogy
think of bespoke versus off the rack suits: both fit the purpose but the former fits better and leaves no

room (or margin) for error.

Prime money funds come next. The diversification they provide over private repos or
unsecured exposures that uninsured deposits represent — the last allocation options — is of value to

cash PMs.

Chart 4 shows that public money claims are only accessible for cash pools in the form of very

short-term Treasuries in the amount of about $100 billion in recent years. Compared to Chart 1, Chart
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4 underscores that currency, reserves, and reverse repos issued by the Federal Reserve are inaccessible

for all institutional cash pools.

It also shows that in the third quarter of 2013, public shadow money claims in the form of
the constant NAV shares issued by government-only money funds and overnight government repos
issued by dealers” government bond trading desks absorbed more than $2 trillion in overnight money

demand from institutional cash pools.

Private shadow money claims in the form of the constant NAV shares issued by prime funds
and private repos issued by dealers’ credit trading desks absorbed another $1 trillion in overnight
money demand. And private shadow money claims in the form of uninsured demand deposits issued by

banks absorbed nearly $1.5 trillion.

Importantly, not all of these uninsured deposits are held by cash pools. What is safe to
assume about the data in Chart 4 is that repos, overnight Treasury bills, and institutional-class money
fund shares are all held by institutional cash pools — retail investors do not invest in these instruments.
However, this is not the case with uninsured deposits which may be held by both retail and institutional
investors. The volume of uninsured deposits in Chart 4 refers to uninsured deposits at banks with
assets of at least $50 billion, and according to the FDIC, it is the aggregate of thousands of accounts

with an average size of between $2 and $3 million.

As such, the volume of uninsured deposits in Chart 4 reflects a mix of holdings by cash pools
(balances well above the $250,000 deposit insurance limit) as well as retail investors (balances marginally
above the insurance limit). However, drawing a more precise line between these two types of uninsured

depositors is not possible with the granularity of the presently available data.

Similar to the case of money claims, cash PMs also face limited access to public money-like
claims. Although Treasury bills are a perfectly safe public money claim for cash PMs to invest in, supply
is insufficient for all cash PMs to invest in them on scale (this shortage of Treasury bills was
documented in detail by Pozsar, 2011 and Claessens et al, 2012 and through an analysis of the liquidity

premium of Treasury bills by Greenwood, Hanson and Stein, 2010).
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Chart 4: Cash Pools’ Access to Par on Demand Money Claims, $ billion”’
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Term cash balances can be invested in volume only in term repos collateralized by public or
private securities and (depending on cash PMs’ appetite for safety versus yield) unsecured credit

instruments such as uninsured certificates of deposit (CDs) and commercial paper (CP).

Chart 5 shows that in the third quarter of 2013, public money-like (that is, par at maturity)
claims in the form of short-term Treasuries absorbed about $2.3 trillion in term money demand from
cash PMs. Public shadow money-like claims in the form of term government repos issued by dealers’
government trading desks absorbed close to $900 billion. Insured money-like claims in the form of

insured small deposits (which cash PMs obtain by dividing cash balances into insured portions and

27 Chart 4 is derived by subtracting retail-class money fund shares and insured demand deposits held by households from the
first, third, and fourth columns of Chart 1, respectively, and subtracting reserves and RRPs from the second column.
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spreading it among banks) absorbed $140 billion. And private shadow money-like claims, in the form

of large, uninsured time deposits, absorbed more than $1.2 trillion.

Similar to uninsured demand deposits in Chart 4, data gaps do not allow for a more precise

breakdown of uninsured time deposits held by institutional versus retail cash investors in Chart 5.

Chart 5: Cash Pools’ Access to Par at Maturity Claims, $ billion®
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The above charts show that cash pools, unlike retail cash investors, do not have access to MO,

M1 or M2 types of money. That is, for institutional cash pools money begins where M2 ends.

The fact that institutional cash pools are constrained to holding mainly public-private and

purely private shadow money claims means that they always face some counterparty and collateral-

28 Short-term Treasuty securities and large time-deposits have been netted for money funds’ holdings of these instruments.
Cash pools’ access to small time deposits is achieved by splitting cash pools into insured amounts across banks.
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related risks in cash portfolios. This is the fundamental reason behind the fickle and finicky nature of
the wholesale funding market today, which is not as much an interbank (see Shin, 2010a) but rather an

institutional cash pools to wholesale banks and dealers market.

It follows that, a financial ecosystem increasingly funded by a relatively low number of well
informed, very large and uninsured institutional cash pools is bound to be much less stable than one
funded by a very large number of uninformed, small and insured depositors. This makes the rise of

institutional cash pools a most fundamental, yet underappreciated source of systemic risk today.

What this analysis also implies is that any discussion of “core” versus “noncore” (that is,

deposit versus nondeposit) liabilities (see Shin, 2011) should be context dependent.

The core versus noncore characterization of liabilities has been shaped by analyzing
petipheral cases — Northern Rock in the U.K. (see Shin, 2010a) and South Korean banks’ noncore

liabilities which have historically been dominated by U.S. dollar borrowings (see Shin, 2010b).

However, the picture looks completely different at the core of the dollar-based global
financial system (see for example Mehrling, 2011 and Mehrling et al, 2013), where certain types of core
intermediaries such as dealers fund balance sheets almost exclusively using noncore repos, and where
cash PMs — as an increasingly dominant group of funding providers in the ecosystem — prefer to
invest their cash in noncore liabilities that put them in a legally senior position relative to uninsured

core liabilities such as deposits (see Pozsar, 2011).

In particular, what are usually referred to as intermediaries’ core par on demand liabilities
(demand deposits) are typically marginal assets in institutional cash portfolios because of insurance
limits, and what are referred to as intermediaries’ noncore par on demand liabilities (overnight dealer

repos and money fund shares) are the dominant assets in institutional cash portfolios (see Chart 06).

Chart 6: “Core” versus “Noncore” Overnight Money Claims, $ billion
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Similarly, intermediaries’ core par at maturity liabilities (time deposits and negotiable CDs) are
less prominent in institutional cash portfolios due to deposit insurance limits relative to the sum of
noncore money-like claims (term dealer repos and short-term Treasuries, respectively), which are the

dominant term assets in institutional cash portfolios (see Chart 7).

Finally, what does the Federal Reserve’s reverse repo facility mean from the perspective of

institutional cash pools?

Unlike retail cash investors, for whom public money is available in the form of currency,
institutional cash pools still do not have direct access to public money, as reverse repos are available

only to shadow banks, not cash pools. That said, reverse repos mean that the shadow money claims

Chart 7: “Core” versus “Noncore” Term Money Claims, $ billion
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that cash pools keep the bulk of their cash balances in are now backed — at least in part — by
something of much higher quality than anything that was available before: the gradual increase in the
size of the Federal Reserve’s reverse repo facility with individual shadow bank counterparties means a
gradual increase in the share of shadow money claims backed by the safest of safe assets — the

liabilities of the Federal Reserve.

It is also worth emphasizing that reverse repos, if permanent, could become the basis of a
liquidity-requirement regime for shadow banks. Much like banks have a minimum reserve requirement
against the demand deposits they issue, minimum reverse repo balances could become the equivalent of
minimum reserve requirements for shadow banks against the overnight repo and constant NAV

liabilities they issue.
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Were such minimum reverse repo requirements to become the norm, the safety of shadow
money claims would increase for two reasons: there would be more explicit official liquidity buffers
backing them, and, operationally, shadow banks would have a standing account relationship with the
Federal Reserve. Potential liquidity requirements for shadow banks, coupled with enhanced supervisory
powers over shadow banks, could potentially be an important step along the Federal Reserve’s
evolution toward becoming a “dealer of last resort” in Bagehot’s 21% century sense (see Mehrling, 2010

as well as Mehrling et al, 2014).
PART III — THE HIERARCHY OF USES

Once cash PMs have invested their cash balances with wholesale banks, dealers, and money
funds, their cash will be used toward different ends. Some will be used to redistribute dollar liquidity
between intermediaries in the financial ecosystem globally, and some to fund large portfolios of capital
market bonds, also globally. This section of the paper discusses the hierarchy of the uses of cash —
hierarchy because some forms of intermediation get cash to the economy directly, some less directly,
and some even less directly by setting the price of securities (and hence risk premia) in secondary

markets.

One way to rank the uses of cash within the ecosystem is to start with the lending and money
creation function of banks on top. The vast majority of credit and money claims in the ecosystem begin
life as a loan and the creation of a demand deposit in equal amounts (see Turner, 2013, Bank of

England, 2014 and Kumhof and Jakab, 2014).

Some loans are retained by banks and some are securitized, but what is certain is that once a
loan and corresponding demand deposit account have been made, the borrower will draw on that
account and spend the cash in it. When