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Money, Banking and the Macroeconomy – Part II

October 21 & 23, 2020

Reading:

M. McLeay, A. Radia, and R. Thomas, “Money creation in the modern
economy,” Bank of England Quarterly Bulletin, Q1, (2014).
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Governance

Division of Responsibilities:

1 The central bank is the lender of last resort to the banking
system (e.g. bank runs and deposit insurance).

2 The government is responsible for the solvency of the banking
system (e.g. bailouts).

3 The central bank is the lender of last resort to the
government.

4 The central bank and government need to work well together.
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Money Creation

Banks are in the business of selling credit. Like any other
firm, the amount of goods and services they can sell de-
pends on the demand for their product. Money is created
as a by-product of new loans granted by depository insti-
tutions.

– Basil J. Moore (1989).
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Money Creation

Overview:

In a modern economy, most money takes the form of bank
deposits.

Whenever a bank makes a loan, it simultaneously creates a
matching deposit in the borrower’s bank account, thereby
creating new money.
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Money Creation

Overview:

Although commercial banks create money through lending there
are limits:

1 Banks need to be profitable in a competitive banking system.

2 Prudential regulation constrains bank activities in order to
maintain the resilience of the financial system.

3 Users of money can annihilate it by paying off existing debts.
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Money Creation

Overview:

Monetary policy is an ultimate limit on money creation:

1 Central banks control the interest rate on

reserves.

short-term reverse-repo lending to commercial banks,

short-to-intermediate-term lending to commercial banks
(advances).

2 Central banks can also create new money via assets purchased
from non-bank financial companies; a process known as
quantitative easing (QE).
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Money Creation

Overview:

The money-creation process:

1 Banks decide how much to lend. A function of

available profitable lending opportunities. (consumers &
investors)
the interest rate. (central bank)

2 Bank lending decisions determine how many bank deposits are
created.

3 The amount of bank deposits influences the amount banks
hold in reserves.
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Money Creation

Lending creates deposits.

Two common forms of money are:

bank deposits: IOUs from commercial banks to households &
companies.

currency: mostly IOUs from the central bank.

In a modern economy bank deposits:

make up the vast majority of the money in circulation.

are mostly created by commercial banks themselves.
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Money Creation

Lending creates money (deposits).

When a bank makes a loan it credits the borrower’s bank
account with a bank deposit of the size of the loan. At
that moment new money is created.

Bank deposits are a record of what the bank owes its
customers; a bank liability.

Note: reserves can only be lent between banks, not to
customers (because they don’t have central bank accounts).
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Money Creation and Annihilation

Repayment of bank loans annihilates money (deposits).

Money creation and annihilation:

A consumer spends money (i.e., exchanges bank deposits for
goods) at a supermarket using a credit card.

The consumer has increased the outstanding loans on their
balance sheet; new money is created.

The consumer pays the credit card bill in full at month end.

The bank reduces the amount of deposits in the consumer’s
account by the amount of the credit-card bill, thus
annihilating all of the newly created money.

Lecture 15 – Money, Banking, and Macro II: R. J. Hawkins Econ 100B: Macroeconomics 10/ 26



Money Creation and Annihilation

Repayment of bank loans annihilates money (deposits).

Banks making loans and consumers repaying them are the
most significant ways in which bank deposits are created and
annihilated in the modern economy.

Deposit creation or annihilation will also occur any time the
banking sector (including the central bank) buys or sells
existing assets from or to consumers, or, more often, from
companies or the government.
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Money Creation and Annihilation

Repayment of bank loans annihilates money (deposits).

Banks buying and selling government bonds is one particularly
important way in which the purchase or sale of existing assets
by banks creates and annihilates money.

Money can also be annihilated through the issuance of
long-term debt and equity instruments by banks.

Deposits to overseas residents do not annihilate money per se,
but overseas residents’ deposits and foreign currency deposits
are not always counted as part of a country’s money supply.
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Money Creation: Limits

Three main sets of constraints on money creation:

1 Operational constraints.

2 Customer constraints.

3 Central bank constraints.
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Money Creation: Limits

(1) Operational constraints:

Market forces constrain lending because individual banks have
to be able to lend profitably in a competitive market.

Lending is also constrained because banks have to take steps
to mitigate the risks associated with making additional loans.

Regulatory policy acts as a constraint on banks’ activities in
order to mitigate a build-up of risks that could pose a threat
to the stability of the financial system.
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Money Creation: Limits

(2) Customer constraints:

Households and companies who receive the newly created money
might respond by undertaking transactions that immediately
annihilate it, for example by repaying outstanding loans.
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Money Creation: Limits

(3) Central bank constraints:

By influencing the level of interest rates in the economy, monetary
policy affects how much households and companies want to
borrow.

directly, through influencing the loan rates charged by banks.

indirectly, through the overall effect of monetary policy on
economic activity in the economy.
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Banking and Credit
Capital, Character, Capacity. Source: Carlin & Soskice, Figure 5.7

194 CHAPTER 5. MONEY, BANKING AND THE MACRO-ECONOMY

!"##"$%#&'(%)*+,-(

',./%(+0(1#"2%3,( "#(

3"44.,%#.4

5%.4,6("7(

8"##"$%#

9*.4+,-("7(1#"2%3,

!"#$%#&'$&($))$%*)+&

(,'&#$'&'$&-*#.*)/

:,,#+8*,%'("7(

8"##"$%#(.0;(

1#"2%3,

:<"*0,(

8"##"$%#(+'(

$+44+0=(,"(

3"0,#+8*,%(,"(

1#"2%3,

>+=0.4("7(8"##"$%#&'(

+03%0,+?%(,"($"#/(

6.#;(.0;(<./%(

1#*;%0,(36"+3%'

>+=0.4("7()*.4+,-("7(

1#"2%3,

!.0/&'(4".0(

;%3+'+"0

@7(8"##"$%#(+'(

$+44+0=(,"(1#"?+;%(

6+=6(%)*+,-

',./%("#(

3"44.,%#.4

!.0/&'(;%3+'+"0(

8.'%;("0('+=0.4(

7#"<(8"##"$%#&'(

%)*+,-(',./%

Figure 5.7: Credit constraints: the role of borrower wealth in the lending deci-
sions of banks

explains why the macroeconomic model includes credit-constrained households.
Fig. 5.7 provides a visual representation of the causal chain in the bank’s deci-
sion making process in regard to making loans. It highlights the importance of
borrower wealth in both aligning the incentives of banks and borrowers and in
signalling to the bank the quality of the project. An unfortunate effect of the
problems of moral hazard and asymmetric information is that borrowers who do
not possess the wealth to provide an equity stake in their project will be denied
credit, even if they have a high quality project.

Collateral

Collateral plays a key role in the banking system. It refers to the use of an
asset as a guarantee for a loan: if the loan is not repaid then the creditor has a
claim on the collateral. This is why loans backed by collateral are called secured
loans (see the balance sheet in Fig. 5.9) – they are secured because an asset is
pledged as collateral in case the borrower defaults on the loan.
For most households, their biggest investment is in a house. As we shall see

in more detail below, banks are prepared to lend the large amounts of money
needed to buy a house because of (a) collateral and (b) the down payment by
the purchaser. The down payment plays the role explained above of ensuring
that the borrower has some of their own ‘skin in the game’.
Collateral means the loan is secured against the value of the house: if the

borrower fails to meet his loan repayments, the bank can repossess the house
and sell it. As noted above, this still means the bank bears credit risk on the
loan. This was a serious issue for banks in the United States, Spain and Ireland
during the global financial crisis, where severe recessions and falling house prices
led to many banks taking heavy losses on collateralized real estate loans.
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Banking and Credit
A typical pre-crisis balance sheet Source: Carlin & Soskice, Figure 5.9
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Figure 5.9: The balance sheet of a typical commercial bank before the financial
crisis

a bank, because of the maturity mismatch between its liabilities and its assets,
it could become insolvent if either the assets drop in value, or there is a run on
liabilities, which forces asset sales at discounted prices, so-called ‘fire sales’.
The balance sheet identity can be reorganized as follows:

Assets ≡ Liabilities + Net worth (equity).

The second way of writing the identity highlights the funding of the bank:
it funds its assets through a combination of debt (liabilities) and equity (net
worth).
On the asset side of the simplified bank balance sheet in Fig. 5.9 are six

main items, which are things owned by or owed to the bank:

1. Cash and reserves at the central bank : These are the bank’s highly liquid
assets. Cash and central bank reserves provide the liquidity the bank
needs to operate. Although central banks now typically pay the policy
rate of interest on bank reserves, these do not earn as much as bonds or
loans so a bank will not want to hold higher reserves than it considers
prudent to meet its liquidity needs.

2. Government bonds: Banks hold these assets as they are interest-earning
and relatively safe. Note that the price of bonds varies inversely with the
interest rate so they are not ‘capital-safe’ – although this risk is small for
very short-dated bonds. Government bonds in advanced economies are
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Banking and Credit
Barclays PLC in 2006 (GBP millions). Source: Carlin & Soskice, Figure 5.9
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Figure 5.10: The consolidated balance sheet of Barclays PLC in 2006, £m
Source: Barclays PLC Annual Report 2006

liabilities of the central bank always balance and the central bank has no net
worth. It is not necessary to discuss the central bank balance sheet in detail in
order to understand its interactions with the commercial banks and the role it
plays in macroeconomic stabilization. In light of this, we choose to focus only
on those balance sheet entries that are at the heart of our modelling framework.
The key entry on the asset side of the central banks balance sheet is reverse

repos. This is where the central bank’s lending to the commercial banks through
the repo system is recorded. The central bank charges the policy rate on these
loans and requires high quality collateral to back up these transactions. It is
these loans that set the interest rate floor on all other loans in the economy,
which are set as a mark-up on the rate at which commercial banks can borrow
from the central bank (that is, the policy rate).
The key entry on the liabilities side of the central bank balance sheet is

reserve balances, which record the reserve accounts of the commercial banks at
the central bank. Parallel to the way households can withdraw money from
their current accounts in a commercial bank, banks can withdraw money from
their reserve account at the central bank to settle claims. These accounts can
be interest-bearing (sometimes only above a minimum reserve requirement), in
which case they will yield the policy rate of interest.
Before we move to show how the private sector, banks and the central bank

interact by working through an example, it is important to stress that when
the banking system is operating normally, large volumes of transactions take
place between banks in the money market. These transactions depend on the
confidence that the counterparty bank is solvent. In Chapter 7 we see how these
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Banking and Credit
Flow of funds. Source: Carlin & Soskice, Figure 5.12
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Figure 5.12: The flows of funds in the economy as the result of a boom in
investment

2. Government bonds can be bought by savers in the money market. They
pay an interest rate. However, bonds can gain or lose value. When the
interest rate goes up, the price of bonds falls and the holder makes a
capital loss. This does not happen with deposits. Bonds cannot be used
as a means of payment and although we assume there is no default risk
on government bonds, they are less liquid and more risky than deposits.

3. Finally, bank shares are the riskiest of the three assets. They offer the
possibility of dividends and of an increase in the value of the shares. Bank
shares are the least liquid of the three assets.

For the remainder of this example, we assume that the amount of bank
shares the private sector wishes to hold remains constant each period. This
means that we also assume that new savings that arise as a result of higher
incomes are distributed solely between deposits and government bonds bought
in the money market and are not used to buy additional bank shares.

How will the central bank respond to the investment boom? Fig.
5.12 shows the flows of funds that are triggered by the investment boom. The
figure shows how the economic agents in the macro-economy interact and the
determinants of the key variables that feed in to the central bank’s response
to the boom. Working around the figure clockwise beginning with the private
sector on the left hand side, as we have seen in previous chapters, it is the private
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From the Policy Rate to the Lending Rate
A transmission-channel breakdown. Source: Carlin & Soskice, Figure 5.3
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Figure 5.3: The interest rate assumptions made in the model and the equivalent
interest rates from the UK in 2006
Source: Bank of England (data accessed October 2013)

2006. We can see that there is a spectrum of interest rates in the money and
capital markets. Money market rates are closer to the Official Bank Rate, which
is the policy rate at which banks can borrow from the central bank, than to the
5-year mortgage rate, which is the rate at which banks lend to households. This
is the important distinction in this chapter. In Chapter 7, we introduce another
important characteristic of interest rates: the term structure and the associated
yield curve.
Fig. 7.9 shows that the spread between Bank of England policy rate and

the mortgage rate being charged by UK banks. The chart suggests a stable
relationship in ‘normal times’, which was disrupted by the financial crisis. This
highlights that the key transmission mechanism of monetary policy (i.e. that
changes in rP by the central bank alter the long-term borrowing costs for house-
holds and firms) broke down in the post-crisis world.
We can summarize the important causal relationships by bringing together

Figures 5.1 and 5.2. The modern monetary framework set out in Chapter 3
works in the following way. The starting point is the central bank’s forward
looking diagnosis of the state of the economy and forecast inflation. This fixes
its desired output gap in the usual way in the lower panel of Fig. 5.5. We take
the example where the central bank wishes to keep the economy at equilibrium
output, i.e. at y = ye. Given the mark-up of the lending rate over the policy
rate, the central bank sets the policy rate at rP such that r = rS, the stabilizing
interest rate.
We can now trace through the implications for the banks: a policy rate of rP

as shown in Fig. 5.5 is chosen by the central bank so that the banking system
provides credit to the private sector to implement their spending plans shown
by the IS curve at r = rS and y = ye.
The outcome for the demand and supply of money is shown in the right
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From the Policy Rate to the Lending Rate
A transmission-channel breakdown. Source: Carlin & Soskice, Figure 5.4
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Figure 5.4: UK Official Bank Rates and 5-yr fixed mortgages rates (75% LTV):
Jan 2000 - Aug 2013
Source: Bank of England (data accessed October 2013)

hand panel. With output at equilibrium, private sector demand for money
given the policy rate set by the central bank is shown by M

P

D
(ye; Φ). For the

interest rate to remain unchanged at the central bank’s desired rate, there must
be equilibrium between the demand and supply of money. Hence the supply
of money is given by the intersection of the dashed line indicating the chosen
interest rate and the money demand curve. In this framework, the amount of
money in the economy is the outcome of the responses of banks and the private
sector to the central bank’s interest rate decision. To emphasize this, we show
three demand for money functions with different values of Φ and the associated
levels of the money supply.4

One of the very important features of a modern monetary economy is that
there is, in fact, no well-defined and stable downward sloping money demand
function. As the different definitions of the money supply suggest, people and
firms are likely to shift their choice of bank account type and the amount of
bonds they want to hold in response to financial innovation. This is one reason
monetary policy in the modern monetary framework is defined as interest rate
policy.
For a central bank using interest rate policy, innovations in the payments

system or other structural changes in the economy that shift the private sector’s
demand for money, do not alter the central bank’s ability to achieve its desired
output gap. By keeping the policy rate unchanged, any shift in the money
demand function affects the money supply but does not feed back to influence
real economic activity (see Fig. 5.5). This means we do not need to keep track

4Remember that it is the real interest rate that affects behaviour in the IS curve and the
nominal interest rate that affects money demand. Fig. 5.5 has been drawn with an inflation
target of zero and expected inflation of zero to allow the simplest diagram. We know from
the Fisher equation that when πE = 0, then r = i.
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From the Policy Rate to the Lending Rate.
A transmission-channel breakdown.
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Money Creation: Quantitative Easing (QE)

The conceptual basis of QE

Commercial banks might create too little money to be
consistent with the economy meeting the inflation target.

Once short-term interest rates reach the effective lower
bound, it is not possible for the central bank to provide
further stimulus to the economy by lowering the rate.

In QE the central bank buys assets (bonds) mainly from
non-bank financial companies, such as pension funds or
insurance companies.

Lecture 15 – Money, Banking, and Macro II: R. J. Hawkins Econ 100B: Macroeconomics 24/ 26



Money Creation: Quantitative Easing (QE)

The conceptual basis of QE

The sellers of the assets will:

hold newly created deposits.

likely be holding more money than they want.

want to buy higher-yielding assets such as bonds and shares
issued by companies.

This will raise the value of those assets and lower the cost to
companies of raising funds in these markets.

That, in turn, should lead to higher spending in the economy.

Lecture 15 – Money, Banking, and Macro II: R. J. Hawkins Econ 100B: Macroeconomics 25/ 26



Money Creation: Quantitative Easing (QE)

The conceptual basis of QE

The sellers of the assets do not have a central-bank account.

The central bank credits the seller’s commercial-bank
account.

This is not “free money” for commercial banks. The
commercial bank is simply an intermediary.

A key assumption is that the institutions selling assets see
“cash drag” as being worse than “asset-price risk.”
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