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Summary

This is an introduction to money and the workingghe financial system. The fundamental concept
of money is defined and discussed in detail in @vahh Thecreationof money is particularly
important, since it is associated with the creatbdebt, either private debt when created by
commercial banks, or public debt when created bygthvernment. Since a loan can be financed by
creating money, investment can be financed witBauings out of past or current incomes. Hence
there can be not only savings without investmemlso investment without savings in a market
economy, a possibility which on one hand can ragmomic growth but on the other hand support
asset-price bubbles.

Chapter 2 explains, first, how international pagteeare made in practice and how this can add to
money creation but also generate a new type of marseially called Eurodollars. Second, it shows
why a bank’s ratio of capital to total assets ugualso low, sometimes less than 3 per cent instéa
often more than 30 per cent for non-banks. Andlffriashows how the profits of a central bank are
generated and how they are related to reserves.

Basic securities are defined and characteriz&hapter 3, namely bills, bonds and shares, but
basic derivatives, like futures, swaps, and optians also discussed. Without secondary markets the
only alternative to deposits at commercial banksafgents with surplus money is to buy bills or ®nd
issued by governments or corporations and keep thdinmaturity. The existence of secondary
markets means not only that investment in billbands becomes more “liquid”, but also that
investment in securities becomes an alternativeviestment in real capital for many non-financial
firms. And the expansion of financial markets sitte® 1970s has made trading in securities — buying
cheap and selling dear — an expanding industry wifortant consequences for income distribution
and financial stability.

Chapter 4 deals with pricing by banks when extegtbans, but also with price formation in
markets for securities. It defines the policy regeby a central bank and explains why this igarfto
all other interest rates. More precisely, it shtvogs/ banks set interest rates on loans as mark{ups o
the policy rate. It also explains how these mark-ae influenced by profit maximization. It finally
discusses the pricing of bills, bonds and sharesd@ondary markets, emphasizing in particular the
distinction betweenaluationof securities and thepricing in markets organized by “match makers”
or “market makers”.

Chapter 5 surveys possible threats to the stabilithe financial system, including mortgage
lending fuelled by money creation but also rundifpridity and trading in derivatives. The incraasi
importance of financial markets relative to banks/rhave increased the stock of debt relative to the
stock of money and hence also increased the riskgolvency in a financial crisis. Chapter 5 also
contains a brief survey of financial crises sinee 1970s. And three different approaches to the
problem of stabilizing the financial system arecdissed, namely crisis management, regulation, and
structural reforms.



Chapter iIMoney

Since money is a prerequisite for the divisionatfdur in a society, its definition is
fundamental to all parts of economics. The contepere introduced in steps, beginning in
Section 1 with money created by the governmenhia@nomy with only one bank. We shall
then see, in Section 2, how money is created bymential banks in a modern market
economy. Section 3 introduces notes and coins aeg g general definition of money,
emphasizing the distinction between money and itissets”, while Section 4 concludes
with a short history of money.

1.1 Money in an economy with only one bank

Consider payments in an economy with only one (egnbank (CB), which administers the
payments system and is controlled by the governmdnindividuals and firms, as well as
the government, have accounts in the CB with nayatiee deposits. We assume that all
payments are made by electronic transfers betwesse taccounts, and define the stock of
money as the sum of all private deposits in the CB.

Goods and services can be transferred betweeridadis and firms — and purchased by
the government — by trade at prices agreed updiotiyparties (voluntary exchange). Prices
are set by sellers or an auctioneer or through etitnge bidding or bargaining or according
to some other market form, but in any case prigndecentralized, and prices are always
accepted by both sellers and buyers before tr&ds f@lace. The ability to purchase goods
and services by transferring money between bantuets is guaranteed by the government.

Thus, money is “purchasing power” guaranteed kygtbvernment. And since this
purchasing power is conditional upon current pramegoods and services, money must also
be aunit of accountn price formation. Moreover, sellers will not apt money as a means of
payment unless money also istare of valuewhich presupposes an “acceptable” amount of
inflation.

No trade can occur without money as a means ohpay. Payment from a bank account
presupposes a positive balance. The probabilitafandividual or a firm of being able to
make all payments during a period depends on adat@ausavings in the beginning of the
period as well as the timing and profile of reventaative to the timing and profile of
payments during the period.

Suppose, to begin with, that individuals and &ircan finance their purchases only by
earningmoney that is, by selling goods or services (includisigour) to each other or to the



government. (At this stage we consequently exctbdeossibility to borrow money.) But we
also assume that the government cannot obtain mmonsglling goods or services, so that
production for sale is completely privatized. Hetloe government can onpurchasegoods

and services in this simple economy.

Money and the budget deficit

All transactions between individuals and firmshistsimple economy imply an increase of
one private bank account and a corresponding dezdaanother private bank account. This
leaves the stock of money unchanged, since monagaded only if a private bank account
increases without a corresponding decrease of anpttvate bank account. Money can only
be created by the government through purchasestfrerprivate sector, since such purchases
mean that money is transferred from the governmettount to a private account, so that a
private account increases without decreasing angptihete account. And while the
government creates money by purchases from thatprsector, it withdraws money by
collecting taxes. Thus, it is the governmemisiget deficitvhich determines the net creation
of money in this simple economy. And if the balanoethe government’s account is too
small, the government simply orders the CB to iaseeits deposits (which is the equivalent
of “printing money”).

A fundamental question is how much money the gawent should create. It may be
tempting for the government to finance its actestsimply by “printing money”, but this may
also increase the risk for inflation. On the othend, a growing economy cannot function
properly with severe restrictions on the possipiiit pay for productive transactions. Since
trade is not possible without money, too little rapr- which means too small budget deficits

in this simple economy — may imply underutilizatiminthe economy’s resources.

Money and debt
Suppose next that the government can create marteynty by budget deficits but also by
giving loansto individuals or firms. More precisely, the gowerent can order the CB to
create money by increasing the borrower’s dep@sitsthe loan against an increase of the
government’s assets by the borrower’s obligatiorefay the loan (with interest). Note that
repayment of loans means withdrawal of money (gogbvernment’s account), so it is only
thenetchange in the stock of loans which adds to thekstd money.

Without the possibility of loans, individuals carrbuy houses and firms cannot buy

factories without accumulating large balances @ir thank accounts. And large savings of



money by some individuals or firms are not possitathout correspondingly large dissavings
by other individuals or firms (at a given stocknobney). But other individuals or firms may
not be willing to realize such dissavings unldgssr accumulated savings are sufficiently
large. Thus, without the possibility of borrowirtgere is an obvious risk for underutilization

of the economy’s resources.

Government bonds

Suppose next that the government not only canlgivelso take loans, by selling
government bonds to individuals and firms. This thessame effect on the stock of money as
collecting taxes, namely withdrawal of money. Buhay be easier to finance purchases by
taxes in the future than by taxes today — provittedeconomy is larger when the bonds have
to be redeemed.

The government can also sell government bondset&€B, which is less drastic than
simply ordering the CB to increase the governmesigigosits but has the same effect, since
the CB pays for the bonds by increasing the goventis deposits. This increase will also
create private money if — and only if — it is u$edgovernment purchases.

The budget deficit, defined as the difference leetwgovernment purchases and taxes,
can now be financed by selling government bondsther the private sector or the CB. In the
first case the expansionary effect on money obtldget deficit is neutralized by the

contractionary effect of the bond sales. In th@edaase it is not.

Saving and investment
It is often said that a fundamental purpose oharftial system is to transfer money from
savers to investors. But so far the only fornsafingin this simple economy is buying
government bonds or accumulating money. And thel@&s not channel funds from the
government or from individuals or firms with largeldings of money to investors — at least
not directly. The government uses income from sglbonds to finance its budget deficit.
The CB cannot touch large financial surpluses addesn’t have to, because to finance an
investment the CB simplgreatesmoney, and if the investment is productive it wikate a
flow of income with which the loan can be repaid.

However, saving by buying government bonds redurdigionary pressure by
withdrawing money. Moreover, individuals and fireen still choose to finance investments
by postponing them until they can be paid up-freith accumulated money holdings. Such

money holdings will not be used for expendituresl siometime in the future and can



consequently be said to be “sterilized”. Hence am gay that even if savings in bonds or
money holdings are nditerally channelled into private investment, they may beessary to
counteract an inflationary pressure from investnfieainced by money created by the CB.
Moreover, since it may be difficult for the CBjtalge how much of accumulated money
holdings which are sterilized, it may want theistmers to label such money by giving them
the possibility to explicitly abstain from usingetin for some time for a fee. Such interest-
bearingtime depositgan be switched to money for immediate paymenkeddemand

deposits but only after advance notice.

1.2 Money in an economy with commercial banks
Next we introduce commercial banks, that is, pevanks which are part of the payments
system: Individuals and firms and other organisationsitiding other financial institutions
like savings banks, have accounts in commercigkbaith deposits callechoney while a
commercial bank has an account with deposits cadleervesn the central bank (CB). Of
course, the government also has an account inBife C

Commercial banks are linked to each other antdgdaB through @ayments system
which can clear payments through transfers whiahnedese the deposits of the buyers and
increase the deposits of the sellers. If thesewatsdelong to different commercial banks,
the reserves of the seller’s bank will increaselevthie reserves of the buyer’s bank will
decrease as money is transferred from buyer tersathile total reserves are not affected.

Payments are made by electronic transfers of dsgmstween bank accounts. The stock
of money is the sum of all deposits in commercaiks. Reserves are not money but a
prerequisite for money, since payments presuppssrves unless buyer and seller have
accounts in the same bank. It is easy to includh oathe analysis — as we shall see in the
next section — but by abstracting from cash we forsus on the most important part of a

modern banking systerh.

Creation of money
Money is created if deposits in a commercial bacdoant increases without reducing
deposits in another commercial bank account. Tvemment creates money by purchasing

goods or services or assets from households osfisince it pays by drawing on its deposits

! Also called Monetary Financial Institutions or MRHowells and Bain 2008 p. 32).
2 In practice governments also have accounts in cencial banks, at least to collect taxes.
? Interestingly, nowadays some shops no longer a@aspnent by cash, at least in Sweden.



in the central bank and not on deposits in a cora@drank, while the payment of taxes
withdraws money (reduces deposits in commerciakfaand adds to the government’s
deposits in the central bank. The central bank doésormally allow overdrafts on the
government’s account, so a government has to fanartfsudget deficit by selling bonds,
either to firms and households (in which case mase&yithdrawn) or to commercial banks or
the central bank.

A central bank can create money by purchasing gjoogervices or assets from
households or firms, since it pays by supplyingress to the seller's commercial bank and
ordering the bank to add deposits to the sellaiklaccount. Money can also be created by a
commercial bank by purchasing goods or servicessets from firms or households, since it
pays by drawing on its reserves in the central lzartknot on deposits in a commercial bank.
On the other hand, sales of services or seculitiéscommercial bank to a non-bank will
reduce the buyer’s bank deposits but increasesgerves of the commercial bank.

Money can even be created by commercial banksakjmg loans. More precisely, a
commercial bank can create money by crediting titewnt of the borrower with the loan
against an increase of its assets by the borrowefigation to repay the loan. A commercial
bank usually creates money by lending without guliex permission from its CB. Of course,
a CB can control directly both the volume and thpetof lending, as monetary history tells
us? but nowadays it usually controls bank lendingiiriect means (as in Chapter 4).

Since a loan can be financed by creating monegstment can be financed without
savings out of current or past incomes. Hehege can be not only savings without
investment but also investment without savings maaket economy, a possibility which on
one hand can raise economic growth but on the tidned support bubbles in asset prices.
Thus, money creation by bank lending is an ingeniauention, but like all ingenious
inventions it must be handled with care.

It is onlynetlending by commercial banks which increases tbeksbf money. This is
because repayment of a loan implies destructionafey, since repayment of the principal
reduces the deposits of the borrower against adserof the bank’s assets (stock of loans).
This may explain a bank’s willingness to offer ngages without amortization to home

owners, since amortization reduces the intereshefan and hence the bank’s revenues. As

* A government may not be allowed to sell new detihe central bank unless it replaces maturing dett
consequently leaves total debt unchanged (Cec¢B60B p. 434). However, in a crisis a central biardk
“lender of last resort” even to its government.

® As noted in passing by Dornbusch and Fischer (19&B7) but emphasized, for example, by Berng2008
[1965] p. 51), Benes and Kumhof (2012) and McLeagl e(2014).

® See, for example, Werner (2015) on the “windowdgote” of Bank of Japan.



long as the bank can be certain that the prineyalltimately be repaid, for example when
the house is sold, it has in fact no incentivellabaencourage amortization. Interest payments
to a commercial bank destroy money but increassves, since they decrease the borrower’s
deposits in the bank and increase the bank’s desgosihe CB'

A bank linked to the payments system is the omigrfcial institution which can create
money. Not only individuals and firms but also &isgs bank lends money by instructing its
commercial bank to transfer money from its accaarhe borrower’s account, leaving the
stock of money unchanged. If, however, a saving<lsdending is financed by loans from a
commercial bank, then its lending is finandedirectly by money creation.

Note finally that purchases by the CB of secwsiftem commercial banks create reserves,
not money. Larger reserves can stimulate the orati money but only if it stimulates
lending. However, if a CB purchases securities se@ndary market, and the seller is not a
commercial bank, then money is indeed createdeghne CB pays for purchases by

transferring money to the seller’'s account in a wm@rcial bank.

Protecting payments

A commercial bank could increase lending indefigiteithout risking its ability to handle
payments if it could be certain that all paymentsibw borrowers are made to sellers with
accounts in the bank itself, since such paymentddvaot reduce its reserves in the central
bank. However, since the probability of leakagesth®r banks cannot be neglected,
particularly not if the bank is small or speciatiza lending, a bank runs the risk of not being
able to always honour its obligation to handledgpositors’ payments if its reserves at the
central bankR) become too small compared to its depo$s (hat is, if its reserve ratio

(r =R/D) becomes too small.

One possibility to guard against exhaustion oémess is to keep the reserve ratio above a
certain value, determined either by the bank it&efprudential” reserve ratio) or the central
bank (a “mandatory” or “required” reserve ration Me other hand, a profit-maximizing
bank may want to expand credit and thus reducesgerve ratio as much as possible without
risking its ability to handle its customers’ payrteerhis may reduce the risk of not providing
loans to all productive investments, but it mayatsise credit risk (risk for default).

An optimal reserve ratio for a bank depends oreggpce or more precisely on

information on flows into and out of its reserv@éth the help of probability theory such

" This seems to me to be the only possibility, bhave (so far) found no description in the literataf exactly
how interest payments to commercial banks are tergid.



information can be used to predict the net flow@uteserves and hence also the need for
reserves to guard against exhaustion. The grdeerariance of the net flow is, the greater its
expected value has to be, while a perfect matohesst inflows and outflows of reserves
would eliminate the need for reserves altogether.

An optimal reserve ratio also depends on instingi For example, without the market for
reserves at Federal Reserve Banks in the U.S., eoorathbanks in the US “would need to
hold substantial quantities of excess reservessagance against shortfalf§The possibility
of borrowing from the central bank will also reduhbe risk for shortfalls. In fact, nowadays a
CB supplies reserves on demand (as loans agaitetecal) at its prevailing interest rate.

To reduce the risk of losing reserves banks withstimes attempt to attract funds out of
demand deposits into time deposits. To be ablepared lending a bank may also use
liability managementthat is, increasing reserves by borrowing inste#fadcreasing deposits
or selling asset¥ This applies especially to “business banks” spieeid in making loans to
corporations and financing their operations by &g from “deposit banks” specialized in
collecting deposits from househofdd.iability management was adopted by the large U.S.
banks already in the 1950s and 1960s in orderpareklending? Liability management also
includes increasing reserves by attracting largmsiés from big businesses through higher
deposit rate$® Borrowing may be very short-term (overnight) oogkerm (selling
certificates of deposits) or long-term (selling dehn Note finally that a commercial bank’s
indirect lending by buying bonds or other securities catneotione by creating money but

presupposes financing by borrowing from other feiahinstitutions.

Restricting lending by reserve ratios

Even if a reserve ratio is not necessary for themgats system to work smoothly, it can be
imposed by a central bank to restrict lending fitveo reasons, for example to reduce default
risk. And a required reserve ratig ill limit lending by stipulating a lower bounaif the

ratio of reservesR) to depositsiD),

(1) R/D>r.

If, for example, the required reserve ratio is &0 gent, then a bank’s deposits can be at most
10 times its reserves. Note that this is an indirestriction on lending, since lending will

8 Cecchetti (2008 p. 430).

° Bain and Howells (2009 p. 96).

19 avoie (2014 p. 202).

1 Lavoie (2014 p. 200).

12 Mishkin and Eakins (2009 p. 432).
13 Minsky (2008 p. 98).



increase deposits, at least temporarily (untiltbeower has used the deposits to pay for the
purpose of the loan), while the bank risks losimg ¢orresponding reserves when the
borrower spends the deposits.

A bank cannot give new loans if its reserve camstiis binding. But if the bank obtains
some excess reserviésfor example by additional deposits or by sellkwgne government
bonds to the CB, then it will be able to increas®ling and deposits liybut no more, since
it risks losing all of the additional deposits ahd corresponding reserves to another bank.
This is because the borrower may spend al oh purchases of goods and services from
firms with accounts in the other bank.

On the other hand, if even the second bank’s vesaynstraint is initially binding, not
only its depositsid) but also its reserves{) will increase byE, implying that the second

bank will obtain excess reserves equal to
() rD+E-r(D+E)=(1-r)E,
so that the second bank will be able to increasketding by(l—r) E . In other words, when

the second bank’s deposits increas&pis reserves also increaselByand it can lend

(1-r)E while it has to keepE as reserves. And when the borrower from the sebané

spends(1-r)E, the deposits and reserves of a third bank wilidase by1-r)E so that

this bank can increase its lending by at r(ib'st)2 E . And so on.

The sum of the deposits created by this “multigbieocess” will beat mostequal to
(3) E+(1-r)E+(1-r) E+(1-r)’E+..= Eri_r):lﬂr.

Note that the upper limit will only be reachedliflzanks can find borrowers for all excess
reserves. Moreover, this upper limit will only lEached after a time which may be
substantial, since it depends on how long it takegve loans to borrowers and how long it
takes for borrowers to spend the money.

On the other hand, if there is only one commetugelk in the economy, this bank will not
lose any reserves at all when borrowers spend trey which means that a monopoly bank
with excess reserves equaBavould be able to increase its lending and depositsediately
by E/r. Moreover, in a payments system dominated by ddege banks, a loan by one of

them can sometimes be spent on purchases fromiths@ccounts in the bank, suggesting

(almost) equivalence to a monopoly when it comeasejposit expansion.
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Thus, a required reserve ratioestricts lending in the sense that excess resé&rmesy

initiate lending and money creation aymostE/r . And deposits at commercial bank) (
are determined as a multiple of their reser®s D = R/r, if andonly if: 1) banks want no

excess reserves, and 2) all banks can find borsofeeall excess reserves.

1.3 Money and related concepts

So far | have assumed that all payments are maeéebironic transfers of deposits between
bank accounts. While such payments are expandpdlyan some countries, checks are still
used in most countries, including the U.S., to thetite majority of non-cash transactidfis.
And notes and coins are still used extensivelystone types of payments and as a store of
value’® which makes it necessary for commercial banksipply cash on demand to the

public, and necessary for a CB to supply cash omatel to commercial banks.

Definition of money
| define money as a means of payment, includinggimeral not only deposits at commercial
banks but also notes and coins in non-bank hands.

| classify not only demand deposits but also tdaposits as money because these
deposits can be transformed into demand deposit®utibeing sold (often also
instantaneously and without cost). In contrasgr’ticlassify securities as money because
securities must be sold in a secondary market taimimoney. Even if some liquid securities,
like shares in money-market funds, sometimes assifled as money or “near-money”,
securities are equivalent to money only on the masince they cannot be transformed into
money on a large scale without adversely affediiregmarket price. The distinction between
money as defined here and “liquid” securities (@$ne&d more precisely in Chapter 3) is
particularly important in a financial crisis.

In the literature there are also broad definitiohmoney, which include assets which can
easily be converted into money. This is somewhat @fntradiction, but if one is interested in
monetary constraints on expenditurbsoad money can be a useful concept, at least for
individual households or firms. On the other hamat,even “broad money” is an effective
constraint on expenditures for an agent who hiagiil assets which can be used as collateral

for borrowing.

14 Mishkin and Eakins (2009 p. 457).
15 Cecchetti (2008 p. 408).
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In practice, many different components and coreeglated to money are measured and
monitored by monetary authorities and others, aafpgthe following:

Reservesisually mean commercial banks’ deposits held witghdentral bank but can also
sometimes — but not in this text — include “vaalsie”.

Vault cashincludes banks’ holdings of notes and coins araidisely related to the non-
bank public’'s demand for cash (see below). Thessarg amount of vault cash can normally
be determined rather exactly from observed flowdegfosits and withdrawals of cash.

Monetary bas€MO0) or “base money” consists of notes and coitsioe the CB plus
banks’ deposits held with the CB. The componenth®ibase are called “liabilities” of the
CB since they can be interpreted as I0Us issuatidd B (as elaborated in Section 4).

Narrow moneyM1) consists of notes and coins held by the namklmublic (often called
currency or cash) plus the non-bank public’s hadinf demand deposits at banks.

Broad moneywith different labels in different countries, éktVi2 or M3 or M4) includes
not only narrow money but also time deposits anenoélso some liquid assets.

MO and M1 have “pretty much the same meaninglimahetary systems* while the
meaning of broad money depends on if, and what &inliquid assets are included. Note that
definitions of monetary aggregates are subjeataiguent changes in official statistics, often
following changes of financial markets and instiins!’ Note also that many economists
have experimented with different definitions of regnn order to find a definition for which a
strong correlation between money growth and irdlagxists:®

| have defined money as notes and coins in nok-bands plus deposits at commercial
banks. This definition differs from “narrow monelyy including all deposits (i.e. not only
demand deposits but also time deposits), andfgrdifrom some definitions of broad money
by excluding all “liquid assets”.

The division of money between deposits and cagieilds on the development of the
payments system and the willingness to use it.démeand for cash also depends on the
prevalence of black markets (tax evasion), thendxdeorganized crime, and whether the
currency is a reserve currency in internationaldrar not. Cash is produced by the CB and
supplied to the public on demand by commercial bamtich pay for the cash by drawing on

their reserves at the CB. If reserves are not@gfit, then the CB has to lend the required

16 Bain and Howells (2009 p. 32).
" Howells and Bain (2008 p. 248.
18 Bain and Howells (2009 pp. 19-20).



12

reserves to the commercial banks. Conversely, ar@gial bank can increase its reserves at
the CB by depositing cash with it.

The stock of money is determined by the historigfrowth, that is, by the accumulation
over time of yearly changes. The rate of growttieermined by the government, the central
bank and commercial banks. The government creabegyrby financing its budget deficit by
selling bonds to commercial banks or the centrakb&ommercial banks create money by
new lending to households and firms. And the CBstanulate the creation of money by
purchasing securities from commercial banks oritlendeserves to them, but only if
additional reserves also stimulate additional Hanking.

A central bank can control the stock of moneyt®growth, at least in principle and
provided there is a binding reserve ratio. If a@&hts to restrict the growth of the money
stock, it can do this by selling securities to coanoral banks, which reduces the banks’
reserves and also their lending, but only if treeeree ratio is binding. Restrictions on the
ratio between a bank’s capital and its assets fsayrastrict lending. In addition a CB or a
government can introduce upper bounds for mortgag&sver bounds for down payments,
or, as a last resort, credit rationing.

If, on the other hand, a CB wants to add to tlevgn of money, it can do this by
purchasing securities from commercial banks. Howestech attempts will succeed only if
additional reserves also stimulate new lending,thrgdis not always the case, especially not
after the collapse of an asset price bubble, whiersfmay give priority to repayment of debt
instead of investment financed by new debt, as esipld, for example, by Koo (2008).

The stock of money — sometimes called the monpplgy- is said to bexogenously
determined if it is controlled by the CB. Normalhgwever, the stock of money is
endogenouslgetermined by the history of its growth and, imtigalar, by the net lending of
commercial banks at interest rates controlled byGB. In Chapter 2 we shall see how a CB

controls short-term interest rates by controlliotat reserves.

Total reserves

Payments between households and firms changedtrédtion of reserves between banks,
not the sum. A bank’s lending reduces its reseifvite borrower spends the loan on
purchases from sellers with accounts in other bamkislending will not change total reserves.
A bank can increase its reserves by borrowing ffonselling securities to) another bank, but

transactions between commercial banks will, of seukeave total reserves unchanged.
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Spending by the government increases not onlgdéneand deposits of the seller but also
the reserves of the seller’'s bank and hence tesarves, while tax receipts will lower
reserves. Total reserves can also be reduced rmoent sales of bonds or other assets to
the private sector (households, firms or bankshddea budget deficit will not increase the
reserves of the banking system when it is finarmeselling bonds to the private sector. A
central bank can reduce total reserves by movingmonent deposits from commercial
banks to the CB?

Total reserves will increase if the CB buys goweent bonds or other securities from a
commercial bank. In most monetary systems cehtnaks provide advances to private banks
against collaterdl” This increases total reserves and affects a C&ianbe sheet by
increasing its claims on domestic banks. A comnaélank can increase its reserves at the
CB without reducing the reserves of other bankddgositing cash with the CB, as already
noted. Moreover, a CB’s purchases of foreign exghdrom a commercial bank will increase
total reserves. Such interventions can be neud@lmy "sterilization operations”, that is, a
CB'’s sales of securities to commercial banks. &, faccording to Lavoie (2014 p. 467),
commercial banks will often do their best to gdtaf excess reserves obtained from selling
foreign currency to the CB, either by reducing athes or buying risk-free assets. In Section

4 we shall see how reserves are affected by a @itspossessions.

1.4 A short history of money®
Money has three appearances, namely coins, notledequosits, and each of these forms has
its own history. Deposits presuppose a networkgehés which register transactions between
them by crediting a seller and debiting a buyea book. Early examples are networks of
merchants. Notes were introduced by private basgng notes as receipts for coins
deposited with them, receipts which soon becamedium of exchange since a receipt could
be interpreted as an 10U, that is a promise to &xgé them for coins at will.

The Roman Empire had a monetary system basediast gold coins for very large
purchases such as land, silver coins for taxatiwhather large transactions, and coins of
copper, zinc or tin for the most common transastféThese coins were made exclusively by

the state’s Mint and used by Rome to finance ifseexlitures. The coins’ purchasing power

9 Lavoie (2014 p. 468).

2 Lavoie (2014 p. 467).

%L For more history on money — and theories of monege, for example, Ingham (2004), Ferguson (2009),
Eichengreen (2011), Wray (2012), Martin (2014), aadoie (2014 ch. 4).

2 Ingham (2004 p. 102).
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derived from the fact that taxes had to be paith Wiem, implying that even a coin could be
interpreted as an IOU, that is, a promise by Ramectept it as payment of taxes. Note that
the Roman system is an example of the paymentsmyatitlined in Section 1, with coins
instead of deposits and a Mint instead of a CeBtaalk controlled by the state. In the Roman
Empire money could only be created by the state.

After the fall of Rome in the middle of the foutbntury, coins almost disappeared.
Minting was not resumed in Europe until the eletaeanid twelfth centuries, and then only by
a multitude of small kingdoms and principalitiegiwinany different coins. In this world
money-changing bankers were needed and arose. mas®y-changers also took deposits of
coins and permitted book clearance of transactietseen their depositors. In fourteenth-
century Mediterranean city-states a money-chang@lddecome a “public bank” by
purchasing a licence from a city government, whian supervised and guaranteed the bank
and also became the bank’s largest client. Loatiset@ity-states were public, while loans to
larger kingdoms during the Middle Ages were persboarowings by the king from
merchants and bankers.

Thus, sovereigns after the Roman Empire couldinahce their activities merely by
taxes and the minting of coins. They also reliedomowing money from bankers and rich
people. Some of them controlled a mint, but golds(lver) could now be privately owned,
and owners or producers of gold could sell goltheosovereign and obtain payment in the
form of coins produced out of this gold and othetais, even if the sovereign retained a
fraction of the coins created as a fee for its pobidn, a fee calledeigniorage

A state’s income from coinage was consequentlyicésd by the supply of precious
metal. But the income could also be increased bgpsiag the currency (producing new coins
out of old coins and cheap metal). At a given sypplgold this was also the only way to
increase the supply of money, but without a growgraduction of goods and services the
effect could be not only more seigniorage but aiflation.

On the other hand, private bankers eventuallyossied that even they can create money
even if they can’t mint coins. We have already ddteat paper money was introduced by
private banks issuing notes as receipts for coaposited with them. When these notes were
accepted as a means of payment for goods and egrianks soon realized that they could
create money by lending.

If all payments have to be made by coins, thearklzan only make loans by literally
channelling coins from savers to investors. Howewsien payments could be made by a

bank’s promissory notes (IOUs), the bank couldessotes that were not receipts for deposits
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of coins but payment for buying customers’ accegtansf loans. Such lending was highly
profitable, but it was also risky — and often seerand soon followed by bank runs and
bankruptcies, and finally the issuance of notes mwwasopolized by a central bank.

After the introduction of paper money, coins wigrereasingly replaced by notes as a
means of payment, and gold was increasingly withdrixom the production of coins.
However, even when notes began to dominate paymedtsoins were produced without any
gold at all, the relation to gold was for some tikept alive by a promise on notes to
exchange them for gold at a fixed price. And thetes became a new type of IOU, namely a
promise by the state to exchange them for goldpaica determined by the state. And since
then gold has been kept in bank vaults exclusiaselg store of value.

However, the gold standard could only work as aetary system as long as people
trusted the free convertibility into gold but ditio'se it. Hence gold convertibility was
suspended during the financial crises of the 1988gn people lost confidence in the ability
of their governments to maintain convertibility asmhsequently tried to use it. Thus, since
the 1930s a banknote can no longer be interpretedoaomise to exchange it for gold but as a
means of payment whose purchasing power is guaeiigthe government.

Even if a government no longer backs its currdmcygold, it is instructive to see how this
was done by the U.S. government during the 196Benwhe value of Federal Reserve Notes
outstanding could not (by law) exceed four timesyhlue of gold (at $35 per ounce) held in
the Treasury vaults at Fort Kn6XThe U.S. government paid for the gold it bought by
issuing a check on one of the Federal Reserve Baviken the seller deposited the check in
its bank, the following happened: 1) the selleépakits increased; 2) its bank’s reserves at
the Reserve Bank increased; 3) the Reserve Bankeddhe government’s balance by the
value of the gold purchased; and 4) the governmegiénished its account at the Reserve
Bank by printinggold certificatefor its new gold and depositing these at the ResBank®*

In this way the government could increase both dépand reserves in the banking system
and back the increase by gold.

Moreover, gold played an important role as a medunsternational payment even during
the Bretton Woods system from 1945 to 1971, wheh eauntry maintained a fixed
exchange rate to the dollar and the dollar was exifle into gold at a rate of $35 per

ounce?® During this period governments and central barmidsthe right to convert their

% Bernstein (2008 p. 133).
24 Bernstein (2008 p. 139).
% Cecchetti (2008 p.469).
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dollars into gold even if they (to begin with) sed used it, since dollars were badly needed
in international trade after World War 1l. (Storiggld is also expensive while the only return
of gold is capital gain.) When gold was bought fribra U.S. government, it was usually
deposited (and “earmarked”) in the vaults of thdefal Reserve Bank of New YofkOnly

in exceptional cases was gold actually transfefn@a the U.S. to another country.

However, towards the end of the Bretton Woodsogeoutflows of gold from the U.S.
were triggered by inflation and trade deficitshe U.S., as well as an increasing world
market price of gold, and the U.S. was finallyAumgust 1971, forced to suspend the
conversion of dollars into gold. Since then the dw@nt reserve currency in international
trade has been the U.S. dollar and gold has Bsblié as a monetary base. And because they
no longer need gold, governments are selling lowly.*’

Moreover, in a modern economy most people no Ioimgerpret money as I0Us. A
banknote is no longer a promise by a state to exghé for gold at a fixed price. Nor is it a
promise by a state to accept it in payment of taixefact taxes in a modern economy can
only be paid by transferring deposits between kmdounts. Of course, deposits in a
commercial bank can be interpreted as a promigbédpank to exchange them for notes, but
these notes can no longer be interpreted as IGUsdsby a state. Instead we can interpret
money as “purchasing power guaranteed by a stagdon “a payments system established
by a state” and a “unit of account determined Isya¢e”. The value of money in a modern
economy is consequently no longer based on a pestmisxchange money for something else
(gold or tax debt) but on a promise to uphold ditieht payments system and the purchasing

power of money in terms of goods, that is, an “atalele amount of inflation”.

% Bernstein (2008 p.140).
27 Cecchetti (2008 p.470).



17

Chapter 2More on money

This chapter deals with some special topics, inolgichoney in a world with international
trade, the size of a bank’s capital ratio, andpitedits of a central bank. First, we shall see
how international payments are made in practicetemwdthis can add to money creation but
also generate a new type of money, usually calleddollars. Second, we shall see why a
bank’s ratio of capital to total assets usuallgadow, sometimes less than 3 per cent instead
of often more than 30 per cent for non-banks. Andllfy we shall see how the profits of a
central bank are generated and how they are refatexterves.

2.1 International aspects

International trade presupposes international paysnend we shall now see how these are
made in a world with different currencies. We sladdlo see how an international payments
system can add to money creation within a courgrnyell as create a new type of money,

namely Eurodollars.

International payments

Payments between agents in different countriesuppesse that banks have deposits in
accounts ircorrespondenbanksabroad’® This means, for example, that a Swedish bank has
an account in an American bank which has an acaauhe Swedish bank. And this
relationship between two banks in different cowsttinakes it possible for the banks to
handle payments between their countries on beh#ilea customers.

For example, a firm in Sweden can be paid in S&kekports to a firm in the U.S. in the
following way. First, the American firm asks its Ancan bank to pay the Swedish firm in
SEK. Second, the American bank reduces the Amefigars account with the equivalent
amount in dollars and uses these dollars to buy fBEKe forex market (see below). Third,
the American bank transfers the SEK to its accauits correspondent bank in Sweden.
Fourth, the American bank instructs its correspahfdank in Sweden to forward the SEK to
the account of the Swedish firm.

Note that this increases the stock of money ind&nevhile it decreases the stock of
money in the U.S. This is because the resultsefrimsactions are, first, that the deposits of
the American firm in its American bank decreaséhaiiit increasing other deposits in

American banks, while, second, the Swedish firn@pasits in its Swedish bank increase

2 Bernstein (2008 pp. 148-150).
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without decreasing other deposits in Swedish baX&te also that total reserves are not
affected, neither in the exporting nor in the intpa country.

We have seen before that a commercial bank catecneoney by crediting the account of
a borrower with the loan against an increase astets by the borrower’s obligation to repay
the loan. But now we also see that a commerciak ban create money by crediting the
account of a customer against an increase of gmer’s exports. Thus, exports create

money in the exporting country, while it destroysmmay in the importing country.

Trade in currencies

Next, consider trade in currencies. Suppose, fample, that a Swedish bank buys dollars
from its correspondent bank in the U.S. The Swelgtk pays by increasing the American
bank’s account in the Swedish bank, while the Aoaeribank increases the Swedish bank’s
account in the American bank. These transactionsemuently increase the quantity of
money both in Sweden and the U.S., since a foreggik’s deposits in a commercial bank are
counted as money.

Of course, international payments involving paytrfenone currency in terms of another
currency presupposes an exchange rate. And exchaiegeare determined in foreign
exchange (forex) markets. Such a market is orgdrazean over-the-counter (OTC) market,
with a network of dealers connected electronicalpealers (mostly large international
banks) are chartered by the central bank and iecdothe market-makers (primary dealers),
who are committed to quoting prices at which theyraady to buy and sell foreign
currencies (or more precisely bank deposits denat®ihin foreign currencies). Dealers are
profit-seeking, so the selling rate has to be highan the buying rate. But to generate profits
from such a spread without excessive risk-takingg¢lipases have to be equal to sales during a
day, at least approximately. And this is realizadly by extensive inter-bank trade (where
dealers with surpluses sell foreign currency tdetsavith deficits) and partly by adjusting
rates (which is why exchange rates are so volaiile¢ outcome is consequently market-
clearing, at least approximately. Unless a CB ur@res in the forex market by buying or
selling its currency, the exchange rate will alsadetermined by market-clearing and not by a

target for the exchange rate set by a CB or itegowent.

2 Howells and Bain (2008 ch. 18), Hassel et al. (20p. 24-26).
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Exchange rates
A stable exchange rate has many advantages, many countries the exchange rate is no
longer a variable which monetary policy attemptstabilize. Instead of being controlled by a
CB ready to adjust the supply of foreign exchamgihé demand at a target rate, the exchange
rate is determined by daily market-clearing in ti&rket for foreign exchange. Since foreign
exchange is obtained by selling goods and assébseigners and used to buy goods and
assets from foreigners, market clearing implies tha

X+S=Z+ B,
whereX denotes exports, i.e. foreign purchases of gondsarvices (including interest
payments), an® denotes foreign purchases of domestic assetstiwreccan interpret as
foreign saving), whil& denotes imports, i.e. purchases by domestic nesddé foreign
goods and services (including interest paymenis) Badenotes domestic purchases of
foreign assets (which we can interpret as foreigmdwing). It follows that
(1) (X-2)+(s- B=0,
where X - Z is the current account balaiand S- B is the capital account balance. Thus,
a current account deficitX — Z <0, must be balanced by a capital account surplus,
S- B>0. In other words, if the outflow of payments forports exceed the inflow of
payments for exports, then the inflow of paymentsdomestic assets must be greater than
the outflow of payments for foreign assets.

If, for example, exports increase at the currehange rate, this will raise the supply of
foreign currency to the forex market and conseduéotver the exchange rate (the price of
the foreign currency in terms of the domestic aucgd. How much the exchange rate falls
depends on how the other terms in (1) react tdl.aXdower exchange rate makes imports
cheaper to domestic residents and exports morenejeeto foreigners (at given domestic
prices of export goods), which may raise imports e demand for foreign exchange and
reduce exports and the supply of foreign exchamgecansequently also moderate the fall of
the exchange rate.

As another example, increasing interest rate®mastic financial markets may attract
foreign investors and consequently incre&sehis will increase the supply of foreign
currency to the forex market and lower the exchaage How much it falls depends on how
the other terms in (1) react. For example, a losx&hange rate will make imports cheaper

but exports more expensive, implying tdathay increase (increasing the demand for foreign

%0 |In practice the current account also includessfiers, i.e., remittances, gifts, and grants.
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currency) whileX may decrease (decreasing the demand for domestency and hence
also the supply of foreign currency), which may mx@de the fall of the exchange rate.

In practice flexible exchange rates are very Wiel@nd hard to predict (which also invites
speculation). A central bank can always interveniaé market for foreign exchange, but its
ability to support the value of a currency by sejlforeign exchange is limited by its reserves
of foreign exchange. On the other hand, a CB ca@nedete its currency by selling it, and this
possibility is unlimited. In the long run exchangg¢es depend on relative inflation so that, for
example, an inflation rate which is higher tharfiareign countries will imply a depreciating

exchange rate in the long run.

Eurodollars

Deposits in American banks held by Europeans aad tesfinance transactions among
Europeans were known as Eurodollars in the 1868darge volume of business among
Europeans is also transacted in Eurodollars, wimehns, for example, that payment for
importing goods to Sweden from Germany can invtiheedecrease of a Swedish bank’s
account in an American bank and a correspondingase of a German firm’s account in an
American bank. Thus, banks, firms, and other iastihs outside the U.S. can have deposits
in American banks and handle international paymgmtsugh these accounts.

In the mid-1960s, however, “non-US owners of dalleposits began to place them with
European banks® partly because of a regulation in the US whictitah interest payments
on deposits, partly because some owners from teeefabloc, and in particular the Soviet
Union, feared that their deposits might be impoatii&his meant, more precisely, that
many non-banks moved their dollar deposits to Eeaoanks. And this could be done
because non-banks can have dollar deposits ingirétttough a European bank which has an
account in a US bank.

For example, UK firms earning dollars can instrietir UK banks to set up accounts
denominated in US dollars and register their daknings in these accounts. A UK firm
with such a dollar account can pay for importsatiats by instructing its UK bank to
decrease the firm’s dollar account followed by aerdase of the bank’s account in its
correspondent bank in the U.S. when the correspurmk pays the exporter. And when the

UK firm exports goods to an American firm, it canstruct its UK bank to increase the firm’s

31 Bernstein (2008 p. 150).
32 Howells and Bain (2008 p. 318).
% Howells and Bain (2008 p. 317), Mishkin and EaK2@09 p. 229).
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dollar account in the UK bank with the payment friva American firm after the UK bank
has obtained the payment to its account in its Asaarcorrespondent bank.

Note that US authorities cannot identify the toweners of the dollar deposits of a UK
bank in its American correspondent bank. Note #iaba UK bank with dollar deposits can
give loans in dollars to UK firms and set inteneges on these loans which are not regulated
by US authorities — or by UK authorities. The bamkst have reserves in the form of deposits
in its correspondent bank in the US, but the reseatio does not have to be 100 per cent.

Note, in particular, that a UK bank can createardy pounds but also dollars — or more
precisely Eurodollars — by giving a loan in dolltwsa customer with a dollar account. This is
done by crediting the dollar account of the borrowgh the loan against an increase of the
bank’s assets by the borrower’s obligation to refh@idoan in dollars. The increased volume
of Eurodollars is also preserved if the borrowesrsjs the loan on purchases which can be
paid by transferring dollars between dollar acceumtUK banks.

Dollar deposits in UK banks are now the basidliermost important money market in the
world, namely the Eurodollar market. The Eurodottearket has grown rapidly because less
regulation means that depositors receive a higiteraf return on a dollar deposit in London
than in the U.S. at the same time as borrowergean lower interest rate than in the U.S.
market. Banks from around the world buy and selbi&iin this market, originally organized
by some large London banks acting as brokers, tutwith brokers in all of the major
financial centres in the world. US banks can evsose to borrow dollars in the Eurodollar
market instead of reserves from their central bamkl the Eurodollar market is no longer
limited to banks in London, since there are nowata@ccounts not only in Europe but also,
for example, in Japaif.

2.2 Restricting lending by capital ratios

Lending can be restricted not only by reservessais discussed in Chapter 1 but also by
stipulating a lower bound for the ratio of a bang&pital to its risk-weighted assets, for
example 8 per cent as recommended by the Basel @twanm 1988 (“Basel I”) and then
adopted by most industrial countri@d.ower weights are given to less risky assets, Oifer
cash and 0.5 for mortgage loans, while commeroei$ have the full weight of 1. Capital
includes not only shareholders’ equity but alsairetd profits and other reserves immediately

available to cover losses.

% This paragraph builds on Mishkin and Eakins (2pp9229-30).
% Howells and Bain (2008 p. 42).



22

However, a bank may feel that it can handle gksiwithout the assistance of a capital
ratio set by a regulator. And then banks oftemaptteto circumvent capital requirements, for
example by securitization of mortgages (as disaiss€hapter 3) and selling the products
to final investors, like pension funds or insuracoepanies. Note also that banks obtain fees
from “credit lines” (promises to lend when needsas) and “acceptances” (promises to pay a
loan if the debtor cannot). These are not loangbténtial loans which do not impact on
reserve ratios or capital ratios but, when actbateay add to a bank’s risks or losses.

To see why a bank’s ratio of capital to total ss$eot risk-weighted) usually is so low,
sometimes less than 3 per cent instead of ofter tian 30 per cent for non-banks, it may be
instructive to consider the development of a bahictvfirst specializes in payment services
and safe-keeping of its customers’ deposits.

The bank needs some equity and working capitbegpn with, in order to finance
premises, staff, and computers, etc. Before thg gassets consist of investments in real
capital and some cash, while its liabilities coraprequity, bonds, and borrowings. And then
its capital ratio (equity as a share of total agseiay be quite large, say 30 per cent. Suppose
that the bank has designed a very smart paymeriteewhich it can sell to customers for a
small fee. When it starts, it manages to attrapbdits from households and firms and hence
the bank also attracts reserves from other basksinaing that the bank is accepted by the
central bank as a part of the payments systemriBteg] its activities to payment services,
the bank will then have a reserve ratio equal © @€y cent: the sum of its reserves is exactly
equal to the sum of its deposits.

The bank may even announce that it treats depusitas short-term loans from its
customers but as the property of its customersnather words, that it only has its
customers’ deposits for safe-keeping. To emphdhkizethe bank keeps the corresponding
reserves outside its balance sheet. And then pisataatio will still be about 30 per cent.

Suppose next that the bank wants to expand itataes. The bank realizes that even if it
doesn’t own its customers deposits, it does owrctineesponding reserves at the CB. Hence
it can use these reserves to buy things. But iagdshas to be able to handle its customers’
payments and withdrawals. Hence it buys governreeairities for most of its reserves,
assuming that it always can sell such assets witloss within a day or two. How will this
affect its balance sheet?

Since the bank owns its reserves, it also owngitwmes from bonds bought with these
reserves. Of course, the bank could argue thegserves have been created by its customers’

deposits, so that (at least some of) the inconma ftee bonds should accrue to its customers,
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for instance in the form of an interest on depoéitat is, a deposit rate instead of a deposit
fee. However, legally the bonds belong to the bankl, so does the income generated from
these bonds. Hence a bank will no longer find ggtlole to exclude its reserves — and assets
bought with these reserves — from its balance sheet then the asset side of its balance
sheet will be increased by its government secsrdigd the remaining reserves. And since a
balance sheet has to be balanced, the bank algo lesease its liabilities by its customers’
deposits (even if formally a deposit is not a Ibamh belongs to a customer). In this case we
can also say that the bank’s bonds (and reservesnanced by its deposits. This will, of
course, reduce a bank’s capital ratio, perhaps 86rmer cent before business started, to 10
per cent. Hence a bank’s balance sheet and cagiiialcannot be interpreted in the same way
as a non-bank’s balance sheet and capital ratio.

Next, the bank realizes that it sometimes can eanre money by lending to households
or firms instead of the government. The bank aésdizes that it can extend a loan to a
customer simply by crediting the customer’s accomihe bank with the loan against a loan
contract. This may be followed either by a correspiog decrease of its deposits and reserves
(if the loan is spent on purchases from firms vaiticounts in other banks) or by a
corresponding increase of deposits in other aceonrthe same bank (if the loan is spent on
purchases from firms with accounts in the same partlus, the result is “as if” the bank has
bought the loan contract with the correspondingmess in the first case, or “as if’ the loan
has been financed by increased deposits in thendexase. This makes it difficult to say
unequivocally how a loan is “financed”. New loanayror may not threaten to deplete the
reserves of a bank and it is the risk of depletutich is crucial to the bank (apart from the
default risk of new loans).

As long as reserves are sufficient to handle paysp@ bank can expand its balance sheet
and further reduce the capital ratio. On the olttad, if increased lending threatens to
deplete a bank’s reserves, the bank can repletsisserves by borrowing, either short-term
borrowing in the “money market” or long-term boriiog by selling bonds. But borrowed
money can also be used to buy securities. Thuank tan increase its assets and reduce its
capital ratio not only by incorporating its depesit its balance sheet but also by borrowing.
More assets (loans and securities) will increasemees but also the assets’ default risks. And
with a relatively small capital, a bank may findlifficult to absorb a loss, even on a small
part of these assets, as emphasized, for examphgdinati and Hellwig (2013). A bank’s

borrowings may also expose the bank to risk, paity if the borrowings are short-term.
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2.3 The profitsof a central bank

The profits of a central bank (CB) are normallysabtial and most of them are returned to
the government. But exactly what are the profita eéntral bank, how are they generated,
and how are they related to reserves?

We have seen in Chapter 1 that a CB has paidsfgoid possessions by increasing the
sellers’ deposits and the reserves of the selbensks. It also pays for securities — and even
for goods and services — by increasing the seltepbsits and the reserves of the sellers’
banks without decreasing any “reserves” of its otumd when banks return cash to a CB, the
CB pays by increasing the banks’ reserves. ltissghssibility to pay for things merely by
crediting accounts at the CB which is the basisaf@B'’s profits.

To see how a CB'’s profits are defined and gendnatere in detail, suppose that a CB for
bookkeeping purposes has an account which it deleis when paying for gold or securities
or other things (including premises, computers staff). In this way its “costs” can be
defined and registered. On the other hand, wheB a€dlls gold or securities, the buyers’
deposits and the reserves of the buyers’ banksedreed while the reductions are registered
as “revenues” in its bookkeeping. Incomes fromdbeurities a CB has bought but not sold
also reduce the accounts of the issuers and thersssommercial banks and are registered as
“revenues” in the CB’s books. Note that possessadigold yield no income (interest
payments), only capital gains (or losses) when.sold

This means that a CB’s “profits” during a peridéfined as “revenues” minus “costs” in
its bookkeeping, are equal to the net withdrawéleserves from the banking system during
the period. And when a CB returns its profits te fovernment, it increases the reserves of
the government. Thus, by returning its profitsite government, a CB neutralizes the
contractionary effect its profits have on the ressrof the banking system. And if a CB
doesn’t return all its profits to the governmets,retained profits represent a withdrawal of
reserves from the banking system.

A central bank is, of course, not profit maximgirit can only buy securities or lend
money for legitimate purposes or as part of legitemactivities (as regulated in law). And
these include lending reserves on demand (agadiiataral) to banks with liquidity problems
or lending foreign exchange on demand (againsathl) to banks in need. Thus, a CB
makes profits by being a “lender of last resortinarily to commercial banks but sometimes
also (in a crisis) to non-banks and even (in aosercrisis) to its government.

Being a “lender of last resort” is not only ne@gdor the stability of the financial system

but also profitable for a CB, since all loans yigidome. Note, in particular, that a CB is also
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a lender of last resort in foreign currencies. Hemenust have reserves in foreign currencies,
often in the form of government bonds denominatedallars. The larger these reserves are,
the larger the income obtained from them, but the sf the reserves is, of course, not
determined by the CB’s need for profits but thereroy’s need for stability in its foreign
affairs. Note that this function as a lender of t@sort in foreign currencies is important even
in economies with a flexible exchange rate. Foenew a CB normally doesn’t intervene in
the forex market to support the exchange rateait have to support a bank which suddenly
finds it impossible to refinance large borrowinggareign currencies.

While supplying coins to the public was the ondyice of seigniorage for a government
in ancient times, this is of minor importance navd dhe mechanism for creating income to
the government is completely different. Since bagsikgply notes and coins on demand to the
public, banks regularly have to buy notes and cim® the monopoly producer and pay with
their reserves. If then a bank’s current reservesrsufficient, it may have to borrow
reserves from the CB (against collateral) at aeregt determined by the CB. And then — but
only then — a CB also earns money from the prodoaind distribution of notes and coins.

Next, consider the balance sheet of a CB. Itstassenprise gold (inherited from the
period of the gold standard), securities and lossecurities may consist not only of its
foreign exchange reserves (foreign government hasnas domestic government bonds but
sometimes also of corporate bonds and other sesuwhich the CB purchases in order to
support banks and financial markets. Sometimes al€@gives loans to banks with liquidity
problems. The liabilities of a CB consist of noéesl coins, debt, equity, and retained profits,
where debt includes banks’ deposits at the CBr(tleserves).

A firm’s assets are normally financed by its lidgl@s. To see if this is a meaningful
interpretation even of a CB’s balance sheet, candicst the increase of reserves created by
the CB when it provides loans to banks during aitlijy crisis. Then the CB’s “debt” in the
form of banks’ reserves at the CB will also inceeasrrespondingly. Hence a CB does
finance its loans to banks by debt, but sinceithdebt to the same banks (reserves), this is a
very awkward way of saying that a CB supplies neseto commercial banks on demand.
Moreover, outstanding notes and coins correspoploutohardly finance, some of a CB'’s
assets. In fact, when the public uses less cashamics return cash to the CB, cash will be
reduced while debt (reserves) will be corresponglimgreased on the liability side of the
CB’s balance sheet. In a cashless society a Ca#dities will only consist of reserves, equity,
and retained profits, making it particularly cl¢laat a CB’s profits depend on its ability to

pay for securities and other things simply by diadibanks’ accounts at the CB.
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Chapter 3Securities

There are three basic types of securities, namky bonds, and shares. All other securities
(financial contracts) are called derivatives. Bbills and bonds are certificates which promise
payments of money (including interest) to the holdénile shares represent ownership of a
company. There is also an important distinctiomveen bills and bonds, namely that a bill
promises payment in the near future, for exampleetimonths or at most a year, even if the
distinction has become blurred in some respects thié growth of secondary markets where
bonds can be sold at any time.

Banks are no longer as important a source of fimgnas they once were. For example,
around 1980 they accounted for virtually all of timedit in the U.S. economy, while around
2008 direct bank loans were less than 60 percetatalfcredits extended in the U*SThus,
securities markets are increasingly important fmrdwers, but they are also increasingly
important for investors.

Thesupplyof securities comes from governments financing#tments in infrastructure
or budget deficits; from commercial banks with temgyy shortages of reserves; from
corporations financing trade or investment in nepacity or technology; and from
institutions financing investment in residentiabong and commercial real estate. Basic
reasons for issuing securities instead of borroviiagn banks include, in particular, the
possibility to divide a large debt among many lesde

Thedemandor securities comes from banks, insurance congsapiension funds and
mutual funds, but also from corporations and hoakeksh There are two basic reasons for
investors to hold securities instead of deposits aommercial bank, namely the prospect of
aninterest ratewhich is higher than the deposit rate, and thepeot ofcapital gain For
bills and bonds the first reason dominates, wiiéegecond reason dominates for shares.

Uncertainty orrisk also enters the picture. While the interest ratate of return is well-
defined and (almost) risk-free for bills, it is rearncertain for bonds and even more uncertain
for shares, since dividends and stock prices magohariable. And while the prospect of
capital gain is negligible for bills, it is importanot only for shares but also for bonds.

The risk forcapital lossis an overriding concern for investors. Therefs;ourse, a risk
for default(a major capital loss), which for some securitiks jovernment bonds may

appear negligible — most of the time — but whichdther securities may be so important that

3 Cecchetti (2008 p.591).
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it has to be compensated by a higher interest Batiethe risk for a minor capital loss when
securities are sold in a secondary market is atpmitant, since it affects the willingness to
hold the securities instead of money when the imateduture is uncertain. Hence the
existence, growth, arlajuidity of secondary markets are also important. Notelitpaidity is
a matter of degree and depends on: 1) how quiaklycan sell the asset; 2) how small the

capital loss is; and 3) how much of an asset yoused without affecting its price.

3.1Bills

A bill is a certificate which promises to pay a safrmoney to the holder at a specified time

in the near future. A bill may be issued eitheexthange for money or in exchange for goods
or services, and is therefore either a means oblMing money or a means of obtaining credit.
Bills have large denominations, short maturity tenfthree months or less — and they are
issued at a discount to their redemption valuectyhivhen borrowing money, means that the
issuer obtains the promised future payment lessaudnt, expressed either as a percentage of
the promised payment (discount rate), or as a ptage of the promised payment less the
discount (interest rate).

Bills are extremely liquid assets, since theyradeemable in the near future — often three
months or less — and the capital value is cer@ial(iding exceptional cases). Thus, bills will
normally transform into money in the near futuréghout any loss at all. Secondary markets
exist for most bills and make the liquidity of teesecurities even greater. The most important

bills are treasury bills and commercial bills, butill also characterize some other bills.

Treasury bills
Treasury bills are issued by governments to bomawey, for example with an initial
maturity of 28, 91, or 182 days, as in the &.8. government may issue treasury bills to
finance temporary shortages of money, for examgbereditures until taxes have been
received. But this alone cannot explain the enosrauount of treasury bills in the world. In
fact treasury bills are also issued by governmenfmance budget deficits and refinance
national debt. And the basic reason for this medhiat there is a large demand for treasury
bills which governments both can exploit and havadapt to.

But why is the demand for treasury bills so largé¥o buy treasury bills and why? Note
first that the default risk of government bills aw@mally negligible, since a government can

37 Mishkin and Eakins (2009 p. 218).



28

always, as a last resort, “print money” (i.e. s&lv treasury bills to its CB) to redeem the
bills when they mature, provided, of course, thatgovernment can control the central bank
which issues its currency. Second, treasury bifesr @ protection from inflation, since
interest rates on securities with short maturitiesadjusted to inflatioff. Third, since both
supply and demand is large in secondary marketastiry bills are normally extremely liquid.

Treasury bills are attractive investments forealbnomic agents with temporary surplus
funds, or agents who want to hold part of theieiast-bearing wealth in liquid securities as
protection against emergencies or to be able tto#xdsudden business opportunity. Hence
treasury bills are bought not only by commerciatksabut also, for example, by large
corporations and insurance companies. Bills froeUlS. Treasury department are also kept
by other governments and their central banks asdgonrexchange reserves.

Commercial bills

Commercial bills (bills of exchange) are issuedilbys to give credit when selling goods or
services to other firms. The seller “draws” a bitl the buyer who “accepts” the obligation to
pay the holder of the bill at some date after thie dvhen the buyer receives the goods or
services. After the buyer’s acceptance, the sellarobtain payment directly by selling the
bill in the “discount market®® If instead the bill is “accepted” by the buyeran — for a fee
— the bill can be sold with a lower discount.

Often the seller obtains the accepted bill whenlthyer obtains the goods. But this is not
always possible, especially not in foreign tradleces the importer may not want to send the
accepted bill until she receives the goods, aneétiperter may not want to send the goods
until she receives the bill. In this case tradesppposes a bill by the seller’s bank which is
accepted by the buyer’s bank. Such banker's aceegsahave been in use since the twelfth
century and especially since the 19608linsky (2008 p. 256) even argues that: “The
fundamental banking activity is accepting, thagisaranteeing that some party is credit-
worthy. A bank, by accepting a debt instrumenteagrto make specified payments if the
debtor will not or cannot. Such an accepted or esetbnote can then be sold in the open

market.”

3 Mishkin and Eakins (2009 p. 221).
% Howells and Bain (2008 p. 310).
0 See Mishkin and Eakins (2009 pp. 227-28) for detai
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Commercial paper

Commercial paper (CP) is issued by large corpamnatto borrow money in order to finance
leasing or consumer loans. Most commercial papissiged in the U.S., where the CP market
now is very large, comprising between 600 and &dl@rs, about 30 dealers, and buyers
which include not only commercial banks but alssurance companies, nonfinancial
businesses, and pension funds. Commercial paps=usd as an alternative to bank loans, but
most issuers of CP back up their paper with a “tiferedit” (a promise to lend) at a bafik.

Certificates of deposit

A certificate of deposit (CD) is issued by a comamdrbank to increase its deposits from
large customers. More precisely, a CD states theder has deposited a specified sum of
money for a specified period with a specified bahk specified rate of interest. Whoever
holds a CD at maturity receives the principal antdrest, which means that a CD can be
bought and sold until maturity. In most countriesre also exists an active secondary market
in which CDs can be traded, making them imégotiableCDs (NCDs) and a popular money

market instrument, especially in the U%s.

Repurchase agreements

A repurchase agreement (a repo) means that a bergeils securities to a lender with an
agreement to buy them back some time in the fyatra somewhat higher price specified in
the agreement). This is an arrangement which tideleray prefer to lending with the
securities as collateral, since a bankruptcy bybtbreower can make it difficult to obtain the
collateral, while a repo means that the lendeladlyeowns the securities in case of a

bankruptcy before repurchase.

3.2 Government bonds and cor por ate bonds

While a bill is a promise to pay a large amouninainey in the near future, a bond is a
promise to pay a relatively small amount of monetg-par value or face value — in the
distant future, for example £100 in the UK or $1@9the US. Bonds are issued by
governments, corporations and other institutiorstti@ct large funds from a large public (not
only banks but also firms and households) in otddinance large and long-term
undertakings.

1 Mishkin and Eakins (2009 p. 226), Minsky (200256).
“2 Howells and Bain (2008 p. 306), Mishkin and EaK2809 p.224), Minsky (2008 p. 270).
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The interest of a bond is a fixed sum of moneyefotalled its ‘coupon payment’ or
simply ‘coupon’), expressed as a percentage opénevalue and paid out once or twice a year.
Many bonds are issued with an initial maturity 6fy&ars or more, but what matters in
practice is a bond’sesidualmaturity. The interest rate on government bondk wiresidual
maturity of 10 years is an important bench-mark fat long-term lending.

Bonds can only be issued by large and creditwartbtutions. However, even if the
default riskof bonds from governments or large corporationmisnally negligible, it cannot
be ignored, not even for government bonds. Sonaagek is provided by credit-rating
agencies like Moody’s and Standard and Poor’s,@alhefor corporate bonds but also for
government bonds, with ratings like AAA, AA, A oBB for so called “investment-grade”
securities, that is, securities with relatively lagk of default, while bonds with ratings below
BBB are called “junk-bonds” or “high-yield” bond3 Funds like insurance funds and pension
funds are sometimes only allowed to invest in itment-grade securities, even if reliance on
ratings from specialized agencies have been redaftedthe financial crisis of 2007-2008.

Governments have been able to sell an enormousrambbonds at reasonable interest
rates, which suggests that not only the supplyalad the demand for bonds has been large,
even if commercial banks during some periods inesoountries, for example in Sweden
after World War Il until the beginning of the 198bswve been obliged by law to invest a
substantial part of their funds in government bosidsw interest rate’s. The buyers are not
only domestic banks, firms and individuals but ds®ign institutions — and sometimes even
foreign governments (or “sovereign wealth funds’hed by governments).

Thus, national debts have grown over a long pesiddne not only by the growth of
supply but also by the growth of demand. Importaasons for the growth of supply are not
only the difficulty to raise taxes abruptly to fim@e shocks to expenditures (including in
particular World War | and World War 1) but alsovestments in infrastructure or declining
taxes and rising unemployment benefits during igoaes. Demand has at times been
supported by wealthy individuals, as in England Brahce in the nineteenth centdfut is
nowadays supported in developed countries notloynly broader class of individuals but also
by insurance companies, pension funds and othgtuitisns.

A government is normally obliged to sell its bortidghe private sector. However, even if

a CB is not allowed to purchase bowiiectly from the government, it is allowed to purchase

3 Mishkin and Eakins (2009 pp. 102, 249).
“ Blinder (2014 p. 452).

> Nyberg et al. (2006 p. 253).

“ See e.g. Piketty (2013).



31

themindirectly from the government, by purchasing government bdrain commercial
banks, especially when banks want to sell secariteghe CB in order to eliminate a shortage
of reserves. And a CB is always a lender of lasbnteeven to its government, meaning that if
nobody else will buy the government’s bonds, theviB

As an alternative to bank loans, large corporatican issueorporate bondso finance
long-term investment®ebenturesare bonds that are backed only by the perceived
creditworthiness of the issu&rSecured bondare bonds that are backed by collateral, for
example a building that is built for the funds emidy the bonds. Corporations can also issue

convertible bondsthat is, bonds which can be converted into comstanes.

3.3 Mortgage bonds

Mortgage bonds are based on mortgage loans. Anartgage loan — or mortgage for short —
is a long-term loan secured by real estate (asrdented in a mortgage note). In the 19th
century mortgage lenders in the U.S. were eslagings bankmaking home loans to their
members; omortgage brokersvho originated loans in the West and sold thesatongs

banks and insurance companies in the Eastiastgage bankera/ho financed their loans by
selling mortgage bonds. After World War | natiobahks were also authorized to make
mortgage loans, and mortgage lending expandedlyapiil the Great Depression in the
1930s, when the mortgage market was restructurededfederal government, which replaced
short-term loans by long-term loaffs.

After World War 1l most mortgage loans were orafed by savings and loan institutions
and mortgage departments of large banks until ab@®®*° Since then many new firms have
entered the mortgage industry, even if some newcoare subsidiaries of banks. This
introduction of specialized mortgage originatoogether with the development of
information and communication technology and aivagecondary market for mortgage
contracts, supported by government-sponsored eigesdike Fannie Mae and Freddie Mac,
have made it easier to get home loans and stintLifatedential construction. More precisely,
it has become easier for an individual to obtaiae loan because of more mortgage
originators, but also because it has become gasiarmortgage originator to sell mortgage
contracts to banks or other financial institutioasd because it has become easier for

intermediaries to sell bonds to final investors.

47 Mishkin and Eakins (2009 p. 247).
8 Mishkin and Eakins (2009 pp. 282-83).
9 Mishkin and Eakins (2009 p. 283).
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As emphasized by Lavoie (2014 p. 202) there acetypes oimortgage bonds. The first
one is issued by a bank that keeps the correspgpmaamtgages as assets on its books. These
mortgage-based bonds are consequently part ofathiésdbliability management (as discussed
in Chapter 1). The second type of mortgage bondsased to an institution’s asset
management and is created throgghuritization which means the transformation of an asset
that is not marketable into a marketable one. Trhissformation is typically made by a big
investment bank buying mortgages from a commebaak or a mortgage bank and creating
mortgage-backed securiti€sIBSs) which can be sold to final investors, Ig@nsion funds.

An important motivation for securitization has bebat it transfers credit risk from the
mortgage originators to capital market investorserable and willing to hold the risks. This
motivation is based on the assumption that investand rating agencies — also are able to
judge the risks correctly, an assumption whichrditdapply to all MBSs during the financial
crisis of 2007-2009. Securitization of mortgagesodhcilitates the expansion of credit to the
housing market beyond the limit set by capital rexruents imposed on financial institutions
retaining purchased mortgages on their balancestee

Now, mortgage loans are normally very safe invesiis, particularly when house prices
(and hence the value of the collateral) are inéngasind especially if house prices have been
increasing as long as people can remember — atheasse before 2006. Moreover, if house
prices happen to fall, a mortgage is also a safesiiment as long as the homeowner can pay
interest and amortization. This is usually the aasteonly for prime mortgages but also for
“subprime” mortgages, that is, loans to low-incotnstomers, provided that the mortgages
are adjusted to the customers’ ability to pay. Agewhat higher interest rate on subprime
loans can also compensate investors for a somédwdtegr default rate.

Thus, mortgages are normally very safe assets, ®gprime mortgages. Securitization
makes them (normally) even safer. For risks araaged by making an MBS depend on
mortgages from different parts of a country, assgntinat even if house prices can fall and
mortgages default in some parts, this cannot happeultaneously everywhere.

3.4 Shares

A joint stock company or ‘corporation’ can raiseital by issuing bonds or shares to the
general public. There are two main classes of shasmelyequity(or ordinary) sharesand
preferredsharesin the UK (common shares and preferred shardsitS.). The holders of

0 Acharya and Richardson (2009 p. 68).
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a firm’s ordinary shares are the owners of the fimd have aesidual claimon its profits,
after all debts to its creditors have been setttedduding bondholder3:

The shareholders also decide how much the manag#hs firm can retain out of profits
in order to finance investments, and how much strithute among shareholdersdagidends
Since both profits and dividends can vary a la,itttcome stream from an ordinary share is
much more uncertain than incomes from a bond. @mther hand, a shareholder hopes for a
capital gainwhen selling the share in the stock market, argldapital gain can sometimes be
very large, much larger than for a boRdeferredshares pay a fixed dividend, but when
profits are low not only ordinary shares but alsef@rred share may get nothing.

There is an important distinction between a bopdisvalue and a share’s par value.
While a bond’s par value is a promise to pay aifipecsum of money at a specified date in
the future, the par value of a company share reptes share of the company’s unspecified
future residual earnings.

Originally the par value of a company share regmé=d an investment in a certain project,
often risky, at the same time as it promised aesbéthe project’s residual earnings when the
project was completed after some years. Even ifluas earnings could sometimes be nil,
they could sometimes be very high, which was thestfar the investment’s attractiveness.

In general a company share first of all represarsisare of the company’s current and
futuredividends Dividends are the basic income stream from aeshad since it is related to
the company’s residual income it can be quite laegen if it may take some time before
residual income is so large that some of it cadib&ibuted as dividends. Moreover, a
successful company will grow, including growing idends. This will also automatically
increase the market price of a share (at a givasksif shares).

However, for a firm in a growing market theralso an important trade-off between
using profits for investment and using them foridiénds, since reinvesting profits may
increase future dividends even further and herna®iatrease the price of the share even
further. This makes it hard to predict both futdrédends and future capital gains due to
increasing dividends in the far future associatéti il@wer dividends in the near future.

Thus, future dividends and capital gains for a pany’s shares are closely related to the
company’s future growth, and this is also hardredjct. Of course, the possibility of growth
for a company depends on the phase of its indsspmgduct cycle (innovation, growth,

maturity or decline), but the relative success p&gicular company within a particular

1 Howells and Bain (2008 p. 357).
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industry in a particular phase of the industry’selepment is also hard to predict. On the
other hand, predicting a winner during the innox@phase of an industry’s development will
usually be extremely profitable, both in terms nidends and in terms of capital gains.

3.5 Derivatives

A derivativeis a financial instrument whose valuaerivedfrom the value of other assets.
While bonds and bills are simple promises to payivatives are more complex promises to
pay, often contingent on some event. There are thasic types of derivatives, namely
futures, swaps and options. Kay (2009) also indwsterts, which are related to “short
selling”, that is, speculating on falling priceserfivatives have been developed by financial
institutions — particularly since the 1970s — tduee risk associated with volatile prices of
commodities, currencies, bonds and shares.

But derivatives can also be used to “gamble onamnmants in the prices of other
instruments without being required actually to &aulthem”? Or they can be used to
“conceal future payment obligations from investdas, authorities, and credit rating
agencies® Moreover, many derivatives are difficult to valaad “when assets are difficult
to value, they will be owned by people who overeste that value® which may explain
some spectacular crises in derivatives markets betare the financial crisis of 2007-2089.

Note that the existence of derivatives depend®niyton volatile prices but also on a
fundamental uncertainty about future prices whioplies that different agents can have
different expectations of future prices. And withdifferent expectations the markets for

derivatives would be very thin.

Futures

A future, orfutures contractfor a good specifies that a seller will delivenge quantity of the
good on a specific date in the future for a preueiteed price, which we may call tloelivery
price. Both producers and users can hedge their risksigh futures markets. Producers (like
farmers, mining companies or oil drillers) hedgeithisks byselling futures, while users

(like millers or oil distributors) hedge their rskybuyingfutures. By selling a future a
producer insures herself against a market pricevibeie delivery price, while a user insures

herself against a market price above the delivegey buying a future.

2 Howells and Bain (2008 p. 412).
%3 Cecchetti (2008 p. 215).

> Kay (2009 p. 154).

% Cecchetti (2008 p. 196).
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Trading in futures presupposes an organggamt markefor the underlying asset, which
consequently has to be a homogeneous good, imnmodity of a certain quality or a
specific security or currency. #itures markets organized by a clearing cooperation
(exchange) which reduces the default risk for lsatlers and buyers by being the
counterparty for both parties of a futures cont’@&xchanges in the U.S. dominated the
trading of financial futures in the early 1980st the rapid growth of trading in futures and
the high profits made initially by the American danges have stimulated the establishment
of futures exchanges all over the wot{d.

Now, hedgersare not the only participants in futures mark&tsere are alsepeculators
that is, agents who merely bet on price movem@&uqsculating sellers of futures are betting
that the spot price at the delivery date will beéo than the delivery price (since then they
can pocket the difference between the deliveryepaind the spot price when they buy at the
spot price and sell at the delivery price), whppeaulating buyers of futures are betting that
the spot price at the delivery date will be higtiem the delivery price (since then they can
pocket the difference between the spot price aadldtivery price when they buy at the
delivery price and sell at the spot price).

Pricing of futures depends on the actions of atbategory of market participants, apart
from hedgers and speculators, namely large finakms#tutions acting aarbitrageurs To
see how price formation works in a futures margetsider the pricing of financial
instruments, for example bonds. It turns out thatres prices depend on the current spot

price of the instrument?,, and the cost of holding it from the date of fuaige to the date of

delivery, Ps(i - y), wherei is interest paid (or forgone) on the funds neadgalirchase the

instrument ang is any yield from the instrument while it is beihgld>®

Moreover, define
(1) R=R(1+i-y),
and assume for simplicity that transactions costshagligible. Then the futures pri¢®e is
equal toP. “in equilibrium”. To see this, suppose that> P . In this case an arbitrageur will

borrow money and buy the instrument in the spotketdout also sell a futures contract on the
same instrument. He will do this because on theelgl date he can deliver the instrument he

has been holding and obtain the pfreand use the funds received to repay his dglatnd

% Howells and Bain (2008 p.414).
" Mishkin and Eakins (2009 p.648).
8 Howells and Bain (2008 pp. 421-423).
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consequently ear®, — P on each unit of the instrument. And as longPas P purchases of

the instrument will increase on the spot marketevdales will increase on the futures market,

forcing the spot price up and the futures price lowtil P, = P..

It can even be argued, as e.g. Lavoie (2014 p.d823, that banks acting as “market
makers” set futures prices as mark-ups on spoepraccording to (1). Thus, a bank selling a
futures contract to a customer “covers” the deabtwyrowing money at the interest ratand
buying the asset on the spot market (and keepingtiitdelivery). At delivery the customer

obtains the asset from the bank by paying the frdqual to the bank’s borrowing costs

plus a mark-up. Selling a futures contract for r@ifgn currency involves two interest rates for

the bank, since the bank borrows money at its domieserest raté, and, having bought the

foreign currency spot, will lend this money in floeeign market until delivery at the interest

ratei, . To earn some profit the bank consequently hasta forward price somewhat higher

than P, determined so that borrowing costs equal lendevgmues,

(2) P, (1+i,) =P (1+i,).

Swaps

A swapor aswaps contracits an agreement to swap payments. Swaps wereisiest when
exchange control made it difficult to buy foreigkchange. And then, for example, a UK firm
wanting dollars to buy US goods could swap paymesttsa US firm wanting pounds to buy
UK goods. Nowadays “interest swaps” are the mostraon. For example, a firm that wants
to reduce the uncertainty of a variable interets o a loan may swap the variable interest
payments for fixed interest payments by buying apaontract implying a promise by the
seller of the contract to pay the variable interag while the buyer of the contract promises
to pay a fixed interest rate to the seller.

The fixed interest rate to be paid is calledshep rateand is set by the financial firm
selling the swap as a mark-up ohenchmark ratee.g. the market interest rate on a
government bond of the same maturity as the swlap .nfark-up — called theremium-—
reflects the risk perceived by the financial firamd the difference between the swap rate and
the benchmark rate is called theap spread The average swap spread over all interest-rate

swaps in an economy is often interpreted as a measwverall risic®

%9 Cecchetti (2008 p.215).
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Options
An option or aroption contracigives the buyer of the contract the right to bugelt
something (e.g. shares) at a specified price,a#tle “strike price”, on or before some date in
the future (when the option expires). An optionfeoring the right to buy is known as a “call
option” while an option conferring the right to lsslknown as a “put option”. Intuitively, the
value of an option should depend on the time wharhains to expiry and on the difference
between the strike price and the current pricealsd on the volatility of the market price of
the underlying asset. Assuming that price changes;dependent and normally distributed
these ideas can even be made precise. Even issuengtions of independence and normality
are not always valid, the possibility to base aptwicing on probability theory has been
crucial for the expansion of derivatives mark8tgvhile options on shares have existed for a
long time, option contracts on financial futures&&éecome the most widely traded option
contracts

Consider, for example, a call option which givies buyer the right to buy a certain share

after one year at the strike priseSuppose that the market price of the sharg isvhen the
option is bought, while it isn, after one year. The rate of return on an investrireat option
with pricep will be
(3) r,=(m,—s)/ pif m,>s,
since if m, > s the investor can buy the share at the strike graned sell it at the market
price m,. However, ifm, < s the investor will losg with a rate of return 0£100%. Hence
an investor will only be interested in this optibm is rather small (unless she completely
excludes the possibility af, < s).

On the other hand, fis small, and if the strike price is not "too latgfor example, if

s=m, then the rate of return will be large comparethtrate of return on a “traditional”

investment of buying the share and selling it aftee year (ignoring dividends),

4) r=(m-m)/m.

Hence an investor who believes that the marketevafia share is increasing witlagnifythe
rate of return on an investment in shares by bugicgll option, but only, of course, if the

option price and the strike price are “sufficierglyall”. (This type of magnification is often

called “synthetic” leverage, since it is leveragaah is not based on borrowing.) And there

60 Cecchetti (2008 p.203).
®1 Mishkin and Eakins (2009 p. 657).
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are sellers of such options if and only if there ather investors with opposite expectations

on the market value of the share and who conselyuxptect to obtain a fee without any cost.

Shorts

An investor can stabilize the value of her portdddly “short selling” shares she fears may fall
in value. This can be done by buyingheorts contractvhich promises to pay her the
difference between the current price and the markee at a future date. This is a typical
case of hedging. But short selling can also be tssgeculate on falling prices of shares you
don’t own. One way of doing this is to borrow stsafi®m another investor (like a pension
fund) for a fee and then sell these shares. Iptiee falls the short seller can repurchase the
shares, return the borrowed shares to the lendepacket the difference between the selling
price and the buying price. Instead of borrowingrek an investor can buy a “contract for
difference”®? This is simply a bet — sometimes called “nakedtsbelling” — or more

precisely an agreement which promises that therseflthe contract will pay the difference
between the current market price and the markeéi a future date.

Credit default swafya
A credit default swap (CDS) is an insurance contrelated to a bond (or loan). The seller of
the contract insures the buyer against loss frofaulteof the bond. Thus, the seller obtains a
fee from the buyer and the buyer obtains the vafube bond in case of default. In this way
an investor in bonds can hedge against the risionfpayment. An investor without bonds
can also buy a CDS if she can find someone wheeisgoed to sell it, usually with the help of
an investment bank acting as a match-maker. Bsitiglgamblinginstead of hedging.

Credit default swaps were created in the 1990soye innovators at JP Morg&hThe
nominal value of outstanding CDSs reached $62amilat the end of 200%7.About 80
percent were "naked”, that is, were bets rathen thedges. How can this enormous expansion
of CBSs be explained?

Of course, buyers and sellers can have differpmtians on default risk, which normally
is very small and difficult to estimate, making#sy to match buyers (convinced of default in
the near future) with sellers (convinced that thgyelling a CDS obtain a stream of fees for

nothing). However, Soros (2009 p. 166) notes t@ab& market offers a convenient way of

%2 Kay (2009 p. 150).

% For details see e.g. Blinder (2014 pp. 65-68).
% For details see Tett (2009).

% Blinder (2014 p. 67).
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shorting bonds, that is, speculating on the bétiat bond prices will fall. And, according to
Soros, "(p)eople buy them not because they expeevantual default but because they
expect the CDS to appreciate in case of adversel@@wents.”
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Chapter 4Pricing in financial markets

Pricing in financial markets includes both the deti@ation of interest rates on loans and
price formation in markets for securities. The iag# rate on a loan contract is determined by
two parties and is usually set by the lender anepied by the borrower (sometimes after
some negotiation). In contrast, the price on amsigcig determined by market-clearing
(matching offers to buy with offers to sell) in arket organised by a third party.

Section 1 defines the policy rate of a centrakb&ection 2 explains how commercial
banks set interest rates on loans as mark-upsegpaiicy rate and also relates these mark-ups
to profit maximization. The pricing of bills in “nm@y markets” are discussed in Section 3,
which consequently deals with the determinatioshafrt-term interest rates. Pricing of bonds
are characterized in Section 4, emphasizing thendi®n between thealuationof bonds

and theirmpricing. Section 5 deals with shares and their pricing.

4.1 The policy rate of a central bank

There are at least two “official rates” announcgdaltentral bank (CB). One of these attracts
major attention when it is revised, namely a ralbéchv often is callegholicy ratein the
economics literature but, for example, “base rate'refinancing rate” or “repo rate” or — in
the U.S. — “fed funds rate” by bankéPsAnother important rate is thiiscount ratewhich is
the rate which banks have to pay when borrowingrves from the CB (against collateral).
This rate is only marginally higher than the polreye. Sometimes central banks also pay
some interest to commercial banks on their reseatvdse CB, which of course makes it more
attractive for commercial banks to have reserves.

Now, exactly what is the policy rate and why isatimportant for an economy? First, the
policy rate is dargetand not something which a CB sets (as it setdigemunt rate). More
precisely it is a target for the “interbank rate@$erves”, so | begin by describing the
interbank market for reserves. We shall also seeav@B has chosen this target and how it is
achieved. And the policy rate is important for gt®@nomy because it is a benchmark rate for
all other rates, and in particular a floor to lerglrates.

Since reserves fluctuate daily, due to stochgstjenent flows, some banks may some
days have temporary excess reserves which thelendrio banks having temporary

shortfalls. For example, a bank in the U.S. withess reserves one day can contact other

 Howells and Bain (2008 p. 209).
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banks with shortages and lend reserves to the waith offers the highest interest rate and
then instruct the Fed to transfer reserves to thelwer during the day and back to the lender
the next day’ The interbank rate of reserves for a day is moeeigely the average of the
interest rates on market transactions in reservgagithe day, weighted by the size of the
transactions, at least in the U%.

A central bank usually intervenes in the interbardeket for reserves in two steps. The
first step implies that banks in need of borrowtag borrow reserves overnight from another
bank at a rate which is equal to the policy ratéeast approximately. The second step
implies that banks as a last resort can borrowctlrérom the CB at a somewhat higher rate.

The first step presupposes that the sum of adrves is zero, so that all banks with a
deficit can find a bank (or banks) with a matchsugplus. We have seen (in Chapter 1) that
total reserves are determined by transactions leetwemmercial banks and the CB, in
particular the buying or selling of cash or sedesit Since the public’'s demand for cash has a
seasonal pattern, the CB can predict rather acdyrat least one week ahead, what total
reserves will be next week without its interventitira deficit is predicted, the CB can, by
lending the necessary amount of reserves to bamtes @ week, make the sum of reserves
equal to zero, at least approximately and on aeeoagr the next week.

In the first step the CB consequently attemptsiaie the interbank rate of reserves equal
to its policy rate by adjusting the supply of ressrto the demand for reserves at the policy
rate. In other words, in the first step the supglyeserves is determined “exogenously” by
the CB in an attempt to make the interbank ratesérves determined “endogenously” in the
interbank market according to the CB'’s target. Tevpnt forecasting errors from causing too
large deviations of the market rate from the poti&te, banks can always borrow reserves
overnight directly from the CB at a somewhat higtate whenever they face a reserve
deficiency which they cannot satisfy more cheaplypbernight loans from other banks.

In practice a CB often supply reserves througlurehase agreements or “repos”,
meaning that the CB buys securities from bankxahange for reserves and the banks agree
to repurchase the securities — with interest -nthe day or in the near future. The policy rate
is therefore often called repo rate or, by ECBingicing rate, since repos reflect a constant
need for banks to refinance their borrowing of resg from the CB. In the U.S. the policy

rate is called théarget federal funds raieemphasizing both its relation to the interbank

67 Mishkin and Eakins (2009 p. 222).
% Cecchetti (2008 p. 430).
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market for federal funds — which reserves at thet &e called — and the difference between
the rate which the Fed wants and the actual ratesdcthemarketfederal funds rate.

Thus, central banks have chosen notfdacethe interbank market for reserves but to
controlit indirectly by adjusting the supply of reservlging a day so that the market rate is
(approximately) equal to the policy rate. A centrahk intervenes in the interbank market for
reserves only when it is necessary, and then thal€&Bobtains information on the necessary
amount of intervention. And when a bank cannotagieian from other banks this is also
important informatiorf?

Note that overnight loans between banks are mattheuwt collateral, which of course
simplifies operations in normal times, but may tegaroblems in turbulent times, when trust
may vanish. Discount lending may sometimes be rietmlprevent the market rate from
deviating too much from the CB'’s target, but themranction of discount lending is usually
to assist banks with more than temporary liquigitgblems.

Thus, even if the details differ between counfraéesentral bank provides reserves to
commercial banks either by purchasing securit@sfbanks such that the interbank rate
equals the policy rate (approximately), or by dileading of reserves at a rate which is
somewhat higher than the policy r&elo limit deviations of the interbank rate from the
policy rate, the discount rate can be a cap ombate rates, as in the U.S., or a CB can
introduce “standing facilities”, as in the UK constraining interbank rates to a corridor
defined on one hand by the policy rate plus sonsésh@oints for borrowing overnight from
the CB by banks with shortages of reserves, anti@other hand by the policy rate minus
some basis points for deposits overnight at theboBanks with excess reserves.

Since commercial banks normally want to minimizeitt reserves, | have assumed that
banks normally have a “structural deficit” of reges, that is, that the sum of reserves of all
banks in the payments system would be negativeowitimtervention by the CB. In this case
at least some banks have to borrow reserves overinam the CB, so that a CB can control
the supply of reserves through repos.

On the other hand, a run for liquidity in a finalcrisis will create an excess supply of
reserves which may push the interbank rate belewtticy rate and perhaps even towards
zero unless the CB has a “corridor” for the poliate. Thus, by paying interest on reserves a

CB puts a floor on the interbank rate of resernddtgrnatively, and especially after a financial

%9 Cecchetti (2008 p. 430).
“Howells and Bain (2008 p. 208).
" Howells and Bain (2008 p. 317).
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crisis when a CB wants to return to normal poliaies, a CB can reduce an excess supply of
reserves by selling safe and interest-bearing @iikettreasury bills or bonds to commercial
banks — provided that the CB has accumulated & stoguch securities.

4.2 Setting interest rates on bank loans

Lending by commercial banks includes short-termariicing of business activity and
mortgage lending but also lending to other finanicistitutions. Interest rates on loans are in
practice set as mark-ups on an interbank rate. Nk sow first see what kind of mark-ups
this implies for banks which are not only partloé payments system but also profit
maximizing. And then we shall discuss the relabetween these “profit-maximizing mark-
ups” and the “administrative mark-ups” which bankg in practice.

Monopoly pricing

A bank’s flow of profits from loans when the marlkeice (interest rate) isis

1) m=pq-cq- f

whereq denotes the firm’s volume of loang= q( p) < k, cqits variable (direct) costs aiid

its fixed (indirect) costs. The bank’s capacity fiemding k) may be restricted not only by its
physical assets (offices, ICT) and staff but algodserve ratios and capital ratios imposed by

its CB. Assuming that a bank’s market sharas independent of the market price, so that

d( p)=aD( p), whereD( p)is total demand for loans at the market ppca bank prefers
max( p" ,p") as market price, wherp™ maximizes( p-c) D( p)and p“is the market-

clearing price,D( pk) = K, whereK denotes the banking industry’s total capacitylémding.

This approach presupposes that all loans havsatime price (interest rate) and the same
variable costs per year. In general, of coursevaloan can have an interest rate which
differs from the interest rate on an old loan. Axthininistrative costs are not the same, since a
new loan involves checking borrowers’ credit ratiragd writing the necessary contracts,
while the cost of collecting interest on olds loamsy be negligible. Suppose however, as a
first approximation, that interest rates are redisece every year for all loans, and that all
administrative costs are treated as fixed costs.

Now, while a bank’s revenues from lending are prtpnal to the volume of lendingj),

it remains to see if its financing costs also ampprtional to the volume of lending and if so,
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what the marginal cost of lending) (s. And to clarify this issue it is instructive first
discuss a market with only one bank.

A commercial bank obtains money for a new loanpbyby increasing the deposits for
the borrower (instead of transferring deposits feavers). Moreover, a new loan will reduce
the bank’s reserves at the CB only if the loansisdufor buying goods from firms with
accounts in other banks. Thus, if there is only coramercial bank, then the reserves of the
bank will not be affected at all, and the margicast of new lending will be 0 when direct
administrative costs of lending are negligible. &latso that a monopoly banlcapacityfor
lending is only restricted by its capital ratio (alnrestricts a bank’s assets to a multiple of its
capital). It follows that a monopoly bank can foamsmaximizing revenuegsom loans or,
more precisely, maximizingxpectedevenues, since increasing the interest ratenatllonly

reduce the demand for loans but also increasagkdar default for the loans that are granted.

Oligopoly pricing

How will this result be modified in a market withamy banks? In this case perhaps most of a
bank’s loans will be used to buy goods or servioe®s firms with accounts in other banks
(unless the bank is very large), and this will ieglthe reserves of the bank, perhaps with the
entire loan. Now, if a bank has excess reservesydrginal cost of the loan is still 0
(assuming for simplicity that direct administratieests of loans are negligible and assuming
in addition that the CB pays no interest on excessrves). If a bank has no excess reserves
but can borrow reserves from the CB, the marginat s equal to the policy rate set by the
central bank. However, a general expansion of toesnplicates the picture. For in this case
a bank’s reserves may increase because of loaas givother banks, and this will reduce the
need to finance the entire loan by borrowing resgat the policy rate.

Moreover, even if a commercial bank can borrovemess at will from its CB, this cannot
be done without collateral accepted by the CB,thed/olume of a bank’s acceptable
collateral is of course limited. But a bank caroatsrease its reserves by increasing deposits
or by borrowings, in which case the marginal cddending is equal to the marginal cost of
borrowing from other financial institutions or thearginal cost of increasing deposits.

Deposit rates in commercial banks have sometimeen capped by the government, even
in the U.S.”? and such restrictions have often been followethleytransfer of deposits from
banks to unregulated financial institutions witgter deposit rate’s.But a bank with

2 Mishkin and Eakins (2009 p. 35).
3 Mishkin and Eakins (2009 p. 461).
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freedom to choose all rates, including the prigatomost important input, can increase its
deposits by increasing its deposit rates. Househaiietn accept low rates because they are
willing to pay for payment facilities (cheques éearonic payment) as well as safe-
keeping’® But the marginal cost of increasing deposits isallg higher than the deposit rates
which are offered to households. It may, for exampk equal to the interest rates on
“certificates” issued by banks to attract largeats{s from big companies. Thus, the marginal
cost of financing a loan varies, probably betweam the (low) deposit rate for households on
one hand and the (high) policy rate of the certaalk on the other hand, and to be certain to
cover all costs, a bank usually uses the polioy aata benchmark for customer rdftes.

Now, how will prices be set when there are mamkba The problem is first of all to
explain how anarket pricecan be established — that is, how banks can chocsst
(approximately) the same price (interest rate}tiersame type of loan — and in particular
how different banks can adjust so quickly to th@eanarket price for a given type of loans
after a change of the policy rate, even if adjusiini®not as rapid as when banks operated an
interest rate cartel in the UK before 1971.

The simplest way to establish a market price iptige leadership, meaning that one of
the banks sets a price which the other banks mBighhow will the price leader be
determined and what price will the price leade? $@tst, if all banks prefer the same market
price, then the choice of price leader is immatena may be expected to vary randomly or
depend on which bank is assumed to have the Hestiation on market conditions. Second,
if one of the banks prefers a lower market pri@nthll other banks, due to lower marginal

cost of lending, then it can also enforce its ppoeference simply by announcing it.

Pricing in practice

Interest rates on loans are in practice set as ifadtrative” mark-ups on an interbank rate,
with mark-ups which depend on time to maturity, eécted inflation, collateral, credit-risk and
other factors characterising the borroWeMore precisely, a bank’s customer rates are set in
relation to an internal reference rate with disdedar deposit rates and mark-ups for lending
rates. A bank’s head office determines “list price@gich apply to all local offices. The
internal rate is determined as a mark-up on thes@Blicy rate or an interbank rate for short-

term loans. Moreover, a local office can only finara loan by borrowing from the head

" Howells and Bain (2008 p. 197).

> Hassel et al. (2001 p. 154).

® Bain and Howells (2009 p. 106).

""Hassel et al. (2001 pp. 154-156), Howells and 82008 pp. 208-209), Bain and Howells (2009 p. 106)
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office and the cost of this borrowing is the in@rrate. Thus, the marginal cost of lending
which faces a loan officer is constant and equéhéobank’s internal rate, in spite of the fact
that a commercial bank pays no interest on monegted “out of thin air” through lending.

According to a bank’s “list prices” for loans, teeare different mark-ups for different
default risks, implying at least some “compensaginge differentials” in the sense that loans
with higher default risk can give the samgectedevenues as loans with negligible default
risk. But mark-ups can also be set so as to marimiafits and the question is consequently
to what extent a mark-up reflects the price elagtaf the demand for credit. Note, for
example, that commercial banks after large losaagebuild capital by increasing the
spreads between lending rates and deposit ratessiligpgests on one hand that banks
sometimes are both able and willing to exploitraglastic demand for borrowing, especially
mortgages, and on the other hand that banks dalways exploit this possibility.

The base for mark-up pricing of loans in a couigrgot necessarily the country’s policy
rate or interbank rate of reserves. The “interb@t& of reserves” in the Eurodollar market
also functions as a benchmark. This rate is knasvilhh@ London Interbank Offered Rate or
LIBOR, and “is widely used as a benchmark rateskiting loan and deposit rates by the
addition or subtraction of appropriate margifisThe importance of the Eurodollar market
has made LIBOR a benchmark for short-term intewtss worldwidée?

Households and firms can also borrow from finanastitutions which are not
commercial banks. Savings banks finance their lepby deposits, while other institutions
finance their lending by short-term borrowing i tthoney market or long-term borrowing in
the bond market. And then interest rates are setaak-ups on borrowing costs — for example
the deposit rate for savings banks giving homedpanthe money-market rate for short-term
loans, or the interest rate on bonds — where a+4maidkepends on the characteristics of the
loan but sometimes also on government intervention.

Interest rates on student loans are often supgpbstegovernment guarantees. Interest rates
on short-term consumer loans and discount ratdadtoring” (when invoices are bought by
a specialized company) can sometimes be quite hagtguse firms are able to exploit an

inelastic demand for loans or because default as&shigh.

8 Howells and Bain (2008 p. 308).
9 Mishkin and Eakins (2009 p. 230).
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4.3 Pricing in money markets

In money markets funds are lent and borrowed foy short times in large quantities by large
agents, including the government, corporate trgagepartments, commercial banks and
other financial institutions. A money market is @d®n economic agents with large and
temporary surpluses or shortages of money causeeMeypues and expenditures occurring at
different times. Apart from the interbank market feserves, a money market is organized by
a network of traders in large banks and brokeragesés, where offers refer to large and
standardized posf8.In such a market we can say that an agent withrzlss of money offers

to “sell money”, while an agent with a shortagerainey offers to “buy money”. Hence the
market is often called a “money market” even iisually is a market for bills.

Apart from the interbank market for reserves, nyomarkets are based on financial
instruments like treasury bills, commercial bitemmercial paper (CP) and certificates of
deposit (CD). Thus, participants in money markets abtain money for short periods by
selling financial instruments instead of borrowamgainst collateral. Most of these
instruments, and especially treasury bills, catrdaed in very liquid secondary markets,
often organized by big investment banks actingnaarket makers”. And most instruments
nowadays only exist in computers as “book entryigges”, which greatly reduces
transaction cost¥.

In money markets interest rates must be higher deposit rates but lower than lending
rates in commercial banks, otherwise they wouldex@t. And they exist because of lower
costs in matching borrowing to lending. Since mlahcial instruments in money markets are
short-term and — in normal times — risk-free, theg very close substitutes, which means that
arbitrage and competition will make interest diffietials very small, particularly because
even small differentials will imply large profitférentials for large tradef8.Of course, the
interest rate will depend on time to maturity, bimce all terms are small even term
differentials will be small, and interest rate diéntials are therefore often measured in “basis
points”, where one basis point (bp) equals 1/100 pér cent.

Money market mutual funds, or money market fulMBIEs) for short, are particularly
important players in money markets, especialyham.S. They were developed in the U.S.
in the 1980s as a way of circumventing caps on sieprates in banks during a period when

interest rates in the money market were much hitgifeer interest rates on saving deposits in

8 Mishkin and Eakins (2009 p. 212).
81 Mishkin and Eakins (2009 pp. 217, 221).
8 Howells and Bain (2008 p. 304).
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banks. Since the end of the 1990s MMFs raiseandliof dollars, which are invested in
money market instruments like commercial paper&masury bills> A MMF is financed
entirely by shares (equity). The rate of returrttese shares is sufficient for many firms and

households to move funds from deposits in banlshaves in a MMF.

4.4 Pricing in bond markets

A bond is a commitment to pay a standardized sumafey, say €100, to the holder of the
bond at some time in the future and some intest gear before payment. For example, a
government bond known as “Treasury 2 % 2025” isoanpse by a government to pay the
holder of the bond €100 in 2025 and €2 each yeard¢hat. Someone who buys this bond
for €100 is consequently guaranteed a rate ofmetti? % if she holds the bill to redemption.

But why should you buy such a bond for €100 ifititerest rate in money markets is 3 %?

Valuation of bonds

Of course, investment in the money market is seldaroption for an individual. But it is an
option for large investors like commercial banksporations, pension funds and insurance
companies. Such investors will not be interestdoliying a bond witla coupon payment
each year equal 8 and a final payment dfl in n years’ time unless the pri€eof the bond

is such that investing in the bond is more profitable than investign the money market
with a short-term interest rate equatid\nd, as shown in Appendix, the alternatives are
equivalent — and investors are indifferent betwibentwo alternatives — if and only if:

1-c/r

(1+r)"

2 P/M=d/r+

wherec is the coupon rateg = C/M . | will call P determined by (2) the bondsoney-

market valugMMV). It follows from (2) thatP <(c¢/r)M if c>r , P>(c/r)M if c<r,

andP - (¢/r)Mif n - « . Thus, the bond’s money-market vaRiés approximately

determined by the equality
3) rP=C,
somewhat less i€ > r and somewhat greater g<r.

Of course, it is not always reasonable to assinaethe short-term interest rate will be
constant up to the redemption of a bond, and thkpeatations of future short-term rates will
also affect the valuation, as well as expectedimh and sometimes also a risk for default.

8 Mishkin and Eakins (2009 p. 548).
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Thus, on one hand the valuation of a bond can Isefuli‘bench-mark” for both buyers and
sellers in a market for bonds, particularly if@lithem use the same money-market rate and
the same software based on (2) to value a bondomBttie other hand the market price of a
bond is ultimately not determined by (2) but by gymnd demand in a market where buyers
and sellers can have not only different expectatmimpolicy rates and inflation in the future

but also different reasons for buying or sellingé®.

Pricing of bonds

| focus on pricing in secondary markets, sincegwim primary markets — where initial issues
are sold — cannot deviate much from prices quoatestcondary markets. A secondary market
is organized either as a matching market or a deseket®® In amatching marketrade

takes place (for a fee) if “match makers” can maaters to buy and orders to sell. Orders to
buy include an upper limit on price and ordersaiisclude a lower limif® which means

that match makers have to find and match overlapprders. In @ealer market“market
makers” with inventories of securities announcéid™price at which they are prepared to
buy securities and a somewhat higher “offer” pacevhich they will sell securities. Their
profits depend not only on the spread between fiiee price and the bid price but also on
their ability to set prices at a market-clearingele since unless sales approximately equal
purchases during a day, market makers will eitheraut of inventories or run out of money.
Thus, market makers have to be good at anticipaltiémgand and supply in the market or at
least quick to adjust their prices to changes lessar purchases. In both market forms the
market priceduring a day can be defined as the weighted aeeyagr all prices in individual
transactions.

Price dispersion during a day is normally neglegilBut the volatility of market prices
between days cannot be ignored. Thus, on one haedtors wanting to sell or buy bonds
during a day can base their decisions on a marlet pt least approximately equal to the last
market price. On the other hand investors also kinatthey may have to accept some
deviation from past market prices. But how cana market price arise?

If, as an extreme example, all buyers in a matgharket submit price offers with
yesterday’s market price as an upper limit, whils@llers submit price offers with
yesterday’s market price as a lower limit, thenrtreaket price will not change. Match
makers will be able to match either all sellerbugers or all buyers to sellers at yesterday’s

8 Howells and Bain (2008 pp. 345-347).
8 Howells and Bain (2008 p. 374).



50

market price, but they will not be able to do botiess the supply of bonds happens to be
equal to the demand for bonds at yesterday’'s market.

In general market-clearing is only possible inatehing market if price offers are less
rigid. If, for example, supply is greater than dewhat yesterday’s market price, it will only
be possible for dealers to match all sellers tbajlers at a lower market price if at least some
sellers submit price offers which show that they\&illing to accept a lower price than
yesterday’s market price. And they may be willinglb this, for example, because they need
the money urgently, or because they “value” thedbless than others.

In a market with market makers the market pricenges between days if and only if the
market makers announce new prices. Price offergltange even before trade takes place if
dealers anticipate changes in supply and demang. ddreeven be so good at forecasting
that they do not have to change their prices duaidgy in order to adjust supply to demand.

Prices determined daily by market-clearing aretii@l because both demand and supply
can vary discontinuously between days, as empldizeexample, by Mandelbrot and
Hudson (2008). Moreover, it seems to be a stylfaetithat the price of a long-term bond is
more volatile than the price of a short-term bohdd this can be explained from the demand
side not only by the greater sensitivity of the MM¥Mong-term bonds to expected money-
market rates, but also by greater diversity of bsiy@nd sellers’ opinions on inflation and
default risk in the future for long-term bonds.

The market price of a bond is usually expressqubasent of its face value, but a bond’s
market price is often also, or alternatively, exgedl as aaquivalent money-market rate
obtained by substituting the market price Fan (2) and solve for. This equivalent interest
rate is often called the bond’s “redemption yiedd'its “yield to maturity” or simply ityield.

It is particularly relevant for an investor who péato buy a bond at its current market price
and keep it until maturity. In general (2) can obé/solved for using numerical methods,
but some results can be obtained without a compkiterexample, (2) implies that

4 r ~C/Pif n- o,

so thatC/ P, often called the “current yield”, approximates tfield for long-term bonds.

4.5 Pricing of shares

The “valuation” of a share in terms of the presealug of its future incomes is extremely
difficult because a share’s future incomes areasd ko predict. Hence other methods for the
“valuation” of shares have been developed, basdtie@actual development of market prices.
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| will consequently first discuss actual pricingdre | discuss “valuation” of shares — and the

purpose of this valuation.

Pricing

In secondary markets share prices are determingdtilough market clearing, either by
match makers (matching offers to sell to offerbug) or market makers (offering to buy and
sell at announced prices), as in bond marKeBock exchanges and trading technologies
have been revolutionized since the 1980s, incluldinge financial institutions as new dealers;
screen-based systems for information, trading,satitement; and mergers between
exchanges in different countri&s.

New shares have exactly the same characteristiegisting shares (which explains why
the issue price is usually well above the par valutae share), but they are not initially sold
in the secondary market, since this would probally so much to the supply during a day
that the market-clearing price would fall precipisty. Instead a company sells new shares to
an “underwriter” at terms agreed upon by both partirhe underwriter — an investment bank
or a syndicate of several banks — will then offer bew shares to existing shareholders or
others, usually at such a discount from the pricthé secondary market that all of the new
issue can be sold. Existing shareholders are usoifdged the possibility to maintain their
shares of the ownership of the firm by buying néares®

Since share prices are determined by equatingystppdemand during a day, their
variability will depend on the variability of sugpand demand. And supply and demand can
vary between days for many reasons, for exampfesshiinvestors’ valuations or
expectations, or increases in sales simply becsuse investors need the money, or
increases in purchases because some investorsinglhes funds they want to invest.
Upward trends in share prices may be due to incrgagemand from pension funds and
mutual funds, or to speculative bubbles, as elabdra Shiller (2005). But increasing

purchases of a company’s shares may also be datetopts to gain control of a company.

Valuation
| will only discuss the valuation of ordinary shsugnce preferred shares are (almost) like

bonds. Unlike bonds, ordinary shares have no fredémption value at a predetermined

8 Howells and Bain (2008 pp. 346, 373), Mishkin &wakins (2009 p. 261).
8 Howells and Bain (2008 pp. 374-75).
8 Howells and Bain (2008 p. 372).
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redemption date, but assuming that future dividemdsmarket prices can be predicted
accurately, the “present value” — or more preciseéymoney-market value — of a share
which will be sold aften years is

- Db . R
© PVEL ey ey

whereD, is the dividend per share during y&aP, is the share price at the end of yeaand

r is the current money-market rate. This is analogouke valuation of a bond according to
(2), with the crucial difference that the future@me stream of a bond is known with
certainty, while both future dividends and the &stption value” of a share are uncertain.

In fact the “redemption date” is also uncertaingce many investors plan to choose this
date at a later stage, hopefully when the markeeps high. Moreover, valuation according
to (5) depends not only on “fundamentals” but @iea predicted market price. Note that the
possibility of capital gain often is the main attian of investing in shares, so we cannonlet
tend to infinity in (5). We conclude that “valuatibaccording to (5) is not only conceptually
problematic (since it contains a market price)ddsb highly subjective.

Now, the purpose of “valuation” of shares mustdoguide an investor in her choice of
shares. And when choosing between different shiieeelative valuation which matters.
When choosing between different securities thechgesneral principle is of course to search
for shares with a high “rate of return”. For shattes simplest measure of this type isyreld

during a year or more precisely éiwidend yieldD, /P, .2° And including capital
appreciatiofR, - B,)/ P, we obtain a more general meastrehich is particularly relevant

for shares, namely thrate of returnduring a year,
(6) r,=D,/P,+(P,~R)/P,.

Of course, this measure of the rate of returnastmelevant for investors who plan to buy
shares and sell them after exactly one year. F@stors who plan to buy shares and sell them
after exactlyn years, the “rate of return” can be defined asstipgvalent money-market rate

obtained by solving for in (5) withPV replaced by, .

Now, while decisions to buy — or sell — sharesinesbased opredictedrates of return,
estimation of future rates of return (or futureidends and market prices) can only be based
on pastrates of return (or past dividends and marketeg)iin addition to information on the

future of the share’s company. First, trends anctian of past share prices and dividends

8 Howells and Bain (2008 p. 365).
% Howells and Bain (2008 p. 186).
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may be used to estimate the probability distributd share prices and dividends (including
correlations between different shares) in the fgare on the assumption that the generating
mechanism remains the same. Second, informatidgheoaompany or the company’s industry
may suggest imminent changes of the generating améxin. For example, when a new
industry passes from its innovation phase to ibsviin phase, some companies may exit while
other companies may start to grow even more rapidly before. It may be difficult to

predict which firms will survive, but some investanay have better information than others.

An important reason for investing in shares epbssibility of large capital gains. This
possibility is based on an upward trend in avesdgee prices (due to an upward trend in
residual earnings of listed companies) but alsthewolatility of share prices. This volatility
implies both the possibility to buy shares whenrtragket price is low and the possibility to
sell when the price is high. The basic problem fomaestor is consequently to decide on
what and when to buy and what and when to sellh oedictions are difficult because unlike
predictions of bond prices they cannot be baséetdumiamentals”, only omredictionsof
fundamentals like dividends and capital appreamthnd predictions of capital appreciation
must be based on predictions of the developmestmbly and demand for shares.

Decisions on purchases and sales of shares asedquoently based on subjective
predictions of future share prices. This suggeslisersity of opinions which may increase
the overlap between offers to buy and offers tbageghe current market price and which
consequently may increase the liquidity of equirkets’ On the other hand, subjective
expectations may also happen to coincide. If, kameple, there is an increase in the number
of investors who think that a share is undervald@d more precisely predict that the share
price will go up in the future — then purchases ralsp increase so much that the market
price does increase, verifying expectations antig@s even initiating a speculative bubble,
as elaborated in Shiller (2005) and Mandelbrotldndson (2008). And such bubbles
reinforce the possibility of large capital gains.

I Howells and Bain (2008 p. 368).
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Appendix. Valuation of bonds

Investors will not be interested in buying a bonthva coupon payment each year equalto
and a final payment dfl in n years’ time unless the pri€eof the bond is such that investing
P in the bond is more profitable than investgn the money market with a short-term
interest rate equal 1o And the alternatives are equivalent — and investce indifferent
between the two alternatives — if and only if:

- M
. "= ;(l+r) (1+r)"

To see this, note first that obtaining the coupaynpentC after one year is equivalent to
investing P, in the money market and obtai+ rP, after one year if
(2) P +rP,=C and henceR, - <
1 1 1 1+ r .

Second, obtaining the coupon payme€rdfter two years is equivalent to investiRgin the
money market, reinvesting, and the interest after one year and ob®jit P, + r (P, + rP,)

after two years if
(3) P, +rP,+r(P,+rP,)=C and hencd%:ﬁ
+r

and so on for the other terms in (1).

Thus, the value of a bond according to (1) wigqual to the money-market rate can be
interpreted as the value of the bond’s paymenastrim terms of thequivalent investment in
the money market will call this version of a bond’s “present ual’ its money-market value
(MMV) in order to emphasize its dependence on tbaeey-market rate.

Moreover, (1) can be rewritten as

) PIM = CZ_;‘ (1+ r) (1+1r)n '

whereP/M is the MMV of the bond expressed as per cent optireipalM, c=C/M , nis

the number of years to redemption, ansl the interest rate in the money market (assumed
be constant until the bond matures). And usingdhmaula for the sum of a finite geometric
series, (4) reduces to

1-c/r

©) M =g/
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Chapter 5Stabilizing the financial system

The financial system consists of a central bardmall number of large commercial banks, a
decreasing number of savings banks, an increasimiper of other financial institutions, and
an increasing volume of financial instruments tchokean increasing number of financial
markets. Of course, bankruptcies can and shouldr@se@n in this part of the market sector —
as part of the process of creative destructiont-tHay must not threaten the stability of the
whole system.

Financial instability can take many forms, evea iun for currency (a panic attempt to
transform deposits into cash) is no longer ondeifrt. But a run for safer deposits is, moving
deposits to a bank considered safer, perhaps i@ncountry. A bank can loose not only
ordinary deposits in this way but also short-telrrdwing from the money market, when
investors refuse to roll over such loans. Rundiduoidity (attempts to transform assets into
deposits) can also cause panic, and then the distinrbetween money and so called liquid
assets becomes particularly clear. We shall stiuelyisk of such runs and other risks for
instability in steps, beginning with the paymentstem.

5.1 Financial institutions

Commercial banks are linked to each other andaaémtral bank through a payments system,
as elaborated in Chapter 1. Even a temporary aft$te IT-system handling payments could
be disastrous.

Payments are made by cash or by transferring degasm the buyer’s bank account to
the seller's bank account. If these accounts belomfifferent banks, the reserves of the
seller’s bank will increase, while the reserveshef buyer’s bank will decrease, as money is
transferred from buyer to seller. Payments consgfupresuppose that a bank’s reserves at
the CB always are positive.

Commercial banks supply cash on demand to thetoowers (who pay with their bank
deposits), and the CB supplies cash on demandoneocial banks (who pay with their
reserves at the CB). The CB lends reserves on dtoarommercial banks against collateral
in the form of government bonds or other securdiesepted by the CB and at an interest rate
determined by the CB.

A CB also supplies reserves (against collatecad) tommercial bank with liquidity
problems for other reasons than stochastic vanatfgpayments. Insolvency may lead to
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capital injections or other forms of support by government — if “too big or too complex to
fail” — or to reconstruction or bankruptcy, in whicase the deposits of the bank’s customers
are nowadays usually guaranteed by the governrdepbéit insurance). Since people regard
their deposits as their property and not loansatakb, a loss of deposits would jeopardize the
legitimacy of the payments system.

Deposit insurance will also reduce the risk forverents of deposits from a bank to
another bank perceived to be safer, particulartiegosit insurance applies to all deposits,
even large ones. In other words, deposit insurariitstabilize deposits in a bank, including
not only demand deposits but also savings depd#gosits will only be moved from a
commercial bank to another financial institutiothié owner is prepared to take some risk in
order to obtain a larger rate of return than ofidsg the bank on savings deposits.

Commercial banks

Let us first note the difference between insolveasgl bankruptcy. Insolvency is the inability
to pay debts, but there are two forms of insolveragh flow insolvencgwhich involves a

lack of liquidity to pay debts as they fall dueddralance sheet insolvenyhen liabilities
exceed assets). A firm may be cash-flow insolvemtialance-sheet solvent (if it holds
illiquid assets) or balance-sheet insolvent buhdésv solvent (if liabilities exceed assets but
revenues are sufficient to pay debts as they ta).dAnd a firm is bankrupt if it is both cash-
flow insolvent and balance-sheet insolvent.

Note that balance-sheet insolvency depends ondssets are valued. Mark-to-market
valuation — i.e. valuation of assets at currentkeigprices in secondary markets — may
drastically reduce the value of some assets daricrgsis when markets become illiquid and
prices slump. And securities not traded at all arkets (but over-the-counter) may be
difficult to value even if future incomes from teecurities are well-known. This means that a
bank may be balance-sheet insolvent during a fiahogsis even if it is cash-flow solvent —
unless the bank has to use income generated friingsessets to pay for its debts.

Now, consider first a risk-averse commercial bauitk only risk-free loans and
government bonds as assets. Profits can be positere with risk-free lending, but accepting
some default risk may raise interest rates andtprair more preciselgxpectegrofits.
Moreover, if loans to businesses and householdsudfieiently many and varied, default
probabilities can be estimated from historicalistas. And then a bank can develop what
may be calledisk-adjustednstead of risk-free lending, that is lending whaccepts some

default risks if they increassxpectegrofits without at the same time increasing thegl)
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risk for negative profits too much. However, a mdjoancial crisis may invalidate all risk
estimates based on historical statistics, as eng#thgor example, by Mandelbrot and
Hudson (2008), so that a bank may even changelitsycompletely from risk-adjusted to
risk-free lending.

Mortgage lending is a particularly important fooflending which may appear almost
risk free to banks when house prices are increakixgessive lending facilitated by money
creation by commercial banks may add to price emxes and even fuel a house-price bubble
which sooner or later will burst and initiate adfrcial crisis.

So far we have only considered loans which finarmeemerce or investment in real
capital by a multitude of firms or households. Leam other financial institutions or loans to
foreign institutions may be more difficult to evata, at least if they are both few and large.

A commercial bank can engage not only in risk-ai#jd direct lending but also in risk-
free indirect lending to its government, i.e. invesnt in government bonds. Moreover, it can
engage in risk-adjusted investment in securities ¢orporate bonds or government bonds
from other countries, because the bank believasatlemage income from such bonds will be
higher than income from risk-free bonds.

But a bank can also, in a special departmentlosidiary, engage in trading securities,
usually calledproprietary trading,meaning simply buying cheap and selling dear, évinre
price difference may be rather small (but the tdad@lume large). Proprietary trading
introducesspeculationdefined as trade based on expectations abodetreiopment of
market prices, and is consequently risky but samegtialso very profitable.

Note also that proprietary trading is very diffsr&om market making, when a bank only
keeps inventories of securities which are necedsafyuying or selling securities on behalf
of its customers for a fee. The risks associated miarket making are, of course, negligible
compared to the risks associated with proprietaging. Investors planning to keep
securities until maturity are also exposed to maeh risk than traders — unless inflation
complicates the picture.

A commercial bank can engage not onlagset managemente. giving loans or buying
securities, but also illbility management.e. taking loans or selling securities in ortber
increase its reserves whenever necessary to expafidble lending if borrowing reserves
from the CB no longer is possible (perhaps becatitack of acceptable collateral), or if
borrowing from other institutions is cheaper. Bspecially short-term loans from other
financial institutions will increase a bank’s sdivily to a financial crisis. Note that

commercial banks cannot lend in a foreign currdmcpdding deposits to a customer’s
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account since they have to transfer money froradt®unt in a correspondent bank abroad to
an account in a foreign bank. And to be able tthitothey also have to borrow abroad.

Note also that the stability of a commercial bdekends on some activities not reflected
in its balance sheet, including in particular preesi to lend on demand (“credit lines”) and
promises to pay bills which the debtor fails to acceptances”). Large commercial banks
can also be primary dealers in bonds and stockdying that they sometimes can have large
inventories of risky securities.

Lending to businesses for investment in real eahpgeépends, of course, on the demand for
such loans. Debt-financed investment in real chgitparticularly important in developing
countries, without accumulated profits as a sotocéinancing. In such countries the demand
for loans for real investment may be almost lins$leand then lending by money creation is
particularly ingenious, since lending does not arlgate money but also production and
income which can repay the loans.

In developed countries, on the other hand, magtstment is financed by accumulated
profits 2 suggesting that nowadays most bank lending inldped economies isot for
investment in real capital which generate produnctéind income which can repay the loans.
Hence the stability of a commercial bank will iresengly depend on the volumes and risks of
direct and indirect lending for other purposes timuestment in real capital.

Investment in securities may be profitable but aisky, and instead of assuming such
risk on behalf of their depositors and offeringiagg deposits with high rates, banks may
offer investment in mutual funds to their customéusd then all risks are assumed by the
banks’ customers, while the banks always earnftgesmdministration of the funds.

A commercial bank’s activities are based on ifgadés and its ability to borrow reserves
from the CB. But a commercial bank can also bomeoeney from other banks and
institutions, either directly or in the money marke by issuing bonds. And it can do this to
obtain additional reserves as a basis for additienaing, or perhaps because it wants to
finance lending abroad by borrowing abroad. In ease, short-term borrowings from other
institutions may be difficult to refinance duringasis and consequently constitute a threat to
financial stability — unless a CB always standslyga replace them, including borrowings in
foreign currencies. Note also that other finaniiatitutions may be even more sensitive to
short-term borrowings than commercial banks, stheg cannot rely on the CB as a lender of
last resort.

92 See, for example, Cecchetti and Schoenholtz (POBR2).
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Other financial institutions

There are nowadays a multitude of specialized irmnstitutions. Apart from organized
markets (like stock exchanges), firms linked tohsomarkets (like brokers) and firms giving
financial advice for a fee (like investment banks @ating agencies), there are financial
institutions that harbour savings and offer lo@wne combining both functions (like
traditional savings banks or ‘thrifts’). There @lso institutions that specialize in wealth
management, either exclusively (like hedge fundsowereign wealth funds) or in
combination with other services (like pension fupndensurance companies).

How can a financial institution offer higher ratggeturn to savings than a commercial
bank? First, it has no costs for the payments sysied probably lower administrative costs
than a commercial bank. Second, it can probablgiolitigher interest rates on its large
deposits in its commercial bank or in the moneykathan its customers can obtain on their
deposits. Third, it may be able to invest soménhefdavings in higher-yielding securities, like
government bonds. Fourth, it may choose to borrmmey and invest it in assets with higher
yields. But to be able to do this it probably hadorrow short and regularly refinance such
borrowings, which will expose the institution teethsk of not being able to refinance its
investments in a crisis.

Moreover, there are institutions specialized wirsgs for various kinds of savers: money
market funds for firms and households with temppgarpluses of money; savings banks for
low-income and middle-income households savingafbome or a car or consumer durables;
mutual funds for long-term saving by middle-incohmiseholds; financial firms advising on
direct investment in stocks or bonds for rich hdwdes; and hedge funds for rich households
prepared to take some risk in order to become gekar with some non-negligible
probability.

What are the effects of money market funds orfittacial system? By attracting
deposits from households and banks and lending ynoneorporations they compete with
banks — and competition is usually a positive thiBigt what about attracting deposits from
banks which are lent to other banks? This willody raise financing costs for banks but also
expose them to additional liquidity risk. It magalaffect the distribution of funds between
banks, for example by attracting deposits fronbatiks but lending only to large banks.

Since a money market fund (MMF) is financed ehtiby shares (equity), it cannot
become insolvent. But unexpected losses on invedsnie commercial paper, for example,

may make its customers so nervous that they withtliair money. And then a MMF cannot
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renew its loans to banks and corporations, sdithatity problems are spread throughout the
financial system. In other words, MMFs can seiztutetion almost instantaneously in a
crisis, since firms with large temporary surpluseémoney prefer to keep the money (as
deposits in banks) as soon as they are not 1008ircénat they will get it back next month.
Since hedge funds may attempt to increase thenretuinvested capital by using short-
term borrowing to finance proprietary trading, thegly expose their investors to a risk which
may increase drastically in a crisis when marketggrfail to develop as expected. There are
also financial firms specialized in lending, indlugl finance companies (offering instalment
loans for cars or consumer durables), and credipamies (supplying consumer loans
without collateral at high interest rates). Mostltdse firms are financed by short-term
borrowing from commercial banks or money marketsictv expose them to refinancing risk.
A particularly important financial institution the modernnvestment bankvhich
"typically issues securities in the primary markegkes a secondary market in securities,
gives corporate advice, undertakes asset managemémhalf of retail and institutional
investors, and engages in proprietary trading®own account” (Kay 2015 p. 112).
Examples of important investment banks before ithential crisis of 2007-2009 in the U.S.
are Goldman Sachs, Morgan Stanley, Merril Lyncthrhan Brothers and Bear Stearns.
Investment banks are particularly importandker-dealersthat is, they are executing
trades in securities not only on behalf of a custo(as a broker) but also for its own account
(as a dealer). And according to Kay (2015 p. 11The rise of the broker-dealer ... gave the
market-maker specific, as well as general, inforomeabout the positions and intentions of
clients. ... The modern investment bank derives aidanable edge not so much from its
wide knowledge of the global economy as from itdevknowledge of financial markets: the

identities, positions and intentions of the primtiplayers.”

5.2 Financial markets

Deregulation and financial innovation have favourstkets over banks so much that
indirect lending by buying bills, bonds or othec@ities is now almost as large as direct
lending by banks in the U¥ The expansion of markets has also made it easidarge
firms to borrow by selling bonds. And households olatain consumer loans from credit

companies financed by securities like commercigkepaold in the money market.

% See, for example, Cecchetti and Schoenholtz (POBE7).
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The expansion of markets has also made not oltéythit also bonds and many other
securities very liquid in normal circumstances. ekeaconomic agents normally prefer
securities (and some interest) to money even asipdrary store of wealth — which
stimulates the demand for securities and raise fingies. But securities cannot be bought
unless someone else wants money instead of sesystiggesting a large turnover and a
widespread need to sometimes convert securitiesmioiney for various purposes.

Markets are stable as long as even large volurescaorities can be sold today at
(approximately) the same price as yesterday. Howeirece market prices equate supply to
demand during a day, they will drop discontinuowshenever preferences for liquidity
suddenly become more widespread than preferencegdoest-bearing assets. And a run for
liquidity in a financial crisis makes the distirani between money and “liquid” securities
particularly clear.

Market prices are sensitive to trading by largeestors like pension funds, insurance
companies, mutual funds, and sovereign wealth fuhldlsse funds may sometimes invest in
securities they intend to keep until maturity, émeh they can stabilize market prices by
stable flows of purchases or sales. And when afoad/is expanding it may add demand to a
market and hence stabilize or even increase marlkags. On the other hand, large funds may
become so large that even minor readjustmentseaf plortfolios, when selling some
securities and buying others, may have importgrgnaissions on market prices. Moreover,
even if proprietaryrading — buying cheap and selling dear — nornmetilyuld stabilize prices,
traders with large positions may add to volatilitya crisis.

The breakdown of a financial system is abovelaracterized by “runs for liquidity”,
meaning attempts by financial institutions to iras® money holdings abruptly by selling
securities. The supply of securities will then eedédemand so much that it initiates falling
prices and financial losses for the sellers. Moegpthe risk for falling prices may depend on
the relation between the stock of debt (securit@s) the stock of money. If the stock of debt
increases more than the stock of money in an ecgnibi@ destabilizing effects of a run for
liquidity may increase.

To see why, suppose first that the stock of delt by some financial institutions is much
less than the stock of money held by other agéttieast some of these agents may have
surpluses of money which they want to spend onrtguiyiterest-bearing securities, and if the
stock of securities is relatively small, then ityre possible for all sellers to find a willing
buyer at an acceptable price. This is not everrétigally possible if the stock of debt held by

some institutions is much larger than the stocknohey held by other agents.
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But how can the stock of debt increase more tharstock of money when lending by
commercial banks also creates money (as elabaratédapter 1)? This is because lending
by other institutions than commercial banks dogdscreate money, as elaborated in Chapter 1
(but transfers money from the lender’s account@mmercial bank to the borrower’s
account). The increasing importance of “marketsitiee to “banks” may consequently have
increased the stock of debt relative to the stdekaney, and hence also increased the risk
for loss of liquidity in a financial crisis.

5.3 A short history of financial crisessince World War 11%
"The years since the early 1970s are unprecedémtedms of the volatility in the prices of
commodities, currencies, real estate and stocksthenfrequency and severity of financial crises”.
Kindleberger and Aliber (2005 p.1)

The Bretton Woods system — with exchange ratesqeetigthe dollar, the dollar convertible
into gold, and restrictive capital controls — hatleh apart by 197%> However, not all
countries stopped pegging their currencies to thieidand many countries intervened in the
forex market when the exchange rate became "taatiles! or needed some support in order
to approximate its "fundamental value” or, as engied by Stiglitz (2002), to protect
creditors in a currency crisis. Thus, exchange stbility has continued to be an important
objective for individual countries. Attempts toasish a new system of "fixed but adjustable
rates” — including adjustment by countries witharhic current account surpluses — have also
been madé&® However, exchange rate stability has proven tdiffieult to reconcile with
capital mobility, as we shall see in the followimgef survey of financial crises after World
War Il. In fact the period after Bretton Woods ecacterized not only by capital market
liberalization but also by deregulation of all fireaéal markets, encouraged and sometimes
enforced by the IMF, as argued in detail by Stg|?002).

Crisis in Latin America 1982
It took Latin America more than seven years to witskvay out of the debt crisis that began
in 1982%" This debt crisis was an indirect result of thdieaenergy crisis or, more precisely,

% For more history on financial crises see Kindlgleeand Aliber (2005), Shiller (2005) and Reintzart
Rogoff (2009). Classical accounts of the Great Bsgion in the 1930s are Galbraith (2009 [1954]) and
Kindleberger (1986); a thought-provoking moderncact is Koo (2008 ch. 3.)

% See e.g. Cecchetti (2008 p. 470).

% See e.g. Eichengreen (2011 p. 62).

9 Krugman (2000 pxvi).
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an indirect result of the sharp increases of adg® by the Organization of Petroleum
Exporting Countries (OPEC) in the 1970s. For egwmiresulting from these price increases
were deposited in American bariRsyhich in their search for profitable lending tudrte

Latin American countries willing to borrow moneyhagh interest rates. However, with too
little debt used to finance investment in real talprepayment could not be made out of
additional growth, which meant that repayment wampanied by a prolonged slump. The
crisis started when Mexico in August 1982 inforntleel U.S. government that it could no
longer honor its debts and the crisis soon spreadaist of Latin Americd’ According to

Koo (2008 p.233) the "resultant crisis virtuallypgd out the capital of many if not most
major U.S. banks”, but thanks to directives frora Bed to renew lending to Latin America
there were no bankruptcies and no credit crune¢harl).S. On the other hand the resolution

process took more than 10 yedts.

Crises in the Nordic countries 199183

The crisis in Sweden was preceded by financialgidation and a boom in 1985-1990 and
followed by a long recovery in 1994-2000. Quaniti@icontrols on lending were abolished in
1985 and followed by credit expansion, inflatiosset prices increasing much faster than
consumer prices, and a boom which also was fugteébebfall in oil prices in 1985 and
expansionary economic policy abroad. Imports ineedaand exports decreased towards the
end of the 1980s. The growing current account defias financed by capital imports,
apparently mainly from Japanese baffkevionetary policy had since 1982 been founded on
a fixed exchange rate defended by high interessratwhich also made it tempting for
domestic corporations to borrow abroad. The lagspd the capital controls were abolished
in 1989, facilitating an outflow of capital.

The first speculative attack on the peggezhacame in October 1990. Lending started to
fall in real terms in the beginning of 1991. Pricésommercial properties in Stockholm fell
by 35 per cent in 1991. In September 1991 a majantial institution found itself unable to
roll over maturing commercial paper. The crisisesjorto the whole market of commercial
paper, which dried up in a couple of days so timanice companies had to resort to bank

loans. Several finance companies went bankruptilamthe crisis spread to the banks.

% Eichengreen (2011 p. 63).

% Krugman (2000 p. 41).

10 35ee also Koo (2015 pp.41-42 and Kay (2015 p.36).

191 For details, see the many contributions in Joretraj. (2009).
192 According to Kindleberger and Aliber (2009 p. 142)
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Increasing bank credit losses forced the governneeintervene with guarantees and capital
injections in all major banks except one in 1991-92

The defence of thkeronabroke down in November 1992 and a floating exclkamage was
introduced, followed by a depreciation of aboutp@0 cent but also a lower interest rate.
Employment fell from 83 per cent of the populat{@6-64 years) in 1989 to 72 per cent in
1994, while unemployment rose from 1.5 per cerntheflabour force in 1989 to 8.0 per cent
in 1994. The recovery started in 1993 and was drbyeexports, which increased from 28 per
cent of GDP in 1992 to 45 per cent in 1999. Butaimployment intensity never rose above
73 per cent during the 1990s.

The development in Finland followed the same pats in Sweden but the depression
was deeper. Financial deregulation set off a lemtimom even in Norway, partly financed by

capital inflows, followed by a currency and bankergsis accompanied by a depression.

Crisis in Japan 19913
Following deregulation of bank lending in the 1988sth land and stock prices in Japan
tripled in the late 1980s, fueled by credit expansin 1991 land and stock prices began a
steep decline and were soon 60 per cent belowplkek. However, the collapse of the asset
bubble was not followed by widespread bankruptaras high unemployment but by a
recession which has been called a "growth rece’sbypiKrugman (2000) and a "balance
sheet recession” by Koo (2008, 2015). Whilgrewth recessiois characterized by growth
below an economy’s potentialpalance sheet recessi@mcharacterized by businesses and
households paying down debts accumulated during\aqus bubble. Even if many firms
were balance-sheet insolvent after the burst obthle, most of them were still cash-flow
solvent and could consequently avoid bankruptcyusedprofits to pay down debt. But
paying down debt took time and the focus on regagiebt also reduced the use of profits for
financing investment. And financing investment wiw borrowings was out of the question
during this period, even at near-zero interessrafbus, the fact that the balance sheet
recession in Japan in the 1990s was a growth riecessd not a depression was due to fiscal
policy or, more precisely, massive public worksrepeg financed by public debt.

Moreover, public deficit spending on infrastruetuvas facilitated by avoiding borrowing
in foreign currencies so that government debt cgubav without risking default or high
interest rates. And with positive net savings l®/phivate sector — instead of borrowings —

193 For details see Krugman (2000 pp. 60-82) and RO0E, 2015).
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investors like pension funds and insurance compgamaé no alternative but buying

government bonds, as emphasized by Koo (2015)reaheting the interest rate.

Crisis in Mexico and Argentina 199%

With imports much greater than exports in the beigig of the 1990s, Mexico found it
necessary to devalue its peso in December 1994vet#rr, devaluation by 15% was not
enough to stop speculation. Mexico had to introduflexible exchange rate and soon the
peso had fallen to half its pre-crisis value. Thaency crisis was followed by a fiscal crisis
(with extremely high interest rates on governmaegiitfland a deep recession: during 1995
real GDP fell by 7 per cent. Moreover, the "tequdasis spread to Argentina and once
speculation against the Argentinian peso beganfaeayn lenders began withdrawing their
money from Argentina, it became clear that its ency board — with one peso equivalent to
one U.S. dollar — was no longer credible. For tineancy board implied that the CB could
not act as lender of last resort to banks thatdstdinancing from abroad (because it was
prohibited from creating new pesos except in exghdor dollars). The dollars which
Mexico needed was supplied by the IMF and the Ut8asury (bypassing the U.S. Congress)
while the World Bank put up the dollars neededupp®rt the Argentinian banks. But these
rescues did not prevent a very severe — but shecbromic contraction in 1995.

Crisis in East Asia 1997-9%

What before 2008 was called the "Great RecessigrKriogman (2000 pxix) and the "global
financial crisis” by Stiglitz (2002) began when Tlhad had to devalue its currency (baht) in
July 1997 or, more precisely, had to let it flodtem the foreign exchange reserves were
depleted. Recall that the change in foreign exchaagerves at a fixed exchange rate is
determined by

Q) AFER= X-Z+ S- B,

where X - Z is the current account surplus ("trade surplus &, — B is the capital

account surplus ("capital inflow”). And what hadgoe earlier in the 1990s as an inflow of
short-term foreign capital and a small trade defied been transformed into a large trade
deficit and a small (or negative) capital inflowli97. And whemM\FER is negative, it is

194 For details see Krugman (2000 pp.38-59).
195 For details see Krugman (2000 ch. 5) and Sti¢h602 ch. 4).
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only a matter of time before the foreign excharegerves are depleted and the CB is unable
to sell dollars at a fixed exchange rate.

But why was the exchange rate fixed to begin it what started the inflow of foreign
capital? And exactly how was the Thai economy af@dy the foreign capital? First, during
the 1990s Thailand had become an "emerging econaritly"a fast-growing industrial sector.
The booming economy — and deregulation of the abpiirket — attracted foreign investors,
particularly from Japan and Europe, where inter&sts were much lower than in Thailand.
The big difference in interest rates also mearttfihas in Thailand were tempted to borrow
abroad, in a foreign currency. But without a fix@dahange rate both investing in Thailand
and borrowing abroad would be risky for short-texapital'*

Hence the devaluation was followed by panic afre@fall of the baht, which the CB
tried to prevent by raising interest rates. Thudlad debts became more burdensome because
of the devaluation and baht debts became more bsodee because of higher interest rates,
so the devaluation was followed by bankruptcies @anecession. But the recession could also
be interpreted as an aftermath of the collaps& @fsget price bubble fueled by domestic
credit and foreign capital. And then the crisisesjgl to all of East Asia, including Malaysia,
Indonesia and even South Korea, apparently throeigierging market funds” withdrawing
capital not only from Thailand but also from alhet countries in the region.

Moreover, instead of moderating the panic, the IMiped feed it, as argued by Krugman
(2000) and Stiglitz (2002), by insisting on highaxes, lower government spending and
higher interest rates as conditions for lendindagislto Thailand. As argued in detail by
Stiglitz (2002), the effect of the IMF program wasmarily to support foreign creditors in the
following way. First, the IMF loans meant that figne investors had time to withdraw (most
of) their short-term capital at the old exchange end consequently without (substantial)
loss. Second, the recession reinforced by the Ikgnam reduced incomes in Thailand and
hence also its imports, creating a trade surplustwimade it possible to repay the IMF loans.

The recession in Thailand also spread to neighibgaountries by reducing imports from
them. And the recessions in East Asia reduced btpbath and hence also commodity
prices — with dramatic effects on Russia and, exdly, on a hedge fund in the U.S., as
discussed below. Stiglitz (2002 p. 238) even arglbasthe IMFnitiated the financial crisis

1% More precisely, if a country has announced a fisechange rate it has to stick to it — and any tesin,
however small, will destroy "confidence”. But whigauld a country choose a fixed exchange rate®If th
exchange rate is floating investors have to basie ¢lecisions on this fact and should not feeldetd by a fall
in the currency’s value. And a floating exchangge iis the norm for countries like Britain and Uwited States.
Is it really so that emerging economies cannogettforeign capital without a fixed exchange ra@awill rich
people in an emerging economy move their moneyaabunless the exchange rate is fixed?
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by insisting on complete deregulation of financrerkets. For example, the restrictions on
speculative real estate lending introduced by &naglin the 1980s were opposed by the IMF
and finally removed. And inflows of short-term asypkculative capital are sensitive to
rumours and consequently volatile and destabilizing

Note, however, that the East Asian crisis didgpread to Hong Kong, for interesting
reasons. Apparently a small group of hedge fundsnad to make money by selling Hong
Kong stocks short and use the HK dollars obtainetiis way to buy U.S. dollar8’ The idea
was toeither provoke a devaluation and make money by sellirf§) dollars for HK dollarsr,
if the Hong Kong Monetary Authority (HKMA) would @end its currency by raising interest
rates and drive down the stock market, make mogdyulging the borrowed stocks cheap
before returning them. However, the HKMA used é@saurces to buy stocks and
consequently drive their prices up. And the govennintroduced new rules which forced
the Hong Kong investors who had rented out theickst to call them in and consequently

punish the speculators.

Crisis in Russia 1998°

The privatization program in Russia in the 1990%cked a small group of "oligarchs”
sending money abrod’ But it also attracted an inflow of capital frontdign investors
dreaming of fortunes and accepting the risks in#d)uncluding the risks of devaluation of

the ruble and default on government debt at a tulnen the ability to collect taxes was
poorely developed. For a long time the IMF alsopsufed Russia by lending dollars to it; the
last loan was made only three weeks before a sagpeaf payments and a devaluation of the
ruble in August 1998'° As always the IMF insistence on a stable exchaatgewas based on
a belief that devaluation will be followed by inflan — as in Latin America.

The Russian default was triggered by the highrésterates and the low price of oil caused
by the East Asian crisis! The IMF loans made it possible for Russian oliparand foreign
investors to move most of their money to foreigocamts before devaluatidté And the
Russian crisis spread to developing countriesamiqular Brazil, Ecuador and Colombia, by

raising interest rates even further. It even trigdea crisis for a big hedge fund in the U.S.

197 Krugman (2000 pp. 125-129).

1% For details see Stiglitz (2002 ch. 5).
199 Krugman (2000 p.130).

10 stiglitz (2002 p.149).

M1 stiglitz (2002 pp. 145, 149).

12 stiglitz (2002 p. 150).
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Crisis in Brazil 1998

In the summer of 1998 there was also a run on Bsagial, triggered by the Russian
default'*® Brazil went to the IMF for help, since a fixed Bange rate was a centerpiece of
the country’s program for price stability after geations of high inflation. The IMF program
advocated high interest rates and low budget defiEven if such measures raised the
markets’ confidence in the exchange rate they @sated a severe recession. To raise
employment and growth the currency was finally d@sd and interest rates reduced. And the
devaluation wasot followed by bankrupticies caused by debts in fgmeturrencies

increasing in domestic terms, since Brazilian fimns mainly financed by equity, not débt.

Crises in the United States 1980-2000

Before 2007 four minor financial crises in the UeSemplified the kind of problems financial
deregulation could imply, namely the Savings andrisodebacle in the 1980s; the Black
Thursday in 1987; the debacle of the hedge fundylgrm Capital Management (LTCM) in
1988; and the burst of the stock market bubbled®02

In the beginning of the 1980s Savings and LoanL()S#&sociations were losing money on
long-term fixed-rate mortgages, because of inffatithey were also losing deposits to money
market funds, because of a ceiling on the depattthey could offer. After deregulation in
1980 and 1982 S&Ls could invest in whatever thiegdi— and not just long-term mortgages.
They could also attract depositors by paying coitipetinterest rates for deposits still
insured by the government. And then speculatioh wiher people’s money became too
tempting, sometimes involving even fraud. Neanyefhundred S&Ls collapsed or were
forced to close down, and the final cost to taxpapé the S&L bailouts between 1986 and
1995 was almost 3 per cent of GEIP.

In October 1987 the U.S. stock market (S&P 50@eeienced a fall of 20 per cent in a
single day. No compelling explanation of how and/wiis happened has ever been provided,
but Kay (2015 p. 36) suggests a scheme calledghorthsurance in "the new world of
concentrated shareholding and active trading”. iysied by Fox (2010 p. 229), "(t)he crash
of 1987 was the first alarming demonstration ofititeerent instability of mathematical risk-

management models in finance.”

13 Krugman (2000 pp. 111-12).
4 Krugman (2000 px, Stiglitz (2002 p. 221).
15 For details on the S&L debacle see, for exampdegison (2009 pp. 254-260).
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LTCM was a big, very sophisticated, and highlyeeaged hedge fund. It threatened to
collapse in the summer of 1998 when the Russiaauttaindermined the prerequisites for
some of its bets. This nearly caused panic on Btadlet, since some of the major banks were
not only large lenders to LTCM but also had simfiartfolio positions-*® And to avoid panic
the Federal Reserve persuaded fourteen large bamddse over the hedge fuit.

Stock market prices (as measured by The Dow Jodestrial Average) peaked in
January 2000. The price level had then tripledve Yyears, while basic economic indicators,
like corporate profits, did not come close to frigl**® The burst of the bubble after 2000 was
also dramatic, even if the price level after thaesbrwas still very high by historical
standards!® The stock market crash was followed by a recesshinh, however, was both
exceptionally small and exceptionally shBftOn the other hand, Kindleberger and Aliber
(2005 p.165) argue that "(t)he implosion of a bebhlways leads to discoveries of frauds and
swindles”, exemplified this time by the bankrupsca Enron and MCI-WorldCom.

Crisis in the United States 2007-2089

The financial crisis of 2007-2009 in the U.S. wadassical one. Thus, it was preceded by an
asset price bubble fueled by a credit boom andzexhby a price collapse and a credit crunch.
However, this time the assets concerned were nokstas in the 1930s, but houses. And the
credit boom was reinforced by exceptionally lowenaist rates, while the credit crisis was
reinforced by some new derivatives, particularlyrtgage-backed securities (MBSs) and
credit default swaps (CDSSs).

House prices stopped rising in 2006 and the csisided in early 2007 with the collapse
of several hundred nonbank mortgage lenders wheemtrket realized that these institutions
had made “toxic” loans and withdrew its fundiffgIn March 2008 there was a run on Bear
Sterns, the fifth-largest investment bank in th8.Ufollowed by a takeover by JP Morgan
Chase supported by government guarantees. Andotei@ber 2008 there was a run on the
fourth-largest investment bank, Lehman BrotherdoWeed by its bankruptcy and a full-scale

financial crisis.

116 Kindleberger and Aliber (2005 p. 100).

17 For details on the bailout of LTCM see, for exaeppindleberger and Aliber (2005 pp. 99-100 angi$).
18 ghiller (2005 pp. 2-6).

19 ghiller (2005 p. 9).

120 For a succinct characterization of the 2001 réorsa the U.S. see Knoop (2010 pp. 174-77).

121 There is by now an enormous literature on theajléibancial crisis of 2007-2009, including, foraerple,
Acharya et al. (2009), Stiglitz (2010), and Bling2014). Lybeck (2011) contains a detailed chrogglof
financial events from January 2007 to June 2011.

122 Acharya and Richardson (2009 p. 8).
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Mortgage-backed securities played a decisiveirotkis crisis for three reasons: first,
because the volume was enormous and MBSs weredsglieaver the world; second, because
MBSs soon turned out to be difficult to value; dahild, because many financial firms
(including banks) choose to keep some MBSs on ti@ance sheets instead of selling them
to final investors?®

First, the volume of MBSs was large because nigt supply but also demand was large.
The basic reason for a large demand must havedeery large demand for “safe assets with
high yield” from final investors (like pension fus@nd insurance companies). Otherwise it is
difficult to understand why investment banks foseduritization of mortgages so profitable.

Second, because it was so easy to sell mortgagestritizers, it was tempting for
originators to try to adjust the supply of mortgage the demand for them. Of course, the
supply of home mortgages depends, first of allthendemand for homeownership, which is
very high in the U.S. However, given the strong dachfor mortgages from investment
banks, and without any control of the quality ofrtgages by regulators, originators were
soon tempted to offer mortgages which later on whegacterized, for example, as NINJA
loans — granted to people with” no income, no j@losl no assets?*

Third, since MBSs had higher yields than governnbemds, many financial firms
(including banks) choose to keep some on theimoalgheets instead of selling them to final
investors. And when it was realized that MBSs weyenecessarily safe, the solvency of a
financial institution with an unknown number of MB8f unknown quality could suddenly be
guestioned. Eventually many MBSs were even clasbsHs “toxic”, particularly when
transformed into “tranches” with different risk @smbined into even more complex
derivatives, like “collaterized debt obligations” @DOs* And the negative effect of
these "toxic” securities on the financial systenswaeatly magnified in the crisis by trillions
of dollars of CDS related to mortgage-based bonds.

A financial crisis is characterized by “runs” banks and other financial institutions and
markets. A classical bank run is characterizedusgamers withdrawing cash from a bank.
Today a bank run means losing deposits to othétdhavhich did happen to Washington
Mutual, the largest saving and loan associatiadhénU.S. before it was closed and its

banking operations sold to JP Morgan ChidSe.

123 Acharya and Richardson (2009 p. 24).

124 0n "disgraceful practices” in mortgage lending,deeexample, Blinder (2014 pp. 68-72).
125 gee, for example, Blinder (2014 pp. 72-76).

126 Blinder (2014 p. 155).
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A run on a money market fund (MMF) is almost likelassical bank run, but instead for
being a run for transforming bank deposits intdh¢éds a run for transforming shares in an
MMF into bank deposits. And once customers of dnb® MMFs (which had invested in
Lehman) couldn’t do this fully, investors in all M8 panicked.

However, most "runs” during the crisis meant tingtitutions could not renew their short-
term borrowing or, in other words, that the monegyrket stopped functioning, including not
only the interbank market for reserves but alsaép® market, which is the primary source
of short-term funding of security purchaésThus, agents with temporary surpluses of
money suddenly stopped lending them to agentstesitiporary deficits. This created
particularly severe problems for institutions whfttanced assets like mortgage-backed
securities by short-term borrowing.

Moreover, runs on financiaistitutionswere accompanied by runs on finanaorarketsin
the sense that agents trying to obtain money bygedecurities in normally liquid secondary
markets suddenly found market prices falling prigaysly. Hence, excluding markets
for "safe assets” (like Treasury bills) liquiditpuld only be obtained by selling securities at a
loss, especially in markets for mortgage-backedrses.

The government responded to the possibility oklrans by extending deposit insurance
from $100,000 to $250,000, with an implicit guaeto uninsured deposits. The government
also guaranted all money market funds. "Since baree not lending to each other and were
not lending to nonbank financial institutions, dm@ncial firms were not even lending to the
corporate sector, the Fed ended up backstoppinghibre-term liabilities of banks, nonbank
financial institutions, and nonfinancial corporaisd.*?® The Fed was even allowed to
purchase commercial paper from the corporate sethws the Fed, usually only the "lender
of last resort” to commercial banks, became thddewf last resort not only to all financial
institutions but also to some non-financial ingtdns. And by guaranteeing loans to
important institutions it also became the "inswelast resort” and eventually even
the "market-maker of last resort” by buying sedastin important secondary markets

("quantitative easing”).

127 Acharya and Richardson (2009 p. 8).
128 Acharya and Richardson (2009 p. 11).
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Crisis in the euro area 201%

Since American MBSs were spread all over the wahid,collapse of Lehman in September
2008 immediately hurt the solvency of banks aneiofimancial institutions in Europe. The
burst of real estate bubbles in Irland and Spadgeddo the debt overhang and the balance
sheet recession (when private agents use earrmngduce debt instead of spending them on
consumption and investment).

In 2010 private capital flows between euro cowstsuddenly stopped and the crisis
became a eurozone crisis, that is, a crisis reiefbby the structure of the euro system. First,
the introduction of the euro had facilitated capfitavs previously constrained by exchange
rate risk. In the case of Greece they financed staguable public deficits and in Spain and
Ireland excessive real estate investment and pris@asumption. And because of the
common currency, short term capital could be wkndr without loss.

Second, withdrawal of private capital created\geseign debt crisis, particularly in
Greece, but also in Spain and Portugal and (paténteven in Italy. Before 2010 yields on
government bonds from different euro countries ¢@averged on the implicit presumption
that all bonds were somehow guaranteed by ECBr 208&0 uncertainty increased interest
rates on government bonds issued by countrieslargie public deficits and default risks no
longer perceived to be negligible by investors. §/iwhen private savings became large in a
country, due to the balance sheet recession, orgedid not have to invest their savings in
the country’s bonds, as in Japan, but could tusetwrities perceived to be safer, for example
German instruments. And this type of capital mpitiot only increased the cost of financing
a public deficit in Southern Europe but could ewsaike public borrowing impossible.

Third, when sovereign default could only be avditg bailouts, repayment of loans by
the IMF and others could only be guaranteed byegsing currency reserves with traditional
methods as used, for example in East Asia, thhyiseducing imports by reducing incomes
through "austerity”. Alternatively, exports coulé bhcreased by increasing "competitiveness”,

which in practice has meant lowering wages by iagireg unemployment.

5.4 Crisis management, regulation, and structural reforms

There are — at least — three different approaahdsetproblem of stabilizing the financial
system, namely: 1) crisis management, 2) regulatiod 3) structural reforms. The first
approach takes regulations and the structure diriaacial industry as given, and accepts as

129 For details see, for example, Wolf (2014 ch. 2pK2015 ch. 5) and Turner (2016 pp.156-59).
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a fact of life that shocks can happen for a varedtynpredictable reasons. The second
approach attempts to stabilize the financial sydtgrformulating rules on capital ratios etc
within the existing structure, while the third appch attempts to reduce the need for crisis
management or detailed regulation by establishimgee robust structure of the financial
system. Of course, these approaches can be thotightapplicable in the short run, in the
medium run, and in the long run, respectively,thel can also be thought of as alternatives.

The ultimate objective afrisis managemens to eliminate the effects of a financial crisis
on all functions of the financial system. In praetthis means extending the role of a CB as a
lender of last resort — and the role of the goveminas a guarantor — to every part of the
financial system, including the money market (pdowj liquidity on demand to all financial
institutions) and securities markets (buying semsiwhenever necessary to stabilize prices
and hence also liquidity). But since a financiasisroften involves a “credit crunch”, crisis
management can also include support of lendingicpdarly to small and medium firms in
new and innovative industries. Crisis managemeytt aleans a swift reconstruction of
insolvent banks, including, for example, temponaayionalization. And deposit insurance
guarantees a complete and prompt replacement dépdisits lost in a bankruptcy.

Regulationmeans not only the introduction but also the suipiem of rules designed to
increase the stability of commercial banks, otlarfcial institutions, and financial markets.
Rules for banks may include high capital ratiossaggested by Admati and Hellwig (2013),
and “liquidity insurance”, as suggested by KingX@@h. 7). Regulation may include all
financial institutions, not only banks. Rules foorgage lending may concern down payment,
amortization, and credit rating. There may be rédesecuritization of mortgages which
makes the products easy to understand for fin&stors. There may be rules which restrict
speculation with borrowed money. And there mayudesrfor the design and trading of
derivatives.

Structural reformsnay be more or less far-reaching. The breakingfuyanks that are
“too big or too complex to fail”, and the separatiaf investment banking from commercial
banking, are reforms which may appear very farfriggy; but it may be fruitful to widen the
perspective. For example, instead of a paymentsrsynanced by the profitability of money
creation (as discussed in Chapter 1), an economha&eae a payments system financed by
fees, and instead of having money created by @rivabks we can have money created by the
central bank or the government.

Consider, more precisely, a system consistingpaf/fnent banks” with deposits and

corresponding reserves in the CB and assume thse thanks cannot lend, neither directly
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(by giving loans) or indirectly (by buying secuesi). All individuals and institutions as well
as the government have an account in a payment tdmille a payment bank has an account
in its CB. For simplicity we also assume that thereo cash, so that all payments are
electronic. It follows both that the reserve rasid 00% and that payment banks have to
finance their services (payments and safe keepipdges. Since deposits are the property of
the depositors, deposits are kept outside of th&ddalance sheets. A bank run only implies
that deposits are moved from one bank to anothtértiwé corresponding reserves also
moving to other banks. If for some reason a baojgssfunctioning altogether, the CB can
move the bank’s deposits and corresponding resénvesother bank.

Lending and other financial services are supghgdpecial banks, called “commercial
banks” (if specialized in financing commerce), “tgage banks” (if specialized in financing
real estate), “innovation banks” (if specializedimancing new industries), or “investment
banks”. A special bank has an account in a payimeamk and gives a loan by transferring
money from this account to the borrower’s accoantli(not by creating money). A special
bank obtains funds to lend by payments from ow(exsity), by long-term borrowing
(selling bonds), by short-term borrowing, and biaieed profits. A basic form of short-term
borrowing can be “deposits” by households and fird®wvever, these deposits are not saving
deposits in the usual sense but short-term loattsangpecified time to maturity. Short-term
borrowing can also include sales of “commercialgrafo firms with temporarily large
deposits in a payment bank.

Obviously, with this structure of the financiaksgm, money cannot be created by private
banks. But money can be created by the central, lankxample by buying securities from
private or public institutions. This is becauseR fays for such securities merely by
increasing the deposits of the seller in the ssllgayment bank (and also the reserves of the
seller's payment bank). Money can also be creagetidogovernment by running a budget
deficit which is financed by selling bonds to thB.C

This is an example which shows that even fundaah@spects of the financial system can
be changed. A structural reform may also be necgfighe present system turns out to be
fundamentally deficient in some important respeftisexample by creating asset price
bubbles by excessive lending too often, or by gj\pniority to speculation instead of lending
to productive investments in new industries, infagure, or housing.

In fact a structural reform of the banking systdong the lines suggested above was
widely discussed in the wake of the Great Depres$tooposals to reform the banking system

were put forward by economists at the Universitgbfcago in a memorandum in March
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1933. The recommendations of this memorandum, arexpanded version in November
1933, are known as the Chicago plan. However rapgsal to abolish the fractional reserve
system was not adopted in the Banking Act of 198%¢h instead introduced Federal deposit
insurance and the separation of commercial bardmginvestment banking.

A Program for Monetary Refornecoauthored by Paul Douglas, Irving Fisher and fou
others in 1939, resurrected the proposals of thea@b plan after the recession of 1937-1938
in the U.S. Itis a "first draft” which was distrbed to academic economists in the U.S. for
comment. In the foreword the authors note thaté&3Mmomists have expressed their general
approval of the program, 40 more have approved reglrvations, and 43 have expressed
disapproval. But this first draft was not completedr followed by new legislation.

After the financial crisis of 2007-2008 the Chioggan has been resurrected once more,
for example by Benes and Kumhof (2012), Wolf (2pp4209-213) and Turner (2016 pp.
187-90). It has even been argued that: "A systahithbased, as today, on the ability of
profit-seeking institutions to create money as #lnduct of often grotesquely irresponsible
lending is irretrievably unstable” (Wolf 2014 p.®B5And Turner (2014 p. 62) argues
that "banks left to themselves will produce too mot the wrong sort of debt”, namely debt
which supports increasing prices of existing buidi instead of investment in real capital.
Moreover, according to Kay (2015 p. 256), "instapiin the financial system is the result of
the interdependencies inherent in an industrydbats mainly with itself” — and not with
customers in the real economy. And to eliminats thrading culture”, Kay (2015 p. 259)
suggests structural reforms that will reduce theamof capital available to support trading

in securities instead of investment in real capital
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