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Abstract:

Money market structures shape monetary policy deigt the way central

banks perform their operations also has an impacth® evolution of money
markets. This is important, because microeconorifferdnces in the way
the same macroeconomic policy is implemented mayobeneutral. In this

paper, we take a panel approach in order to ingedg both directions of
causality. Thanks to three newly-collected datasetgering nine countries
over two centuries, we ask (1) where, (2) how, é)dwith what results

interaction between money markets and central baakstaken place. Our
findings allow establishing a periodization singjinout phases of
convergence and divergence. They also suggesexiogienous factors — by
changing both money market structures and moneialigy targets — may
impact coevolution from both directions. This makesisible theoretical
treatment of the issue a particularly complex entdea
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“That in their activities and operations, the FedéReserve
banks influence and are influenced by developmientse
money market is but the statement of a truism. Gebémks
must adapt their policies to the particular creditonomy in
which they operate, and these policies, in turduerfce and
shape money market trends” (Beckhart 1932, p.3).

1. Motivation

Nowadays, central banks in developed countriesonit pursue a similar macroeconomic
policy — viz., slightly different versions of intian targeting. They also implement this policyan
broadly similar way and by relying on one main iinstent: a short-term uncollateralized interbank
market rate, which is kept close to the target eddy liquidity-providing or liquidity-absorbing rep
operations. These operations — often labelled oparket operations — are done against safe assets,
most often sovereign debt, and on the central Isaok/n initiative. The standing facility or discount
window, available at the discretion of commerciahks, on the other hand is more or less stigmatized
and reserved for use in cases of emergency.

But implementation frameworks also differ in sommportant respects. This became
suddenly evident when the financial crisis hit 02/2008. Beforehand, the Federal Reserve had
operated exclusively with a handful of dealershia tmarket for Treasury debt, while the European
Central Bank traditionally auctioned liquidity tauidreds of large and small universal banks and
against a much broader set of collateral. Few mgeogied about these differences as long as firlancia
markets redistributed central bank liquidity smdwthithin the banking system. When the wholesale
market froze, however, the Fed had to introducaralrer of new lending programs, while (at least in
the initial phase of the crisis) the E.C.B. manatgedope with the shock without changing its erigti
framework. Since then, changes in market functigramd new regulation (in particular, liquidity
requirements under Basel Ill) have raised conctraisin the medium term, the pre-crisis operational
frameworks might no longer work as before and wahild need to be adjusted.

This suggests that the microeconomic aspects of etapn policymaking — which
macroeconomics and economic policy have long negfdeas a merely technical issue — are worth
much more attention than they are usually paidmiflementation frameworks differ significantly
across countries today, a look back in time uncesen more important dissimilarities. This raises
the question of understanding why implementatiamiworks actually look the way they do.

Unfortunately, not much is known about the chardsties of such frameworks in different
geographical and chronological contexts. ClearBraéhis some interaction between the structure of
money markets and the practice of monetary pobaythe question has been hardly investigated in a
comprehensive manner so far. In order to addre#isist paper takes a panel approach. The idea is to
systematize our dispersed knowledge on the evalationoney markets and monetary policymaking,
to identify regularities, and to propose hypothesdasut the relation between the two.

To our knowledge, this research is innovative iteast two respects. On the one hand, we
are the first ones to perform a comparative amalffissed on several newly-collected datasets)eof th
microeconomic aspects of monetary policymakingdaelatively large number of countries over a
period of nearly two centuries. As our survey stavith the early 19 century, we are able to cover
the entire history of still existing central barfks all of the countries included in our sample eptc
for the Bank of England, which has a longer histstilf. On the other hand, we are the first ones to
explicitly organize information in a framework obevolution. Our idea is that there are mutually
enforcing processes in the way money markets antetagy policymaking evolve over time: the way



the former work not only shapes, but is also shapedhe way the latter work. In our survey of
historical evidence, we systematically collect infiation on both directions of causality.

Our work is at the crossroad of two independeransts of the economic and financial
literature. On the one hand, there is the liteetom the workings of money markets: it features a
wealth of case studies focusing on specific marketsome given periods, but no panel analysis
actually exists. On the other hand, there is tieediure on monetary policy implementation: it ézas
a number of interesting comparative analyses, hey teither provide an only loosely connected
collection of individual country portraits (e.g. Bk 1973; Bank for International Settlements 1997)
cover a short period of time (e.g. Kneeshaw and 8&m Bergh 1989; Borio 1997) or a very limited
number of countries (e.g. Goodhattal. 1994; Bindseil 2004). As far as we know, works raf&ng
to bring these two dimensions together are excggdstarce — one exception being Forssbeeck and
Oxelheim (2007), who cover a number of small Euaspeountries from 1980 to 2000. Our paper
breaks new ground not only because it providesreelpanalysis of a larger number of developed
countries over a very long period, but also becausiaks these two strands of the literature in a
systematic way throughout the analysis.

The remainder is organized as follows. Section @tcdles a conceptual framework for
approaching the question of the coevolution of ngamarkets and monetary policy design. Section 3
constructs quantitative indicators to capture lterga trends and patterns, and presents three newly-
collected historical datasets. Section 4 concludes.

2. The Coevolution of Money Markets and Monetary Policy: A Conceptual Framework

Coevolution is defined as the influence of closabgociated objects on each other in their
evolution: changes in A will trigger changes invihich in turn will trigger changes in A — and so on
and so forth, in a continuous loop. The mediumetm-run evolution of money market structures and
monetary policy design is a clear case of suclprecal influence. In what follows, we focus on the
channels through which causality works in bothatioms. First, we ask how the way money markets
are structured may impact the design of monetaligypoaking. Then, we ask how the way monetary
policy is designed may impact the structure of nyomarkets. Finally, we present our approach with
respect to this question.

2.1 From Money Markets to Central Banks

A central bank is generally defined as a bankirgitition whose liabilities (banknotes and
deposits) play the role of ultimate medium of exxde(high-powered money) in a given geographical
area. This privileged situation is granted to teatral bank by its sitting at the center of a paytme
system. Such a privilege typically does not comthevit strings attached, as a central bank is often
required to be the ultimate banker to the goverrimanview of this, a central bank’s final objecs/
may be manifold. They may include: preventing ditians in the payments system (by keeping an
efficient financial infrastructure or implementitending of last resort), protecting the real vabfiéts
liabilities (by maintaining convertibility, a forgh exchange target, or price stability), supporting
government finance (by lending directly to the Bug® or keeping orderly conditions in the sovereign
debt market), supporting some particular instingi@r sectors considered as strategically important
(by providing subsidized loans or preferential @recbnditions), and ensuring profitability to
shareholders (by farming seigniorage and otheratipgy revenues).

In order to pursue these aims, a central bank &ligimteracts with the rest of the financial
system through the interface of money markets. Aaeyamarket is generally defined as the locus in
which credit assets of short maturity (e.g. up e gear) are exchanged. Because of the particularly



short average maturity of a central bank’s liaieiit money markets tend to be its preferred dom&in
operation. Yet many different money markets ofteaxist, and the central bank will not necessarily
be active in all of them. The choice to participateiot in a particular market may depend on dffier
orders of factors. First, it may be dictated by tfzure of the central bank’s final objectives (e.g
entering the sovereign debt market if politicaluiegments imply so, or the foreign exchange market
if a foreign exchange target is set). Second, ¥ beinfluenced by the fundamental properties ef th
underlying asset — viz., iex anteliquidity (the existence of a sufficiently strosgpply and demand)
and inherent credit risk (the characteristics djtdes, the opportunity to create supervisory stmes,
the easiness to seize collateral). Third (and nmogortant), it will be urged by the actual posstiil
for the central bank to produce significant andatile effects on the financial system — viz., the
bank’s capacity to effectively influence marketges and the market’s ability to transmit impulses t
the wider system and thus serve the bank so ahtewe its ultimate objectives.

Once the central bank has selected the money rsankethich it will participate, it can
proceed to organize its operations. The design oheatary operations depends on market
characteristics at a twofold level. On the one hdhd bank may take either a passive or an active
stance: it may leave initiative to provide (or vdthw) liquidity to its counterparties (as is thesea
with standing facilities) or, alternatively, takeitiative on its own (as is the case with open raark
operations). On the other hand, according to tkatity and features of market participants, thekban
decides on the counterparties it wants to inteveith. This selection may be relatively neutral
(including all or most market participants) or aft&ively non-neutral (possibly creating privileged
positions for a small group of counterparties, ctelé according to some particular criteria). They wa
monetary policy is designed will, in turn, haveiampact on the market characteristics on the bdsis o
which it had been formulated.

2.2 From Central Banks to Money Markets

Once a central bank has chosen to enter a giveeynoarket, the latter will no longer look
the same. Because of the monetary authority’s ugroént, in fact, crucial changes are bound to take
place in the microstructure of the market and, eqaently, in the behavior of prices.

In view of its faculty to create high-powered mormyt of nothing (albeit subject to some
constraints), the central bank is not an actothan money market as any other. In fact, the central
bank’s participation in a market inevitably enhantee liquidity of the marke¢x post— not only
because it establishes a direct channel througbhafimancial assets can be converted into cash, but
also because it encourages further participatiameiwork effects. Moreover, a central bank oftas h
the firepower to become the market-maker of the eagamarkets it participates in — thus modifying
their microstructure very radically. The presenfeaanarket-maker impeding complete dry-ups of
demand (i.e. a lender of last resort) may provigeomey market with a competitive advantage with
respect to others; such “subsidization” can bexeme as to allow for the creation of previously
inexistent markets. Thanks to its power, a ceriieadk may be able to impose modifications on the
characteristics of market participants (e.g. busifg to operate with some kinds of counterpartes)
well as on the characteristics of the exchangedtagg.g. by requiring standardization or quality
enhancement).

By construction, changes in the microstructure @inay markets have a direct impact on
price behavior. The market-maker’s willingness by binlimited amounts at a given bid price (i.e. the
existence of a purchase or lending facility) seteiing to market prices, while its willingnessdell
unlimited amounts at a given ask price (i.e. thisterce of a selling facility) sets a floor. Prices
also be impacted indirectly by a central bank’st g forward buying and selling operations, and —
even in the absence of transactions — by the sigplgtion of expectations. All of this will decreas



the volatility of prices, thus potentially reducitige amount of market risk associated with the mgive
monetary asset.

The relationship between central bank interventimid market success is far from being
univocal, though. The complexity of this relatioigslemerges when money markets with an active
central bank are compared to markets without. @natlie hand, it is possible that non-participated
markets suffer from a relative decline in liquidéyd popularity in front of participated ones bessau
of the above-mentioned reasons. On the other Hawlever, the central bank’s market power over
participated markets may open scope for some $6régulatory” arbitrage: in fact, it is also posk
that non-participated markets become an ideal ofdgtethose unable or unwilling to abide with the
central bank’s requirements, as well as for thagkihg at price volatility as a positive thing (j.e
generating profit opportunities). As a result, cahbanks’ endeavor to impact money market strectur
may backfire, as it may not necessarily translate an increase in the efficacy of monetary policy
itself.

2.3 Conceptual Issues: Sum-Up

The evolution of money markets and that of monepayjcymaking are determined by both
exogenous and endogenous factors. Money markets amalye because of changes originating
outside the financial system (e.g. increasing aresing demand or supply of a given asset as
industrial or commercial practices develop). Sorh¢hese changes might be country-specific while
others international. But money markets may alsdvevbecause of modifications in the operational
and regulatory policies adopted by central banksuin, monetary policymaking may evolve because
of changes originating outside the financial systerg. increasing or decreasing importance attached
to certain asset classes as political conditionglde), but also because of modifications in the
characteristics of money markets. Assessing pigcitee relative weight of exogenous and
endogenous factors in triggering evolutionary teergdstill an impossible task given the currentesta
of our knowledge. In the light of this, we opt fodescriptive rather than an explanatory approach a
first step into this largely under-researched sttbjen what follows, we try to mobilize as much as
possible historical information. With the aim okmifying from hard data broad trends and empirical
regularities, section 3 mainly presents quantigagividence, complemented by qualitative information
available from different types of sources. Our gsato provide an as much as possible inclusive
review of the coevolutionary trends that have emérngver the last two hundred years.

3. Quantitative Evidence

To develop a sense of how much the interaction &twmoney markets and monetary
policymaking has changed over time and to idemgfgvant criteria and indicators, it is convenitnt
start from an obvious but telling example: a basimparison of the monetary practices of the world’s
most important central bank today (viz. the FedBederve) with those of the world’s most important
central bank around one hundred years beforethezBank of England).

Nowadays’' Federal Reserve can be sketchily (albeder some respects, rather imperfectly)
described as a central bank mainly operafajgin the sovereign bond markéi) by implementing
repos(c) on its own initiative(d) with a relatively small number of counterpart{eywhile offering a
more or less stigmatized standing facility exclegnas an emergency tool, and tffjswith the aim of
targeting the uncollateralized interbank markeeri@st rate(g) in order for the latter to basically
coincide with the main policy rate — i.€h) much lower than the standing facility rate. Onetagn
ago, instead, the Bank of England could have bkettlsily (but again, quite imperfectly) described
as a central bank mainly operati(@ in the acceptance markgt) by discounting assefg) on the



initiative of counterparties, through a standingility (d) potentially open to a very large number of
counterparties (including non-banks) afe) not stigmatized,(f) with the aim of targeting the
acceptance market interest rég¢ in order for the latter to fluctuate freelly) below or close to the
standing facility rate.

This rough *“bird’'s eye” comparison suggests thae tbesign of monetary policy
implementation frameworks has been subjected t@ma)anges over the decades. It also allows
singling out three main dimensions along whichrixtéon between money markets and central banks
can be describedl) The location of the interaction, i.e. what is the money mariketvhich the
central bank mainly intervene (sovereign debt nmtavke acceptance markeg; f); (2) Theform of
the interaction, i.e. what is the type of financ@eration the central bank mainly adopts for
intervention (collateralized vs. uncollateralizegelpos vs. discountgp; b); and(3) The substance of
the interaction, which has several aspects — wigatlee counterparties to the central béak who
takes the initiative in monetary policy operatidoy what are the limits to operations (quantitative
restrictions or stigma(e) — which altogether determine the relative positbmwofficial bank rates and
market rateqdg; h). The three dimensions concern both directions aafsation in coevolutionary
patterns: what they all tell about is always thedtriced-form” outcome of the interaction between
central bank preferences and choices, market stagctand functioning, and fundamental factors
affecting both. This does not in itself allow dethgcthe underlying supply and demand factors. ,Still
combined with assumptions and additional informmatmn exogenous factors impacting market
development and central bank preferences, it allggding an idea on causation within the
coevolution framework.

All three dimensions lend themselves to quantigatiharacterization. In order to be useful,
gquantitative indicators should not only be représtire of coevolutionary trends and patterns. They
should abstract from institutional details, yetleef the economic logic underlying monetary
intervention and market functioning — thus allowfiog reasonable comparisons over time and space.
Fortunately, available data allow constructing @adors abiding by these criterigl) Monetary
authorities’ main domain of intervention can beeassd by looking at the relative share of each
money market instrument within their holdings —,itBrough an analysis of the composition of the
asset side of central banks’ balance sheedto(k variablg (2) The forms of the relationship between
markets and banks can be assessed by looking gtpef instruments most often used by the central
bank — i.e., through an analysis of the turnovezeantral banks’ operations flaw variablg; (3) The
most substantial aspect of the relationship betwesrkets and banks is price formation, which can be
captured by comparing interest rates in the privadeket with official central bank rates — i.e Qtigh
an analysis of the spreads between interbank aagstanding facility rates @ice variablg. In the
end, the three indicators have to be interpretgdther to yield a comprehensive picture of the bank
market relationship.

The next three subsections will address these tjuestions through a panel analysis of each
indicator across time and space. The sample insladeumber of big and small countries, situated
either at the core of international monetary systerat its periphery. Although we make an effort to
provide a reasonably representative overview, elacsion criterion is inevitably heuristic. Reflea
long-lasting world financial equilibria, the coues in our sample are mostly located in North-
Western Europe (Austria, Belgium, Britain, Frandggermany, the Netherlands, Norway, and
Switzerland), but we also include the United StaBesides the central banks still existing to date
(Oesterreichische Nationalbank, Banque NationalBalgique, Bank of England, Banque de France,
Deutsche Bundesbank, De Nederlandsche Bank, N&aels, Schweizerische Nationalbank, and the
Federal Reserve), we also cover institutions thatided central banking functions in earlier times
such as the Second Bank of the United States, BrlgiSociété Générale, and Germany’s Koniglich
Hauptbank, Preuf3ische Bank, Reichsbank, and Bartkateer Lander.



3.1 The Location of Interaction: The Central Barddd®ce Sheet

The balance sheet of the central bank reflectiésaliansactions and operations: the issuance
of banknotes, purchase and sale of precious matalsforeign exchange, investments, as well as
monetary policy operations proper. The compositibthe central bank’s assets is determined by its
ultimate and intermediate objectives that can idelstable exchange rates or the convertibilitytsof i
liabilities into some foreign asset, a particulewvdl of short-term interest rates, the quantitpahe
central bank liability or wider monetary aggregatsgpport to the government, profitability (notably
in the case of privately owned central banks),her support to some selected sectors or institutions
The central bank will choose its investment asaats the type of operations in order to achieve its
objectives. Key characteristics of the assetsiake maturity, and liquidity; key characteristicktbe
markets and operations are the possibility to erite or set prices, as well as the importanceef th
selected asset/market for the broader financialewhomic structure — so that policy impulses are
transmitted predictably to other asset prices Ardéal economy in accordance with the objectifes o
the central bank.

An eternal concern for central banks is the ligyidif their investments. While such a
concern might seem odd for the sole institutiort daa create liquidity at its will, the reasonsatelto
the way it has to pursue its monetary policy oljjest As long as central banks aimed to ensure the
convertibility of their liquid liabilities (banknes and deposits) into foreign assets (gold, sileer,
foreign exchange) on demand, the bank’s portfokd o be sufficiently liquid to allow a quick
reduction of the amount of outstanding liabilittesreduce the pressure on reserves whenever there
was a drain on foreign assets. In the case of wrextible fiat currencies there is no threat of a am
foreign reserves, yet the central bank has to ketaladjust the level of its liabilities in order adjust
liquidity conditions in line with its operationadiget (be it a short term interest rate, an exohaatg,
or monetary aggregates). In this setting, the ges#folio has again to be sufficiently liquid tioav a
precise and timely adjustment of the liquidity piosi of the banking sector.

The use of balance sheet data for assessing cbatratrs’ main domain of intervention does
come with a number of caveats. Definitions areurotorm, as they reflect different realities: cetr
bank balance sheets have always been drawn upeialtbence of international standards and with
accounting rules that vary substantially betweeanttes and over time (K&ppeli 1930; Bindseil
2004). Moreover, a high share of a particular imsgnt in the central bank’s portfolio might not
necessarily imply that this instrument is particiylamportant in money market management, but
reflect other considerations such as the earningtafns, the subsidization of particular agentshe
transfer of resources to the government. A furtt@nplication is due to the fact that central bank
reports typically distinguish according to operasipnot underlying instruments — i.e. advancesate
necessarily on securities but can be granted osaberity of commercial bills, while discounts can
apply to treasury bills and thus be completely lateel to commercial bills based on private economic
transactions. These constraints should be keptimd rwhen interpreting the following evidence.
Despite these caveats, it is nonetheless fair yotisat balance sheet data provide an illustrative
representation of the broad lines along which adgon between money markets and central banks
takes place.

Table 1 gives the composition of the balance shefetee central banks of the nine central
banks in the sample for seven benchmark years (1889, 1909, 1928, 1950, 1970, and 1990). The
benchmark dates were selected according to thitmiar i) being representative of the period; ii)
being as much as possible unbiased by cyclicabfagt.e., avoiding boom and bust periods); and iii
being compatible with data availability. Assets gmuped into the following broad categories:
foreign assets, which can be decomposed into precitetals (gold, silver) and other foreign assets
(bills of exchange, deposits abroad, securitiesonémated in foreign currencies); monetary policy



operations as discounts, advances, and open nm@kedtions; and claims on the government, either
as direct loans and overdrafts or holdings of gowemt securities. In addition to these components,
which are the most important from a monetary popoynt of view, balance sheets also include other
lending to the private sector (outside monetaryicgobperations) like mortgage loans, long-term
lending to specific financial institutions, unsgdemd securities, and other assets including ret@tes
stakeholdings, etc.

Figure 1 summarizes the changes in the compositiazentral bank assets. The following
trends emerge. In the 183@s;eign assets consist exclusively of bullion. From a long persipes, all
countries report in these years relatively low sbhaof reserves in total assets. As money market
integration improves in the following decades, share of foreign assets increases everywhere €At th
beginning of the 20 century, foreign bills start to appear in all ala sheets except those of the
Bank of England. While holdings are small in absolierms, they represent an element that is more
and more actively used for active exchange ratecyah Austria (Jobst 2009), Belgium (Ugolini
2012), France (Flandreau and Gallice 2005), anan@ey (Bopp 1953). This reflects internationally
integrated money markets that require central bémksanage the impact of short-term capital flows
on domestic liquidity. In this context, foreign é&emge markets are more liquid and have lower
transaction costs than operations in precious metal the interwar years the share of foreign
exchange increased further to the detriment of galdoreign exchange serves more and more as
reserve asset in addition to its role as intereentnstrument (Eichengreen and Flandreau 2009): the
only two exceptions are the anchors of the goldiarge standard, the Fed and the Bank of England,
which hold reserves in gold rather than foreignhexge. Total foreign reserves remain relativelynhig
everywhere until the 1970s, when an increasingrdemce becomes visible. Some of the divergence
is due to different accounting practices (histdrassts vs. market value) that began to matter thi¢h
end of Bretton Woods, yet today reserve holdinggeapto be much more a function of country size
and exchange rate regime, and thus of the neeagdaitar operations in the foreign exchange market
(Borio et al. 2008).

Domestic monetary operations (as opposed to operations in foreign assets) ang |
dominated by discounts and advances. The prindifference between the two is that discounting is
unsecured, i.e. the central bank depends solethembility of the issuer to pay, while advances ar
secured, i.e. in addition to the borrower’s abitibypay the central bank also disposes of a pléuafe
can be sold if the counterparty fails to do so (seetion 3.2). In the first half of the 1 @entury
advances can rival with discounts, but rapidly loeportance afterwards. Advances gain again in
importance before World War One and during therimse years. After World War Two patterns
appear more idiosyncratic. Open market operatioviich in the graph are included alongside
advances, only start to appear in the 1920s, theption being the Bank of England that operated in
exchequer bills and East India Company securitiesdjust overall liquidity conditions as early he t
1830s (Wood 1939) and then in the 1890s to absquidity (Sayers 1936). The classification here
follows official statements given by central bankspractice, the distinction between advancesnope
market operations and security holdings becomesybhfter the 1950s and would require a closer
reading of national documentation: in the caséheffed and the Bank of England, for instance, open
market operations appear under the heading “lenttinthe government” as well as under “other
securities”. What appears already, however, is that extensive use of open market operations
depended very much on the size and liquidity ofeulyihg markets and thus only appears when
financial markets are liberalized and earlier irgéa countries, while smaller countries stick lange
with traditional discount and/or advance operati@mio 1997; Kneeshaw and Van den Bergh 1989).



Figure 1: Composition of central bank assets (sededates)
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Note: Each central bank is one observation. For ind@idiountry data see table 1. Boxes cover obsenatio
between the first and third quartile (inside linging the median), whiskers cover the remaining sfas®ns
except outside values. Outside values (smallegtaithan the first/third quartile less/plus 1.5 tamthe
interquartile range) are plotted individually.

Claims on the gover nment appear mainly driven by geopolitical factors. Cahbanks came
out of Napoleonic Wars with significant holdings gbvernment debt, which were very slowly
reduced over the whole 1@entury. Remarkably, no major impact of World Wame is visible in
1928 (except for Britain), as very large holdingswmulated during the conflict had already been
inflated away by then (especially in Austria andi@any). By contrast, the impact of World War Two
appears much more persistent everywhere. Todayethieal banks with relatively large government
debt portfolios are those holding relatively feweign assets (Federal Reserve, Bank of England). It
should be noted that this category covers a widgeaaf operations with very different implications
for money markets and monetary policy. On the caedhcentral banks have often been obliged to
hold government debt as compensation for the resi@ng privilege. Typically these loans were
remunerated below market interest rate in orderatosfer seigniorage revenue to the Treasury before
the introduction of explicit profit sharing arramgents. This was the case e.g. in Austria, Britang
France. As these loans were long-term, they didimpty any particular involvement of the central



bank in sovereign debt markets. On the other hdwodigh, sovereign debt has also typically served as
collateral or investment asset in monetary poliperations. In this case, the main focus is on
changing liquidity conditions in the money markegt on influencing the interest expenses of the
government in particular. As a result, large haldinafter wars might reflect not only past
monetization of government deficits, but also theréased breadth and liquidity of the government
debt market. Additionally, holdings of governmerbtican also serve to satisfy the structural demand
for banknotes and central bank deposits. Purctadesig-term government debt have the advantage
to be low-risk and avoid the costs of lending opers (which have to be frequently renewed). For
instance, before 2007 the Federal Reserve prowtedt two-thirds of required liquidity against leng
term Treasury bonds. In the Euro area much of thetsiral liquidity demand is catered for through
the investment portfolios of the national centrahks, again reducing the need for regular liquidity
providing repos. The same is probably true of #neusties held by the Bank of England for most of
its history (Wood 1939). A positive impact on gavaent finance will however result indirectly from
the ensuing increased liquidity of government dé&lmwadays central banks typically try to isolate
these structural operations from monetary policgt ealibrate purchases so that they do not change
asset prices or the yield curve (Board of Goverr&fi@5). Lastly, central banks can operate in the
sovereign debt market to influence interest rateserbroadly. This is the logic behind the Fed’stpos
2009 Large Scale Asset Purchase (LSAP) programmsatimed for a general reduction of longer-term
market rates rather the interest rate on sovermp alone (Borio and Disyatat 201@ther items
are most of the time small and patterns not sygiema

To sum up, our analysis of balance sheet data slBmgling out a number of trends in the
evolution of the channels through which interactimtween money markets and central banks takes
place. (i) Foreign exchange markets initially plhy® relatively small role everywhere, but their
importance increased substantially as long asnatemmal market integration developed — countre siz
being a fundamental determinant of central banklirement into this market. As far as domestic
markets are concerned, (ii) sovereign debt manieiged a varying role across time and space which
was mainly driven by the impact of geopolitical tt)s on market size, while private debt markets
experienced a secular decline: (iii) the discountket peaked in the second half of th& t@ntury
and then contracted throughout all of th& 2@ntury to almost disappear, while (iv) the celtatized
loan market contracted during the™&entury, partially revived in the first half ofer2d” century,
almost disappeared after World War Two, and madmesaomeback in recent decades only.
Interestingly, the central banks of large countappear to have resorted to domestic collateralized
lending earlier and more often than those of smallees, while the opposite is true for foreign
reserves — probably reflecting an internationat&dieation of money markets.

3.2 The Form of Interaction: Uncollateralized vsli@teralized Lending

Section 3.1 has brought to light a changing impuaraof uncollateralized vs. collateralized
lending by monetary authorities. The two technigofeisitervention can be associated to two different
conceptions of liquidity, corresponding respectivied today’s definitions ofiability-side (funding)
liquidity andasset-side (market) liquidifHolmstrém and Tirole 2010). In some scholarsiwiéhese
two conceptions of liquidity are but the two sidelsthe same coin (see e.g. Brunnermeier and
Pedersen 2009): but this applies if liability-sidpuidity can only be obtained through collateratiz
loans, access to which is proportional to capithls is not necessarily always the case, thouglenwh
uncollateralized transactions are easily availdbleding and market liquidity are not bound to baha
accordingly. The reason is that the role of capéal a transmission channel between the two
(Brunnermeier and Pedersen 2009) may not be at:\vasrl matter of fact, access to uncollateralized
operations may not be proportional to capital bubive other kinds of (moral) guarantee (Ghatak and
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Guinnane 1999). This suggests that the two cormeptilo not perfectly coincide, and that the fact
that central banks chiefly provide the one or thbeo type of liquidity may have important
conseqguences on the overall behavior of the fimhsgstem.

Resort to the one or the other form of interventinay be dictated to central bankers by
market characteristics. As stated above (sectidhard 3.1), central banks have to keep liquidtasse
andex-anteliquidity is a determinant of the choice of themag market in which they intervene. Yet
each money market only features one possible aperdty definition, only uncollateralized lending
IS possible on the discount market, while only atelfalized lending is possible on the repo mavet.

a result, the forms assumed by the market-bankactien may depend on preexisting structural
factors.

However, the extent to which central bankers emliaixk the one or the other technique of
intervention may also be dictated by their own @mefices. The latter appear to have changed
considerably over time according to evolving ingidnal environments. Commentators unanimously
report that discounting of uncollateralized (buinjly-guaranteed) bills of exchange was clearly
preferred in the T®century. For instance, Niebuhr (1854) argues il of exchange were always
paid on time, while advances on securities and gegete most difficult to diminish in critical times
as borrowers faced declining prices of their celialt assets. In a variation of this argument, Wagne
(1873) maintains that continuous backflows frontshiflling due could facilitate the granting of new
loans to new counterparties, which was useful whenmoney markets were not working perfectly.
Mecenseffy (1896) and Reichsbank (1910) similangua that the central bank might have been
forced to prolong advances or face difficultieslisglthe collateral in the very moment when the
liquidity of its portfolio becomes more importantiedto a crisis. Bills were considered to be “self-
liquidating”, a widespread notion in #@entury banking (Plumptre 1947). The same conaeout
liquidity can also explain the preference of mamyteal banks for real bills over finance bills, as
finance bills with their need to be rolled overnaaturity rather resemble advances on securities in
moments of financial stress. An additional argumeriavor of discounting was the possibility foeth
central bank to derive information on economic \aisti from the bills submitted to discount
(Reichsbank 1910; Roulleau 1914). Central banksewmerfact big players in the market. As a
consequence, the argument of liquidity primed os@ncerns about credit risk, which in principle
should be lower for a secured than an unsecureddbbaelse being equal. Additional evidence for a
preference for bills is also provided by the acfpeticies by some central banks to increase thé gfoo
eligible bills by opening branch offices, loweritige minimum nominal amount of eligible bills as
well as by reducing the number of signatures reguim a bill (most central banks changed from three
to two signatures over the course of th& ¢éntury).

Central bankers’ attitude seems to have changéaifiolg World War One. This prompted a
rethinking of the concept of liquidity, which becaroloser to the modern one — according to which
asset- and liability-side liquidity are but the taides of the same coin (Plumptre 1947; Brunnemmeie
and Pedersen 2009). Consequently, most centraklsiaked to care less about the relative weight of
discounts vs. advances. The long-running opposafarsutright purchases vs. secured lending focuses
today not on the maturity of outright holdings (itheir being “self-liquidating”) but the possibyl to
sell them in the market if need be (i.e., theiriftalbility”): the ex-anteliquidity of the markets for
those assets potentially used in monetary poligraimns is thus a crucial input for the design of
open market operations (Borio 1997). While sometraérbanks (notably, the Fed) keep lending
operations to a minimum and operate mostly thraughight purchases, others (like the Eurosystem)
rely mainly on secured lending. Outright purchasegose the central bank fully to credit risk, thus
severely limiting the spectrum of assets that dudér eligibility. The main argument in favor of
secured loans is that they can be done on a muwadér set of assets without requiring the central
bank to analyze credit risk, as the prime respdlitgilior repayment remains with the counterparty
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and risk control measures can be limited to keepirgpfficient margin on the collateral. Outright
purchases, on the other hand, can be more long-tihim is an advantage insofar as the central bank
can reduce the size of operations, reducing opa@tcosts and risks. An additional argument i$ tha
long-term outright purchases allow the central bemkarn a term premium. In the end, the relative
preferences of central banks seem again relatatietcstructure of the financial system they are
operating in. Outright operations in a narrow ramdeassets require the existence of a sufficient
amount of eligible assets, as well as of develoged integrated money markets that can smoothly
redistribute central bank liquidity within the bamd system and financial markets more broadly.
Secured lending operations, on the other hand, gptentially more counterparts direct access to the
central bank using a potentially broader and diereyst of assets as collateral (Bindseil and Papadia
2009). This might be more necessary in less weaégiated financial systems or if a deep and
sufficiently large market in potential assets fatright holdings is lacking.

Figure 2: Share of advances in domestic lending
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Figure 3: Share of advances in domestic lendingrames per decade
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Note: For individual country data, see table 2.

Figure 2 gives continuous series for the sharedeéiaces in total domestic lending between
1815 and 1914. Numbers refer to average or encaf-foldings. As unlike outright holdings of
securities, discounts and advances were howevestdiytory rules short-term, with a maturity of
typically three months or lower, the levels giveagproximation of turnover and thus the importance
of the two instruments in policy operations. Fig8rsynthesizes available information on all costri
by providing averages per decade. This we do oniiy World War One, as data availability becomes
exceedingly scarce for the following period.

Unlike what was to be expected from contemporaejguences, the discounting of bills does
not always dominate. Instead, two patterns startd itst, with the exception of the Banque de
France, advances dominated domestic lending irealiral banks at the beginning of thd"t@ntury.
Discounts then increased everywhere at the expansdvances until the 1850s. For the second half
of the 19" century two groups of countries can be distingedsHn the Netherlands and Britain the
share of advances recovers gradually, if not tdekiels seen at the beginning of thd" t@ntury. In
France advances increase notably after the 188®=lgium, Germany, and Austria on the other hand
advances remain stable at low levels between 1@26% of total lending. If the preference for bills
was in fact constant over the™8entury, the increase in bill holdings must hastiected a better
availability of bills towards the mid of the cemyuiZiegler (1993) makes this argument for Prussia,
where the integration of the Prussian market amd gifowing importance of trade increased the
availability of eligible bills. While the Konigliolh Hauptbank relied to a large extent on holdings of
long-term securities and advances, the statuteshe®f PreuBische Bank (which succeeded the
Konigliche Hauptbank in 1847) could in a first stapit the share of advances in the cover of the
fiduciary note issue to one sixth, and exclude tladter 1856 altogether (Ziegler 1993). From the lat
1850s onwards the share of advances in domestitinggnof the Preuflische Bank, later the
Reichsbank, fluctuated between a low 10 and 20% erAf880 the Reichsbank, concerned about what
they considered a misuse of advances around skatiapge settlement dates, actively discouraged
resort to them by increasing the minimum maturityoans, thus increasing the effective interest rat
on very short term loans (Reichsbank 1910). A simdesire to reduce advances in the lending
portfolio was voiced by representatives of the @meichische Nationalbank (Mecenseffy 1896). In
other countries like Britain, France, and the Ne#rals advances kept a more important role in
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monetary policy implementation. Bank of Englandediors seem to have had fewer concerns about
liquidity, frequently fixing the rate for temporaaglvances below discount rate in the 1830s andsl840
(Wood 1939). In the Netherlands the spread betwleemterest rate on advances and discounts was
most of the time zero after the 1860s (De Jong L9H8Ye opposite was the case in France, where this
spread apparently increased in the 1860s (Bopp)1962 difference between Germany and Austria
on the one hand, and notably Britain and the N&thds on the other, might reflect differences ia th
liquidity of security markets. However, Berlin al¢wsted a highly developed market for stock
exchange loans that was well integrated with theeoared money market (Prion 1907), thereby
limiting the differences between discounts and adea from the point of view of the central bank. A
further factor driving the differences between thgort to the discount and advance facilities cald
preferences by the counterparties. In additionhi® availability of eligible assets for individual
counterparties (in particular non-banks probablyehaore bills available than securities), the main
difference between discounts and advances frorpdh of view of the counterparties is the maturity
of the loan. In the case of discounts the matustgetermined by the residual maturity of the bill
submitted for rediscount, in the case of advancatsinty can be set flexibly. This is an advantdge,
particular in well-defined periods of temporarilygh liquidity demand e.g. at the end of year or
quarter (De Kock 1954). A higher share of advamoight thus also have reflected differences in the
structural liquidity deficit and differences in thenplitudes in liquidity demand.

Faced with temporary needs for accommodation duwagyld War One, central banks
adjusted operational procedures that tended toistalace after the war — notably the eligibilitfy o
Treasury bills to rediscount operations. Commertiahks adopted Treasury bills as secondary
reserves and consequently advances against govarseeurities and rediscounts of Treasury bills
became more attractive compared to the classidaamunt of bills of exchange (De Kock 1954). As
a result, the traditional link between discountargd the bill market on the one hand, and advances
and the market for long-term securities on the rottend, became more blurry — which actually
complicates the interpretation of reported figufglgst central banks started to care less about the
relative weight of discounts vs. advances. If restms persisted on advances in some countries
(Germany and Austria), these can be linked toiotisins over indirect budgetary financing through
advances on government debt rather than to thaiigof the instrument and are thus unrelated to
the money market. The newly created Fed appliedséime rate for advances and rediscounts. The
trend towards indifference between advances arabuiigs got even stronger after World War Two,
when some central banks started to report advaamésliscounts lumped together — as the Bank of
England had always done since 1844,

The share of discounts and advances varied widtdy World War Two. These differences
appeared now due less to a preference of the tdrank but rather the availability of bills in the
different countries. Where banking systems relieitaron trade bills (notably Belgium, France, and
Germany), discounts feature more prominently indaetral bank balance sheet, while their role is
negligible in the Netherlands and Britain. As bikidated to specific transactions, they lent thdwese
also easier to credit allocation. Preferential gdte discounts of certain classes of bills in Beaig,
France, and Germany can be read in this contel2EC1962). By 1990, discounts had disappeared
from central bank balance sheets in all countses @bove, figure 1).

To sum up, our analysis of central banks’ lendipgrations allowed identifying trends in the
evolution of the forms assumed by the bank-markédraction. Not surprisingly, patterns mostly
coincide with developments observed through thdystf central bank balance sheets (section 3.1).
Collateralized lending was most prominent in thstfhalf of the 19 century, when discounting was
relatively weak and holdings of government debt dntgnt: the two phenomena were linked, as
government bonds used to be the most common aallafer secured lending operations.
Collateralized lending started to increase agaiforbeWorld War One, and became predominant
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along the 28 century. In the meantime, the nature of centrakbacollateralized loans changed, as it
shifted from secured standing facility lending (adees) to secured open market operations (repos).
However, significant deviations from this generant can be recorded. For instance, unlike in all
other countries, in France and Belgium collateealifending played a marginal role for much of the
19" century. Such deviations may have been the outasfmpelitical factors (Ramon 1929; Ugolini
2012).

3.3 The Substance of Interaction: Market vs. Bamrést Rates

As seen in section 3.2, discounting and the promisif loans on collateral were the oldest
types of monetary policy operations. Both were nud#n organized as a standing facility, meaning
that eligible counterparts of the central bank dawge them at their own discretion at any time lavhi
the central bank fixed the general conditions fee.LOne of the most important parameters to be set
by the central bank is the price of liquidity, ethexpressed as a discount rate (in the case of the
purchase of short-term securities) or an interat (in the case of collateralized loans). For long
periods central banks used to publicly quote aodistrate or “bank rate” that also served as thimma
indicator for the stance of monetary policy. In mosuntries this rate applied to the discount of
eligible paper. Following its loss of importance tire late 28 century, some central banks (e.g.
Deutsche Bundesbank and Schweizerische Nationgllzdotfished the discount rate in the 1990s. In
other countries, the type of the underlying operatthanged (in particular after World War Two)
even if the old name survived: this was the cage fer the discount rate of the Federal Reserve,
which had since the inception of the Fed been agpb discount and collateralized lending operation
alike, and applies exclusively to secured loanses2002.

A standing facility has a potentially significamhpact on market interest rates. Its power
derives from the fact that it provides an unlimitediount of liquidity at set conditions. It should b
noted that this principal role is independent oktiter the rate applies to discounting or advarides.
facto, however, central banks set more or less resteiatonditions as to the use of the discount
facility. These conditions concerned the definitimneligible paper, limits per counterpart, ‘moral’
restrictions in the sense that counterparts wevesed to use the discount facility only to someited
extent, as well as administrative procedures thmtldvadd costs to the use of the facility. In addit
most central banks made clear that they could,rimciple, always refuse to discount or provide
advances without giving reasons (Bindseil 2004k €ffective role of standing facilities and thus of
the published discount or bank rate crucially dejseon these rules and procedures. Changes in the
rules repeatedly altered the relationship betwdfcial rate and market rates. A proper understagdi
of bank rate would thus require detailed knowleddmut practices and how they evolved. An
alternative approach is to look at the outcomee= the observed relationship between the official
discount rate and market interest rates as weksxient to which the facility was used in ordeirti@r
the rules and procedures applied. Market intemssrabove the official discount rate are indiator
for effective restrictions on the use of the fagiliEvidence on the recourse gives indicationsoas t
whether the facility was used to satisfy structarabnly occasional liquidity demand.

Figure 4 plots the official discount rates alonghwa representative market rate for the nine
countries in our sample. Despite significant idiogysies in the design of the standing facilitrethie
various countries, distinct periods stand out, esolmes evident when looking at average spreads
between official and market rates (figure 5) arelnbbmber of instances when market rates rose above
standing facility rates (figure 6).
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Figure 4: Market (in red) and standing facilityarest rates (in black)
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Figure 6: Share of months with average marketabtwe average standing facility rate
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are excluded from the calculation.

In thefirst half of the 19" century official rates moved very little and mostly lietlveen
four and five percent. Often no market rates agelabvle before the 1850s, which might be due either
to a hesitancy of traders to report rates given tisary laws made higher rates illegal or to the
structure of the market itself which might havekksd standardization (Flandreaual. 2009). The key
feature of this period is that in all countries kedrrates quote time and again above official rates
meaning that the standing facility was closed amat the central bank did not always serve as
liquidity provider of last resort. In other respgotountry experiences vary. With the exceptiothef
three years between 1844 and 1847, the Bank ofaBdgh principle aimed at a discount rate above
market rate in order to keep the provision of lifityi at the standing facility to a minimum and eth
adjusted the liquidity position of the market thgbuother channels like open market operations in
Indian debt (Wood 1939) or special advances to #imtiee end of quarters (King 1936). When
demand for discounts increased significantly, havedemand was not satisfied fully. As the Bank
did not (or could not) raise the rate it insteaghdsed quantity restrictions (Bignat al. 2012). In
Austria market rates quoted above official rateseixtended periods of time while at the same time
the standing facilities were used consistentlysHatting suggests that access to the standirgiésci
was limited to a select group that enjoyed prefigbaccess below market interest rates. From the
point of view of the central bank such policy midig optimal as a means to filter out less risky
counterparties, as was argued for Austria (Lan®8). This was also the case in France (Bopp 1952;
Bignonet al.2012). In the Netherlands access to the discouhtdmances facilities was hampered by
a combination of high costs and fussiness (JonB&6)Yl which might explain why market rates
moved above official rates occasionally until th@5Qs. In Prussia, the Konigliche Hauptbank
managed its (limited) discount operations restrdsyi, limiting access and increasing rates whenever
liquidity conditions were tight (Niebuhr 1854). Asresult and as can be seen in figure 5, market
interest rates (where available) tended to fluetaabund the official interest rate.
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Patterns change in tisecond half of the 19" century. Also thanks to the repeal of usury
laws everywhere, official rates now moved much nfoequently, and by the 1860s official rates are
the de factoupper limit of market rates in all countries caethere, as can be seen in figure 6 from
the sharp decline in the number of instances witlnkat rates above official rates between the 1850s
and the 1860s. Apparently central banks had easstdctions on the access to standing facilities
sufficiently so that all peaks in demand for cernenk money would effectively be accommodated at
the standing facility rate. The standing faciligte became the upper bound to the market rate. In
Britain the change concerned policy during crisely,oas during normal periods market rates had
already quoted below the official rate before. Bp1 Bank of England directors acknowledged that
demand for central bank deposits was (in the glumrt highly inelastic and quantitative restrictions
thus useless at best, and would cause panic at.viB@siand should be satisfied in full, while a high
bank rate would encourage borrowers to look faralitive sources of liquidity (Wood 1939). In the
crises of 1857 and 1866 the Bank of England aatedrdingly, and the new doctrine of the lender of
last resort was formulated in Bagehot (1873). lan€e, the evolution in central bankers’ attitude
followed the very same pattern and timing as irtdni (Bignonet al. 2012). Similar changes can be
observed on the continent at about the same tinndle\whe Preul3ische Bank had restricted access to
refinancing during the 1847 and 1857 crisis, iedais a reliable source of refinancing in the sridfe
1866, 1870, and 1873 (Tilly 1966; Ziegler 1993)eTdame is true for its successor, the Reichsbank
(Bopp 1953; Prion 1907). Austria is a comparatatedcomer. Here the market rate quoted above the
official rate quite frequently until as late as thal-1870s. The stock exchange crisis of 1882 nthrke
the last instance of the market rate surpassingftical rate; in later years the official ratedaene
the effective cap on market rates. In the Nethddathis was true at least by the early 1870s. iBefo
the money market was apparently flexible enouglvéather the crises of 1857 and 1866 without
much support of Nederlandsche Bank, but the Baekisrage over the market increased with the rise
of commercial banking (Jonker 1996).

While the lender-of-last-resort function of the nsteng facility thus became general, the
behavior of market rates below the official ratentawued to differ between national markets, even
though a considerable convergence can be obseeregdn 1860 and 1900, as evident in the ten-year
averages in figure 5. Short-run patterns lookedoofrse much more different. The importance of the
standing facility rate depends on the need of thekat to access the facility on a daily basis dmu t
on the aggregate liquidity position of the banksygtem. The aggregate liquidity position in turn
depends on alternative sources of liquidity. Theme be foreign exchange inflows (that in a fixed
exchange rate system as thé” X®ntury metallic standards will be automaticalyneerted into
domestic money) or operations on the initiativahaf central bank like investments or explicit open
market operations. In some instances high liquidisulted from the monetization of government
debt. If after taking these alternative liquidigusces into account the system as a whole stiesed
from a shortage of liquidity it is forced to accéiss standing facility and market rate should quadte
the official rate. Often this occurred when the dadh for liquidity peaked at the end of the month,
quarter or year (e.g. in Britain: Goodhart 1986pn@rsely, a market rate below the official rate
implies that there is no aggregate need for liquiaind thus the standing facility would not be udad
fact, however, even though the extent of usagerdiff, recourse to the standing facility was always
positive at all central banks in this period (seetisns 3.1 and 3.2). Such recourse, that could be
labeled individual recourse as opposite to aggeegatourse, must reflect some transaction costs tha
prevent banks to access the liquidity availablthexmarket at the lower market interest rate (Beiids
2004). In the case of the Bank of England, this das to special long-standing client relationships
(Ziegler 1990). On the Continent, central banksseained business relations with a wider set of
clients that would often not qualify for the disodumarket, typically restricted to first class bark
houses. The maintenance of large branch netwonitbefuincreased the number of central bank
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counterparts that had no alternative access tontbeey market. The importance of individual
recourse is well evident in the constantly high akéhe discount facility in the face of high spiea

between market and official rates, notably in Gemyngéable 3). An indication for the different
motivation for accessing the standing facility imyded by the typically much longer maturities of
discounts at branch offices (source of structurglidity) than at the main offices (cover peak
demand).

In modern parlance, the changes happening after18%0s can be resumed as the
establishment of a one sided interest rate cortititrin some countries was combined with additiona
liquidity providing or absorbing operations belowet standing facility rate. In principle, this
framework remained in place during theerwar. In all countries the discount rate continued to cap
market interest rates, even though discount opastlost in importance relative to open market
operations. The Bank of England started to keepketaates considerably below its discount rate
through open market operations (Sayers 1976). &hegole as upper limit to market rates can be
observed for France, Austria, and the Netherlantht® newcomer to the central bank world, the
Federal Reserve, was an outlier. At its foundattbe, Fed conceptualized discount rates as penalty
rates along the lines of the Bank of England, lmainsmarket rates quoted above discount rates and
continued to do so until 1932. The U.S. discoumdsiv was from the beginning set up in a much
more complicated fashion than discount facilitivesEurope. The Fed distinguished several types of
recourse with different access criteria and adrimatise procedures (Meltzer 2003). Conditions and
rates were set autonomously by the individual FadReserve banks, making coordination with open
market purchases as at the Bank of England vefigwif (Meulendyke 1989; Meltzer 2003). During
the banking crises of the 1930s, the discount windecame increasingly stigmatized. Access to the
facility was interpreted as a sign of problemshat individual bank and not of aggregate need for
liquidity, a pattern that persisted in the U.Sleast until the early 2000s. As a result, the disto
window was barely used despite costs below thd tfvumarket interest rates.

After 1945, in many countries the traditional ordering of repmmarket and official rates
reversed and market rates started to quote abewdisbount rate. Data are no longer easy to irggrpr
as the number of relevant official interest ratagtiplies in many countries. While in some courgrie
preferential rates had been available for spediditd of paper (e.g. government securities in
collateralized lending) or counterparties (e.gi@gdtural cooperatives) before, the framework was i
principle oriented around one interest rate — wrsome cases, two (discount and advances). Now
central banks started to operate with four, fivanding facilities upwards, each with its own ingtre
rate. The reason for this dramatic change of agbreaas the introduction of restrictions on the oke
the facility within the context of pervasive credibntrols during and after the War, and often the
introduction of specific rates for different class# credit. This was the case most notably in E&gan
and Belgium, whose central banks operated with Hitonde of different rates. Credit controls played
a significant role also in the case of Britain (Keic2004) as well as in France, the Netherlandd, an
Belgium (C.E.E. 1962). Individual country experieaavere rather idiosyncratic. The German central
bank assigned the discount facility a key roleraf@48 and until the 1980s. However, already in the
1950s the Bank set individual discount limits céted as a function of selected liabilities of the
banks, thereby changing the discount facility tonach more administrative procedure. In the
beginning, foreign exchange inflows limited the ahéer liquidity from the standing facility, so that
the discount rate served as an effective ceiling farket rates. From the mid-1970s onwards,
recourse became systematic such that the discatentoecame the floor rather than the ceiling for
market rates, as banks would typically reduce distdoans to zero before market rates could fall
below the discount rate. The role of the margir@ardwing facility was taken over by the advances
facility, priced above the discount rate and actesshich was most of the time unlimited. The rates
thus formed a sort of corridor for the short-tenterest rate (Bindseil 2004).
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New consensus. corridor. The liberalization of financial markets in the8D8 and the return
to market rather than administrative pricing redudbe variety of instruments adopted across
countries. The major reforms of the money markeEmgland in the mid-1990s (Tucker 2004), the
introduction of the primary credit facility in tHénited States in 2002 (Bindseil 2004), and thet str
the Eurosystem in 1999 (Galvenius and Mercier 20dd)ked the convergence of the major central
banks towards a new consensus (Borio 1997). Withenconsensus the role of the standing facilities,
in most cases a borrowing and a lending facilityrimg a corridor, is to prevent sharp increases or
decreases of the market rate due to unforeseergedan liquidity demand. According to current
practice, the borrowing facility is available agsira sufficiently wide range of collateral and not
subject to administrative procedures and so, ageessor to the old discount facility, providesiaga
an upper limit to market rates. In normal situagioopen market operations by the central bank ghoul
keep market rates close to the target rate wittércbrridor and thus well below the borrowing fiagil
rate, however. Recourse to the facility is accaglyismall and not systematic. The main differercce t
the framework exemplified by the Bank of Englandobe 1914 is thus that nowadays central banks
effectively neutralize any liquidity shocks througipen market operations and reserve averaging,
thereby keeping market rates close to target sate,never forcing (or even letting) the marketdint
the bank”. Yet this very refined system is not withdownsides. As banks should be able to obtain al
required liquidity at the market rate, use of tlerbwing facility implies that the borrowing bankdh
for some reason no market access. This might laerklto timing — if e.g. an unexpected large
payment occurs after the interbank market has dlesdut could also signal more fundamental
liquidity troubles. Consequently, use of the borrayfacility has a tendency to become stigmatized —
a problem most notably discussed for the caseeoftd (Armantieet al. 2011). When recourse to
central bank borrowing is stigmatized, the standiaujity rate no longer serves as the upper baond
market rates. If notle jure de factothis is bound to recreate a situation similarte early-18-
century one, in which the lending-of-last-resomdtion was not properly provided by central banks.
As the 2008 crisis seems to suggest, such dysanattiies in the design of the standing facilityyma
engender very costly effects on the overall finahsystem and require central banks to create new
quasi standing facilities — as exemplified by tbh#-dllotment policies of the Fed and E.C.B. during
the crisis, that might yet suffer from stigma adlwe

To sum up, thanks to our analysis of market vsklaterest rates we are now able to draw a
general sketch of the changes in the substandeeaharket-bank interaction which have taken place
over time and space. Positive market-bank spremgiéntly occurred in the first half of the™9
century, when central banks often rationed creditatnumber of counterparties. They basically
disappeared around the mid of the century, as asamsury ceilings were dropped and central bank
started to behave as neutral lenders of last reBbey forcefully reappeared after World War Two,
when a number of preferential conditions for acdessentral bank liquidity started to be granted to
different classes of counterparties. Spreads retuto drop after the 1980s, as central banks ginera
went back to a more neutral stance with respechdoey market participants. Recent attempts at
neutrality, however, may have been partly compredhiby the sentiment of stigma informally
instilled around the discount window. Together witle increasing paucity of the number of
counterparties, the creeping stigmatization of ditam facility borrowing is a major difference
between today’s implementation framework and thevailing in the late 19century.

3.4 Quantitative Evidence: Sum-Up

The results of our quantitative survey suggest dlogihg the last two centuries there were at
least four major breaking points, when the inteoacbetween money markets and central banks
underwent some substantial transformatiqd$.In the mid-18' century, the earlier importance of
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government debt and collateralized loan marketteriad, as the discount market became the
predominant channel of interaction between cetiaaks and their counterparts: at around this time,
credit rationing disappeared and the official distarate became the effective upper bound to market
rates.(2) World War One was a natural watershed, accelgrdtia rise of foreign exchange markets
and the come-back of government debt mark@jaNorld War Two exacerbated such transformations
by making wartime credit controls durable: insuatallowed for significant divergences in country
experiences and for the creation of a number ofilpged positions in the access to central bank
liquidity. (4) The financial liberalizations of the 1980s and 9%nally fostered a new convergence
of monetary practices around the world, with a gendisappearance of discount markets, a relative
decline of government debt markets, and a relatdeeof foreign exchange and repo markets: like in
the late 18 century, market rates returned to stay lower gtanding facility rates, but — unlike in the
late 19" century — stigma also came to be attached toift@aht window.

The fundamental drivers of the breaks we obserppdar to have been exogenous factors:
changes in the availability of financial assetgy.(@ncreasing provision of trade acceptances or
government debt), changes in the level of inteomaii financial integration (e.g. the late™@entury
globalization or the early-0century deglobalization), as well as changes ie #iructural
characteristics of the country (e.g. its positidthim the international monetary system or its lexe
indebtedness). Driven by these exogenous inputseynmarket structures and monetary practices did
evolve together.

4, Conclusions

In this paper, we have surveyed historical infoiomatconcerning the interplay between
money market structures and monetary policy desigiWestern countries over roughly two hundred
years. We have found that the very foundation$efrelationship between markets and central banks
evolved considerably over time. The money markeds ¢entral banks participated in were not always
the same; the operational techniqgues implementedmbyetary authorities did vary; and the
operational targets of monetary policy also chang&d the one hand, the characteristics of money
markets €x-anteliquidity, credit risk, market participation, qutgl of transmission channels) played a
role in determining central bankers’ choice of thaieferred fields of intervention (the acceptance
market, the sovereign debt market, etc.), of theferred techniques of intervention (uncollateedi
or collateralized operations), and of their preddristance (neutrality or not). On the other hand,
though, the way monetary policy was designed alsyed a role in determining the relative
importance of money markets (the supremacy of tiee@ance market, of the sovereign debt market,
etc.), their mode of functioning (origination ofettone or the other collateral), and their attitude
towards monetary authorities (reliance on the leofiéast resort, or not). Both directions of caima
contributed to determining what monetary policy iementation frameworks looked like over time
and space. In the cross-sectional dimension we baga that, although international trends play a
crucial role, significant differences persist betwecountries even in periods of convergence. This
means that the big, important central banks, thpically dominate policy debates and academic
research, are often outliers rather than repretbemt@r central banking practices at their timé&isTis
in particular true concerning the role of foreigttleange, the relative importance of government and
non-government domestic assets, as well as tranoglion market mechanisms (vs. standing facilities)
in the conduct of monetary policy operations.

Our survey suggests that although implementatiaméworks may evolve endogenously, the
factors leading to more drastic transformations t@yather exogenous in nature. This implies that
assessing the actual efficiency of each framewoay fme much more complicated than it might
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appear at first sight. On the one hand, exogenoosks on money market structures (e.g. commercial
openness as a driver of the development of theptammee market, or government indebtedness as a
driver of the development of sovereign bond market)bound to impact the degree of optimality of a
given monetary policy design. On the other handudgin, also exogenous shocks on central bank’s
policymaking (e.g. political pressure to keep andiag facility for acceptances, or political need t
subsidize the sovereign bond market) are bounthpact the degree of optimality of a given money
market structure. Approaching these phenomena dtieally in a sensible way appears to be an
extremely complex issue. This is even more com@athy the fact that apparently exogenous shocks
may not be mutually exogenous. Just to give ancasvexample, the economic push leading to the
emergence of the sovereign debt market and th&gablpush leading to the emergence of the central
bank’s management of this market hardly look indeleat of each other. In order to get a fuller
understanding of these important dynamics, a latdofitional research might well be required.
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Sources

Balance sheets

Bank Dates Source
Britain
Bank of England 1835 Parliamentary Report on Bankssofe (1840), App. 16
1880 BoE archives
1909 Lévy (1911) complemented by BoE archives
1928 Kéappeli (1930)
1950, 1970, 1990 Annual reports, BoE
Germany
Kdnigliche Hauptbank 1835 Niebuhr (1854)
Reichsbank 1880 Reichsbank (1910)
1909 Lévy (1911)
1928 Kerschagl (1929)
Bank deutscher Lander 1950 Deutsches Geld- und Bauglsem in Zahlen 1876-1975
Deutsche Bundesbank 1970 Deutsches Geld- und BankenweZahlen 1876-1975
1990 50 Jahre Deutsche Mark: monetére Statisfiké8-1997
France
Banque de France 1835, 1880 Annual report, BdF
1909 Lévy (1911)
1928 Kéappeli (1930)

1950, 1970, 1990

United States

Second Bank of the United 1831
States
Federal Reserve System 1928

1950, 1970, 1990

Belgium
Société Générale de Belgique 1835
Banque Nationale de Belgique 1880 - 1990
Netherlands
De Nederlandsche Bank 1835, 1880
1909
1928
1950, 1970, 1990
Austria
Oesterreichische Nationalbank 1835
Oesterreichisch-ungarische 1880, 1909

Bank
Oesterreichische Nationalbank

1990
Switzerland
Schweizerische Nationalbank 1909 - 1990
Norway
Norges Bank 1835 - 1928

1950, 1970, 1990

Annual report, BdF

Catterall (1903)

Kerschagl (1929)
Annual reports, Federal Reserste8y

Malou (1863)
Annual tepbiBB

De Jong (1967)
Lévy (1911)
Mitteilungen der OeNB

Annual reports, DNB

OeNB archives
Annual reports, complemented by OeNBiash

1928, 1950, 1970Annual reports, OeNB

Histottica¢ series, SNB

Hvidsten (2013)
Historical monetary statisticB, N
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Uncollateralized and collateralized domestic loans

Bank

Period Source

Type of data

Britain
Bank of England

Germany
Kdnigliche Hauptbank
Preuf3ische Bank
Reichsbank

Bank deutscher Lander
Deutsche Bundesbank

France
Banque de France

United States
Federal Reserve System

Belgium

Banque Nationale de Belgique

Netherlands
De Nederlandsche Bank

Austria

Oesterreichische Nationalbank

Oesterreichische Nationalbank
Oesterreichisch-ungarische

Bank

Oesterreichische Nationalbank

Switzerland
Sweizerische Nationalbank

Norway
Norges Bank

1832 - 1840 Parliamentary Report arkBaf Issue (1840), App. 12

1841 - 1847 Parliamentary Report on Commercial Bistr? Report
(1847), App. 8
1848 - 1913 BoE archives

1817 - 1846 Niebuhr (1854)
1847 - 1875 Poschinger (1879)

1876 - 1945 Reichsbank (1910), Deutschles Gnd Bankenwesen in
Zahlen 1876-1975
1948 - 1957 Deutsches GettiBankenwesen in Zahlen 1876-1975

1958 - 1989 Deutsches GeldBamkenwesen in Zahlen 1876-1975,

Bundesbank

End of year
End of year

Yearly total

End of year
Yearly average
End of year

End of year
End of year

1807 - 1964 Annuaire statistiqua Beance: résumé rétrospectif (1968arly total

1917 - 1942 Monetary and Bgustatistics (1943)
1943 - 1970 Monetary and Banking Statistics (1976)

1851 - 1913 Annual tef#50, NBB
1924 - 1973 Mitteilungen der OeNB

1814 - 1913 De Jong (1967)
1924 - 1932 Mitteilungen der OeNB

1818 - 1860 Lucar61}18
1861 - 1866 Lucam (1876)

1867 - 1877 Annyabnts, OeNB
1878 - 1918 Annual reports, OeNB

1919 -1993 Annyzbnts, OeNB

1907 - 1997 Historigaks series, SNB

1819 - 1913 Historical monetary statstNB
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End of year
End of year

End of year
End of year

Yearly average
End of year

End of year
End of year
End of year
End of year

End of year

End of year

End of year



Monthly interest rates

Instrument Period Source Frequency of
underlying
data

Britain

Bank rate 1824 - 1835 Clapham (1944) End of month

Bank rate 1836 - 1939 NBER MacroHist Daily

Bank rate 1940 - 2008 BoE Daily

Open market rate of discount 1824 - 1939 NBER MacbHi Weekly

Prime bank bill rate 1939 - 1958 Capie and Webbe8%)
3M bank bills 1958 - 1962 Mitteilungen der OeNB
3M T-bills from 1963 - 1974 Mitteilungen der OeNB
UK Interbank overnight - 1975 - 2013 Thomson Reuters
middle rate

Germany
Discount rate Prussian Bank 1861 - 1875 The Ecortomis
Discount rate Reichsbank 1876 - 1938 NBER MacroHist
Discount rate Bundesbank 1948 - 1999 Bundesbank BEK {1112
Open market rate Berlin 1861 - 1875 The Economist

Private discount rate, prime 1876 - 1939 NBER MacroHist
banker's acceptances

Tagesgeld Frankfurt 1959 - 1999 Bundesbank BBK01.SW010

France
Banque de France discount rate 1844 - 1852 Ugd@oiQ)
Banque de France discount rate 1852 - 1940 NBER MéstroH
Banque de France discount rate 1945 - 1977 BIS
Banque de France policy rate 1989 - 1998 BdF

Open market, Paris 1844 - 1861 Ugolini (2010)
Open market, Paris 1861 - 1863 The Economist
Open market, Paris 1863 - 1940 NBER MacroHist

Paris daily rate on private paper 1958 - 1972 Nittggen der OeNB

Rate for day-to-day loans 1973 -1998 Eurostat
against private bills

United States
Discount rate New York Fed 1914 -1969 NBER MacroHist
(average fir commercial,
agricultural and livestock
paper)
Discount rate New York Fed 1969 - 2003 Fed H.15m
(average on loans to member
banks)

Discount rate primary credit 2003 - 2013 Fed H.15m

U.S. Commercial Paper Rates,1857 - 1953 NBER MacroHist
New York City

Effective Fed funds rate 1954 - 2013 Fed H.15m

Belgium
NBB discount rate 1851 - 1914 Annual report 1950, NBB
NBB discount rate 1919-1998 NBB
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End of month

Daily

Weekly
Daily
End of month

Weekly
Daily

Daily

Weekly

Daily

End of month

Daily

Weekly
Weekly
Weekly

Daily

Daily

Daily

Daily

Daily

Daily

Weekly
End of month



Antwerp open market 1844 - 1861 SCOB database Weekly

Brussels open market 1861 - 1914 The Economist Weekly

Discount rates at Brussels on 1920 - 1936 International Abstract of Economic iStats No indication

first class commercial paper in source

Private discount rate 1937 - 1939 Fed Internatiéiirancial Statistics No indication
in source

Argent au jour le jour 1945 -1969 NBB Daily

Rate on banks' deposits of theil970 - 1998 Eurostat Daily

daily cash surpluses

Netherlands

DNB discount rate 1844 - 1861 Ugolini (2010) Weekly

DNB discount rate 1861 - 1913 The Economist Weekly

DNB discount rate 1914 -1998 DNB Daily

DNB discount rate 1914 -1998 DNB Daily

Amsterdam open market 1844 - 1861 Ugolini (2010) Weekly

Amsterdam open market 1861 - 1913 The Economist Weekly

Private discount rate 1920 - 1936 Internationaltfdas of Economic Statistics No indication
in source

Private discount rate 1937 - 1939 Fed Internatifirencial Statistics No indication
in source

3M T-bills 1958 - 1972 Mitteilung der OeNB

Representative rate on the 1973 -1981 Eurostat Daily

money market for loans

between banks

Call money guilder market 1982 -1998 DNB Daily

Austria
OeNB discount rate 1824 -1999 OeNB Daily

Shadow interest rate Trieste 1835 - 1859 Jourrmbdterreichischen Lloyds, Osservatore TriestindVeekly

Oesterreichischer Volkswirth, Austria
1860 - 1870 Coursblatt @gemiums der Bérse-Sensale Weekly
1871 - 1914 Denkschuift Wahrungsfrage, after 1874 Wiener Zeitung  Enchofith

3 month prime bills Vienna
3 month prime bills Vienna

3 month prime bills Vienna 1923 -1931 Mitteilungder OeNB Weekly
Taggeld 1968 - 1999 OeNB
Switzerland

Bank rate Geneva 1892 - 1907 The Economist Weekly

SNB discount rate 1907 - 1999 Historical times sc8BIB Daily

SNB lombard rate/liqudity 1907 - 2007 Historical times series SNB Daily

shortage financing facility

Market rate Geneva 1892 - 1914 The Economist Weekly

Private discount rate 1924 - 1941 Fed InternatiGirancial Statistics not given in
source

Call money 1948 - 1972 Historical times series SNB eelly

Tomorrow next 1972 - 2007 Historical times seridiS Daily

Norway

Norges Bank discount rate 1818 - 1965 Historical etary statistics NB End of month

Norges Bank marginal rate 1965 - 2014 Historical monetary statistics NB Emdhonth
(various instruments)
Market rate Christiania 1894 - 1914 The Economist Weekly

1959 -1986 NB End of month
1987 -2011 NB Daily
2011-2013 NB Daily

Euro Krone 3M
NIBOR tomorrow next
NIBOR 1W
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Tables

Table 1: Composition of central bank assets

Britain 1835 1880 1909 1928 1950 1970 1990
Gold, Silver 12 30 36 31 0 0 0
Other foreign assets 0 0 0 0 0 0 0
Discounts 30 . " . . . .
Advances 15 14 16 2 L 2 3
Open market repos 5 0 0 0 0 12 8
Other lending to private sector 0 0 0 0 0 0 0
Gov't securities/ claims on gov't 30 38 31 60 97 79 56
Securities not specified 4 17 16 6 2 6 26
Other assets 4 0 2 1 0 2 7

* After 1844 discounts and advances reported togreth

Germany 18351880 1909 1928 1950 1970 1990
Gold, Silver 14 53 30 a7 6 60 30
Other foreign assets 0 O 4 1 0 0 0
Discounts 9 32 37 38 24 20 24
Advances 13 5 10 2 8 2 2
Open market operations 00 0 0 0 0 34
Other lending to private sector 11 0 0 0 2 0 0
Gov't securities/ claims on gov't 34 4 2 1 55 14 4
Securities not specified 0 1 11 2 2 1 0
Other assets 18 5 7 9 3 3 6

France 18351880 1909 1928 1950 1970 1990
Gold, Silver 29 53 70 37 10 5 29
Other foreign assets 0 O 0 41 17 27 26
Discounts 41 30 14 5 24 37 0
Advances 12 5 9 3 1 0 0
Open market operations 0 0 0 0 0 0 19
Other lending to private sector 00 0 0 0 0 0
Gov't securities/ claims on gov't 16 8 6 4 36 7 8
Securities not specified 0 O 0 7 8 17 3
Other assets 3 4 1 3 3 7 14

United States 18311880 1909 1928 1950 1970 1990
Gold, Silver 16 - - 51 46 12 4
Other foreign assets 2 - - 0 0 0 3
Discounts 63 - - 20 0 0 0
Advances 0 - - 0 0 0 0
Open market operations 0o - - 9 0 0 6
Other lending to private sector 0o - - 0 0 0 0
Gov't securities/ claims on gov't 10 - - 4 44 70 74
Securities not specified 0o - - 0 0 0 0
Other assets 9 - - 16 10 17 14

Austria 18351880 1909 1928 1950 1970 1990
Gold, Silver 18 31 54 12 1 32 16
Other foreign assets 0 3 2 54 5 43 41
Discounts 5 25 23 15 31 12 15
Advances 5 4 3 0 0 0 0
Open market operations 0 0 0 0 0 0 18
Other lending to private sector 0 17 10 0 0 0 0
Gov't securities/ claims on gov't 69 14 2 8 63 9 0
Securities not specified 2 5 1 0 0 3 7
Other assets 1 2 6 11 0 1 3
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Netherlands 18351880 1909 1928 1950 1970 1990
Gold, Silver 46 65 44 57 17 55 35
Other foreign assets 0 0 5 26 26 28 43
Discounts 23 18 19 9 0 2 0
Advances 30 17 21 8 1 0 14
Open market operations 0 O 0 0 0 12 4
Other lending to private sector 0 0 8 0 0 0 0
Gov't securities/ claims on gov't 00 0 0 56 0 0
Securities not specified 0 O 3 0 0 0 0
Other assets 0 O 1 0 0 3 5

Belgium 18351880 1909 1928 1950 1970 1990
Gold, Silver 7 20 15 35 29 29 8
Other foreign assets 0 11 14 21 12 46 62
Discounts 6 48 53 25 11 3 4
Advances 8 2 6 1 1 0 0
Open market operations 0 O 0 0 0 0 0
Other lending to private sector 9 0 0 0 0 0 0
Gov't securities/ claims on gov't 34 10 9 16 46 20 21
Securities not specified 2 0 0 0 0 0 0
Other assets 35 9 4 2 2 3 5

Switzerland 18351880 1909 1928 1950 1970 1990
Gold, Silver - - 39 48 90 51 22
Other foreign assets - - 14 22 4 45 70
Discounts - - 32 18 3 2 1
Advances - - 4 7 1 1 0
Open market operations - - 0 0 0 0 0
Other lending to private sector - - 0 0 0 0 0
Gov't securities/ claims on gov't - - 0 0 0 0 0
Securities not specified - - 3 2 1 1 5
Other assets - - 8 3 1 0 1

Norway 18351880 1909 1928 1950 1970 1990
Gold, Silver 35 49 42 31 3 1 0
Other foreign assets 0 0 6 9 8 46 53
Discounts 7 30 32 26 0 0 0
Advances 0 O 1 21 0 0 31
Open market operations 00 1 0 0 0 0
Other lending to private sector 56 21 2 0 0 1 0
Gov't securities/ claims on gov't 0 0 0 0 87 39 13
Securities not specified 0 O 11 5 1 9 0
Other assets 1 0 5 8 1 4 2

Table 2: Share of advances in domestic lendingaacks + discounts)

AT BE CH DE FR NL NO UK

1820 74 71 6 60 91

1830 51 51 9 60 89 64

1840 34 43 8 33 84 36

1850 43 9 30 18 22 66 18

1860 38 3 14 16 33 52 25

1870 21 3 15 9 33 41 38

1880 15 6 17 25 44 32 51

1890 16 7 18 33 46 20 44

1900 13 10 10 16 40 47 26 68

1910 19 12 15 11 34 50 19 50

Note: For Norway, mortgage lending is included in donedsinding. War and immediate
post-war periods (1914-1919 and 1939-1945) araided from the calculation.
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Table 3: Average spreads between market and stafatiility rates in basis points

AT BE CH DE FR NL NO UK us
1830 90 -63
1840 40 6 5 -49
1850 117 -10 12 14 -16
1860 5 -38 -67 -35 -12 -15
1870 -18 -34 -96 -48 -26 -40
1880 -54 -36 -106 -39 -35 -74
1890 -31 -71 -67 -89 -41 -55 -87
1900 -37 -54 -55 -103 -60 -37 -48
1910 -34 -81 -28 -88 -44 -29 -45
1920 -32 -66 -62 -92 -92 -51 -56 45
1930 -93 -50 -48 -57 -45 -143 -115 -30
1940 -20 -144 -2
1950 -195 -52 -8 29 -96 37 -83 4
1960 44 -145 -36 7 73 -97 193 -44 18
1970 81 -129 -121 126 -42 -29 118 -72 65
1980 219 -35 151 -35 104 -12 -66 133

Note: War and immediate post-war periods (1914-19191&89-1945) are excluded from the
calculation.

Table 4: Percentage of months with average maskes above average standing

facility rates

AT BE CH DE FR NL NO UK us
1830 100 8
1840 74 42 44 28
1850 91 1 65 48 13
1860 58 5 2 12 6 20
1870 18 2 1 2 4 8
1880 3 0 0 15 0 0
1890 6 0 0 1 0 3
1900 2 0 0 3 2 3
1910 7 0 22 0 0 0 5
1920 24 3 0 3 0 3 0 95
1930 0 3 2 1 14 0 0 29
1940 0 0 48
1950 0 5 0 63 0 88 3 33
1960 95 1 33 53 91 7 98 8 40
1970 70 18 18 84 30 43 70 13 68
1980 100 43 100 8 98 45 17 95

Note: War and immediate post-war periods (1914-19191&89-1945) are excluded from the
calculation.
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