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Abstract

While the economic consequences of the interwar period hyperinflations are re-
flected in the more popular economic figures (i.e. the rates of exchange and the price
indices), the lessons to learn that drove these developments are buried in overlooked
figures within dusty historical archives (i.e. the financial positions from the banks of
issue). In this paper we trace, by all possible means, the largely neglected effect mech-
anism at work during the great inflations in Austria, Hungary, Poland, and Germany
by shedding light on the little noticed “dark side” (the asset side) of the respective
central bank’s balance sheet. Using appropriate cointegration analyses, we show that
in all four countries the central bank’s complete balance sheet – its solvency – was at
the center of the action during both the period of inflation and the sudden stabilization
of prices. To this aim, we develop an inflation determining (in-) solvency measure for
central banks that we computed for each central bank by gathering a new data set
from historical archives to cover the complete balance sheet information. Moreover, we
embedded our econometric results theoretically and substantiated them with a variety
of previously unpresented documents from real policymakers of the time that, quite
literally, confirm this “central bank solvency view” on hyperinflations.

∗I would like to thank Hans-Werner Sinn (former president of the ifo Institute), Bertram Schefold
(Goethe University Frankfurt), and Alexander Ludwig (Goethe University Frankfurt) individually for their
comprehensive appraisals on earlier papers of this research project, that all included extensive and precious
comments. I may owe even greater debts to many dozens of – and therefore unnameable – economists,
bankers, central bankers, professional money managers, and other scholars who emailed me lengthy and
challenging comments after I had the chance to present this research in two long interviews (embedded links:
[1], [2]) that, for the stunning interest in the research’s hypothesis, reached hundreds of thousands of listeners
in the German speaking countries.
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Since the revealed effect mechanism of insolvent central banks, which in the end
had to be recapitalized, completely differs from the oversimplified and (mis-) leading
quantity theory view on hyperinflations, we have to adjust our theoretical framework to
get a clear compass for all types of policy recommendations in the currently restrained
situation in the euro area.1 On the one hand, if we come to realize that the main
lesson from 1923 is the imperative (re-) capitalization of the central bank, we can avert
perpetuated high inflation rates in the euro area and the prospects for success, given
this understanding, are actually positive. Indeed, we show that the Eurosystem is
still in command of all necessary means to regain financial strength and the reforms
of the four central banks in the 1920s pave the way for the system’s necessary (re-)
capitalization and legal framework to secure a sound currency. On the other hand, the
current debate on impending price increases turns out to be largely “overshadowed”
by a mere quantitative – goods market oriented – view on money and inflation, which
blinds us from realizing the true inflationary risks that have built up on the asset sides
of the Eurosystem’s national central banks.

In simple words, without understanding the mechanics and the threat of the Eu-
rosystem’s insolvency, or the insolvencies of individual (Target-creditor) member banks
after a breakup of the currency union, we can neither fight off or manage such a sit-
uation, nor can we prepare for the recapitalizations of our central banks that might
become necessary in the near future. Historically, however, after years of suffering
and countless failed policies, such recapitalizations have been the only viable option to
bring the four great inflations to an end.

1I decided to write this unified or book-sized paper (in addition to shorter “journal-sized” pieces for the
usual submitting process) as a basis for discussion in the economic community that advises our policymakers
in the euro area. For the complete picture – and to really make the case that the great inflations were
caused by central bank insolvencies – all aspects are relevant and belong together: the data, the econometric
analysis, the historical confirmation of empirical results, a detailed theoretical reasoning, a broad review
of the related or opposing literature, the application of the revealed “central bank solvency view” to the
Eurosystem’s balance sheet, and the confrontation of our developed rationale for strong and hyper-inflations
to (mis-) leading arguments in the current debate about inflationary risks.
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10 Summary and conclusion

The complete text of this working paper will be made available
on an online-repository for preprints and the authors website
during the second week of February 2023.

10 Summary and conclusion

We are deeply convinced that the lessons from the 1920s, which we exposed and uncovered
in this book-sized paper, can make a difference for the sake of the euro area. Therefore, we
provide, in addition to many concluding remarks, a broad and self-explanatory summary
(partially a shortened recapitulation) with headlines as a quick reference for readers.

From the misinterpretation of a classical paper to a far-reaching
hypothesis

Our research is inspired by and built on a telling misinterpretation of a classical study about
the four great inflations of the interwar period, which we discussed at the beginning of section
2. Sargent (1982) does not argue with the mere quantity of money but with the positions on
the other side (the asset side) of the central bank’s balance sheets to explain both the great
inflations and their sudden ends. The money supply (on the liability side) on its own does
not explain anything as it increased greatly – threefold or even sixfold276 – in all countries
after the exchange rate and the price level had been stabilized. To sum up, even though
Sargent (1982) relied on a vastly insufficient data set for the central banks’ balance sheets,
he noticed that the real structural change, which brought inflation to an end, occurred on
the central banks’ asset sides.

Despite Sargent’s clear analysis and precise wording, he was interpreted completely erro-
neously by many authors. Most prominently, Milton Friedman misinterpreted his work in the
standard-setting New Palgrave Dictionary of Economics in his article (about the) “Quantity
Theory of Money” where he supposed that Sargent’s article supports the quantity theory –

276In Germany, according to the more precise weekly data compared to the widely used monthly data, the
money supply actually increased fifteen-fold after the Reichsbank stabilized the exchange rate and therewith
the price level (see section 7).
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10 Summary and conclusion

as it demonstrates “the critical role of changes in the quantity of money” (Friedman, 1989,
p. 23).277 Apart from these misinterpretations, which clearly contributed to (or reflect) a
certain disregard for the central bank’s asset side in economics, we have to acknowledge that
Sargent (1982) does not formulate a clear-cut effect mechanism or a theoretically substanti-
ated theory for hyperinflations and their ends (even though he emphasizes the importance of
fiscal reforms). For each country, Sargent describes the simultaneity between the exchange
rate’s and the price level’s stabilization but does not address the question whether it was
the stabilization of the former that caused the souring of the latter.

After a thorough review of the reports from the League of Nations and other similar
sources from involved policymakers of the time, we learned that, in each country, the final
aim of all reform efforts consisted in the central bank’s recapitalization and the maintenance
of the bank’s financial condition, such that it could stabilize the exchange rate and bring
thereby or therewith inflation to an end. Furthermore, the stabilizations have been more
comprehensive than noticed by Sargent (who argued with the issuance of “backed” money)
because each central bank had to be recapitalized in the first place, which was achieved by
different means from country to country. Given that rich information about all four differing
and complex recapitalizations from actual policymakers of the time, we formulated, as a
continuation of Sargent (1982), an explicit theory with a well-defined effect mechanism for
the hyperinflations and their ends. First of all, if the hypernflations were terminated by
the stabilizations of the exchange rates, it is only logical to conclude that they were caused
by ongoing devaluations of the exchange rates – and, after acknowledging the crucial role
of these devaluations for the inflationary dynamics, it was only a small additional step to
consider a financially vulnerable central bank in the center of the action. However, in order
to formulate a theory and a research hypothesis around this financially vulnerable central
bank, we needed a more appropriate and precise term or concept that reflects the bank’s
complete balance sheet: (in-) solvency – not in its legal or technical sense but as a general
concept of financial strength – represents, in our opinion, by far the most accurate expression
for this aim.

277To us, it is completely paradoxical that Sargent’s study could be interpreted to support the quantity
theory since Sargent (1982) explicitly designates it as an opposing alternative explanation: “There is an
alternative explanation of these observations that neglects the distinction between inside [backed] and outside
[unbacked] money, and that interprets the observations in terms of a demand function for the total ‘quantity’
of money. For instance, Cagan [...]” (Sargent, 1982, p. 92). Here, Sargent refers to the famous study from
Cagan (1956) who interpreted the same hyperinflations as monetary phenomena in line with the quantity
theory of money.

189



10 Summary and conclusion

The hypothesis: from hyperinflations and overlooked central bank
insolvencies to a dark spot in economic literature and undebated
risks in the euro area

Based on the telling misinterpretation278 of Sargent (1982), which vividly demonstartes a
certain disregard in economics for the central bank’s asset side (its solvency), we formulated
a far-reaching research hypothesis and suggested in four propositions that

1. all four famous hyperinflations were caused by central bank insolvencies and could be
terminated only by the respective bank’s recapitalization;

2. the focus in economics on the sheer quantity of money led to the quantity theory’s ap-
plication in countless macro models and its representation in the majority of (introduc-
tory) textbooks, which influenced the conventional wisdom of our current policymakers
and their economic advisers;

3. we have to understand the true transmission mechanism of past great inflations –
through insolvent central banks and their encumbered balance sheets – in the first
place, to assess current inflationary risks (e.g. in the euro area);

4. the proposed central bank insolvencies – and the later recapitalizations – are numer-
ically quantifiable and can be analyzed econometrically which, in turn, provides us
with a much deeper and more accurate understanding of the transmission mechanism.
In particular, we can learn at what stage a central bank’s financial condition becomes
concerning.

The four propositions naturally build on one another and the first one – that all four
famous hyperinflations are best characterized by central bank insolvencies – actually serves
as the basis for all others, which we also outlined further in section 2. In this summary, we
describe only the central proposition (1) that we labeled the “central bank solvency view”
on hyperinflations:

The issuance of unbacked money, i.e. the accumulation of risky and relatively
worthless assets on the respective central bank’s balance sheet in the course of
monetary financing, deteriorated the bank’s solvency and made it vulnerable.
As soon as the bank was deprived of its financial strength to redeem the money

278Another telling example for an author who did not, but is assumed to, promote the quantity theory
of money is Copernicus. As we showed in subsection 8.3.2, Copernicus did not argue with the quantity of
money in his treatise on inflation. Nevertheless, as it is well known, Copernicus is regularly even considered
to be the inventor of the quantity theory of money.
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10 Summary and conclusion

supply – its “notes”279 – from circulation speculators, foreign exchange dealers,
and incrementally the general public reacted to that vulnerability by selling the
domestic currency against stable foreign currencies on (“forbidden but function-
ing”) foreign exchange markets. This pressure on the exchange rate(s) could not
be prevented by any type of legislation but it enforced continuous devaluations
against all stable foreign currencies – down to the very level the central bank
could defend with its remaining financial means. Those enforced and succes-
sive devaluations pulled internal prices with them because suppliers continuously
demanded more devalued domestic currency for their tradable (and successively
also non-tradable) goods.

When the solvency of the issuing bank was restored by the re-implementation of
sound banking principles and the bank’s recapitalization with additional assets,
its vulnerability came to an end which enabled the bank to stabilize, or to “de-
fend”, the exchange rate with respect to some stable foreign currency. In the end,
the price level stabilized as well since the reason for the price increases – that
suppliers demand more devalued domestic currency – simply had disappeared.

In order to condense the described effect mechanism further, and to contrast it to the
conventional quantity theory view on hyperinflations, we simplify it substantially in the
following paragraph by showing the general relatedness of the main variables in a stylized
manner.

A strong simplification to illustrate the main proposition: stylized
facts for two opposing theories

Undoubtedly, we can observe for all hyperinflations a strong co-movement between a rapidly
increasing money supply and price level on the one hand – versus an almost proportionately
falling rate of exchange on the other hand. However, the question how to link those three
variables remains debatable. The most straightforward – or the most plausible – linkage
became the conventional view on hyperinflations: i.e. the quantity theory of money for the
domestic sector and the monetary model of exchange rate determination for the quantity
theory’s expansion to the open economy. Even though the latter model, the monetary model,

279In line with the literature about the hyperinflations of the interwar period and for a verbal simplification,
we will mostly argue with the (physical) notes in order not to mention each time the “bookkeeping equivalent”
of those physical notes (i.e. demand deposits at the central bank). Hence, whenever we argue with the
“quantity of notes”, the demand deposits are implicitly included. Usually, demand deposits at the central
bank are a rather stable and relatively small portion compared to physical notes in circulation (as illustrated
in figure 1 of section 2).
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10 Summary and conclusion

is slightly more complicated because it includes elasticities and semi-elasticities to specify
domestic money demands,280 its cause-effect mechanism can be broken down as demonstrated
in figure 26: a powerful increase of the money supply in the domestic country (M ↑) causes
a more or less proportionate increase of the domestic price level (P ↑) via an excess demand
on goods markets. The increased price level, in turn, results through (continuous relative)
purchasing power parity in a devaluation of the exchange rate (FX ↓) in respect to any
foreign country with a stable price level.
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Figure 26: Assumptions and inferred causalities of the quantity theory view on hyperinfla-
tions: the “quantity theory of money” and (for the complete picture) the “monetary model
of exchange rate determination”

In spite of the quantity theory’s and the monetary model’s appealing logic, consider that
monetary financing actually has two effects that usually go hand in hand for both, their
direction and intensity. The (more visible and easily measurable) increase in the money
supply often moves in relatively close lockstep with the (hidden and difficult to quantify)
deterioration of the financing central bank’s solvency. Hence, there exists a second – largely
neglected281 – transmission mechanism for the money’s effect on prices. Money, probably,
does not affect prices directly on goods markets but via a weakened central bank, an attacked

280Not surprisingly, the monetary model of exchange rate determination which was developed in the tradi-
tion of, and builds on, the quantity theory incorporates also the assumption that additional (or “superfluous”)
money (if not “absorbed” by an increased real money demand) results in an excess demand on goods markets
which drives up the level of prices (see subsection 3.1 for a detailed derivation). The only difference to the
quantity theory is that the absorbing force of real output growth is specified much more elegantly with a
well-defined and meaningful measure, the income elasticity α, and that a lower interest rate (implying less
opportunity costs of holding money) could also absorb some of the additional money stock; again, specified
by the even more elegant interest rate semi-elasticity β (see again subsection 3.1). Nevertheless, as in the
(pure) quantity theory framework, all “superfluous money” not absorbed by such an additional real money
demand (i.e. a growth in real output and/or increased money holdings due to lower interest rates) creates
excess demand on goods markets which drives up the price level – as indicated by the left arrow of figure 26.

281Insolvencies of central banks and, more importantly, their later recapitalizations have been largely
neglected by our profession. However, we even justify or substantiate our hypothesis with the claim that
the involved policymakers, who administered the stabilizations in the 1920s, completely understood the
transmission mechanism of figure 27 (see section 6 and especially subsection 6.3). Moreover, the central
argumentation of this paper, that the fundamental prerequisite for a stable value of money depends, first
and foremost, on the quality of assets from the issuing bank, is anything but new. Nevertheless, these Banking
School considerations are completely outmoded in modern economics – even though they represented the
dominant view during the second half of the 19th century (see subsection 3.2).
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currency, and the following depreciated exchange rate (as illustrated in figure 27).282
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Figure 27: Demonstration of an alternative (more plausible) mechanism and the inferred
causalities for hyperinflations
Note: The price level is shown to adjust to the devaluation of the exchange rate and therefore (continuous relative)
PPP seems to hold. However, the causality is reversed to the purchasing power parity theory and, accordingly, we put PPP in
quotation marks.

In fact, the link between money and the exchange rate (in figure 27) is arguably closer than
the link between money and the price level (in figure 26). Money and prices are linked due
to the highly theoretical assumption of a constant income velocity of money which implies
that “money chases goods”, in Friedman’s metaphorical terms or wording.283 The equivalent
metaphor for the link between money and the exchange rate simply reads as “money chases
dollars”. Given the issuance of unbacked money (i.e. monetary financing) during hyperinfla-
tions and the accompanying deterioration of the issuing bank’s solvency, it seems likely that,
for this very reason, speculators, foreign exchange dealers, and incrementally the general
public want to change the domestic currency to a stable foreign currency like the dollar –
and hence: “money indeed chases dollars”. In summary, we can argue that it is the unbacked
nature of the increased money supply during phases of monetary financing which deteriorates
the solvency of the central bank and thereby the rate of exchange. With the falling rate of
exchange – which, inside a country, serves as a reference point for all price-setting decisions
by suppliers – the price level adjusts correspondingly.

Interestingly, the reversion of the causality from (P ↑→ FX ↓) to (FX ↓→ P ↑) on the
right hand side of figure 27 does not violate the law of one price which, broadly defined,
represents a logical necessary condition for any theory. While the inverse co-movement
between the two variables remains unchanged, the explanation for this co-movement, the
cause-effect mechanism, significantly altered – and, only after reversing this causality, we

282We are not denying the general existence of the cause-effect mechanism as illustrated in figure 26 but
during hyperinflations these forces are completely dominated by the effect mechanism as illustrated in figure
27.

283Milton Friedman once said: “Inflation is caused by too much money chasing after too few goods.”
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10 Summary and conclusion

can explain the exchange rate differently by focusing on the rather hidden nature of the
money supply increases. Nevertheless, all co-movements between the three variables in figure
27 (M ↑, P ↑, FX ↓) are completely equivalent to the orthodox quantity theory framework
illustrated in figure 26 and both transmission mechanisms start with a monetary expansion,
which makes them confusingly similar. Indeed, in our paper we argued that the main rea-
son for most theoretical confusions is simply that almost always when central banks became
insolvent the money supply also escalated.

However, it is not the increased money supply itself that causes the money’s external
(FX ↓) and internal (P ↑) decline in value but the deteriorated solvency of the issuing bank
and its vulnerability on foreign exchange markets. Accordingly, on the one hand there should
be – and there have been – also occasions when the money supply rapidly multiplied without
negatively effecting the central bank’s solvency. If neither the price level nor the exchange
rate react to those money supply multiplications we obtain some evidence in favor of our
developed central bank solvency view on hyperinflations. On the other hand, there might
be – and there have been – (enormous) central bank losses without any relevant changes
in the money supply. If, in this case, the exchange rate depreciate, and the price level
increases, then we attain further evidence for the importance of the central bank’s asset
side that finally determines the central bank’s solvency (SolvCB).284 Taken together, the
cause-effect mechanism illustrated in figure 27 actually starts with the varying solvency of
the central bank (SolvCB → FX → P ). Accordingly, we had to construct a time series that
reflects the bank’s solvency in order to test with cointegration analyses its relationships to
the outcome variables, i.e. the rate of exchange and the price level, against the mere money
supplies. Such an econometric analysis will tell us both, if supporting empirical evidence for
the hypothesis of central bank insolvencies exists and, more importantly, at what financial
position such insolvencies begin to materialize.285

Using all available information to measure the central bank’s (in-)
solvency: the solvency exchange rate (‘defendable exchange rate’)

In this summary we cannot explain in detail our measure for the central bank’s solvency in
equation (4) on page 25 because balance sheets are complicated matters with many (sub-)
items that we had to net out and to offset in the formula. However, the inflation determining
(in-) solvency measure for central banks in equation (4) has a straightforward rationale. On

284The variable for the central bank’s solvency is (or will be) labeled differently in the paper; here we use
“SolvCB” just for presentation purposes.

285The empirical approach to really gauge numerically the central bank’s (in-) solvency, therefore, distin-
guishes our computed estimate for central bank insolvencies from other estimates and conclusions, e.g. by
Fuest and Sinn (2018), that are based solely on theoretical arguments (see section 8).
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10 Summary and conclusion

the one hand we aimed to link all available information from the central bank’s balance
sheet to the bank’s vulnerability on foreign exchange markets (as indicated in figure 27). On
the other hand we knew from involved policymakers of the time that central banks, indeed,
regularly intervened in foreign exchange markets and tried to defend a certain exchange
rate against a stable foreign currency like the United States dollar – in order to combat
inflation.286 Therefore, it is absolutely plausible to offset all balance sheet items such that
the resulting number reflects both the financial strength or vulnerability of the bank (its
solvency) and, additionally, a theoretical exchange rate, which the bank approximately could
defend at that specific point in time. Accordingly, we labeled the resulting time series, which
we computed by the application of equation (4) for each individual month to all assets
and liabilities of the respective central bank, the solvency exchange rate (SolvFX) or the
defendable exchange rate. As we showed in subsection 2.3, the main point about this solvency
exchange rate is not the backing of the monetary base with (international) liquidity reserves
of gold or foreign exchange but all assets that guarantee the reflux of the notes are equally
important for the bank’s solvency. The specific type of assets, if they are international
reserves or claims in domestic currency, are not decisive because we constructed, and argue
for, a solvency – and not a liquidity – measure.287

The calculation of the solvency exchange rate (SolvFX), or defendable exchange rate,
requires, however, to estimate the real financial strength of the central bank, i.e. the market
value of its net assets. Fortunately, the general dividing line between valuable and ques-
tionable assets was straightforward for all four countries during the complete time periods
since we can distinguish between well-secured claims against the private sector,288 on the
one hand, and (forced) claims against the governments, on the other hand.289 Therefore,
equation (4) differentiates sharply between those well-secured private sector claims (mostly
discounted bills or advances against collateral) and claims against the government (sovereign
bonds, treasury certificates, or advances made to the government). The mere quantity of
the latter positions, the central bank’s holdings of public debt, does, however, not reveal the
complete picture because these claims can be valuable or completely worthless depending

286The Reichsbank, e.g., intervened several times by selling foreign exchange “in support of the mark
exchange in Holland, Sweden, and Switzerland” (Schacht, 1927, p. 22). Furthermore, the Reichsbank
also defended the exchange rate at foreign exchange markets in Germany and abroad (e.g. in London and
Amsterdam) for a longer period of time, from early February until the 18th of April 1923, in order to stabilize
the price level for several months. See for all these failed attempts subsection 6.1.3.

287See for evidence on this counter-intuitive claim subsection 7.2. See also subsection 2.3 for a more
detailed distinction between solvency and liquidity.

288Even during the time of hyperinflation all central banks under consideration obeyed strict requirements
for both important types of claims against the private sector, i.e. discounted bills of exchange and advances
against collateral. The corresponding rules for these titles never changed significantly (see subsection 2.3).

289This separation line is not that clear for modern central banks, which complicates the construction of
a solvency measure for the Eurosystem’s considerably (see section 9).
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on the country’s capacity to service its debt. Therefore, in equation (4) we simultaneously
deflated all those claims against the government to their approximate market value by using
the market information given in sovereign bond price quotations on various stock exchanges
(the relation of price quotes between the country under consideration and a highly solvent
country).290

How does our constructed solvency measure for central banks change in the course of hy-
perinflations? Not surprisingly, the exchange rate that the central bank can defend (SolvFX)
typically deteriorates as fast as the government is financed by the printing press or as fast
as the central bank suffers additional losses. The deteriorating solvency signifies, in simple
words, that the central bank loses control over some part of its money supply because the
mismatch between the market value of its net assets (its “redemption potential of notes”)
and the note circulation increases. As a result, more “non-redeemable notes” permanently
add pressure on foreign exchange markets and force the exchange rate down, little by little,
always close to that very exchange rate which the central bank theoretically could – and,
in between, tried to – defend. Later (in subsection 6.1) we also showed in the historical
record that, indeed, central banks repeatedly tried to stabilize the exchange rate because all
other policies to combat inflation, like governmental controls of prices, could not stop those
all-dominant devaluations that determined predominantly the rate of inflation. Therefore,
the defenbable exchange rate, in fact, represents an inflation determining solvency measure
for central banks.291

Understanding the inflation determining (in-) solvency measure
for central banks

In order to theoretically substantiate our developed central bank solvency view (of section
2) we preceded a long theoretical section (3) before we started with the description of the
data, which we required for the computation of the solvency exchange rate and the other
time series. After all, we are challenging a well established theory, Friedman’s legacy, and
the conventional wisdom, which, as a matter of fact, is presented in nearly all textbooks in
the chapter for strong and hyper-inflations.292 Furthermore, almost all specialist textbooks

290The resulting ratio of bond price quotes reflects the relative expected sovereign default risks and,
thereby, roughly gauges at any time the market expectations for the repayment probability of the country
under consideration. For the isolation of the expected repayment probability we compared pairs of bonds
that (1) are traded at the same stock exchange in the same currency, (2) are denominated in the same
currency and pay an equal coupon, and (3) have a very similar maturity.

291Needless to mention that the solvency exchange rate is only applicable to financially vulnerable central
banks that exhibit a certain mismatch between the market value of their net assets in domestic currency
and central bank money.

292Keep in mind that we only offer an alternative explanation for eminently strong and hyper-inflations.
Beyond that, there are many reasons for inflation and obviously we do not want to claim that insolvent
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about foreign exchange highlight the monetary model’s (empirical) accuracy that stands
out in comparison to other exchange rate determination models.293 The point is that these
specialist textbooks do not even mention our alternative explanation of insolvent central
banks for the cases of strong and hyper-inflations (where the favorable empirical results for
the monetary model stem from).294 For this apparent dominance of the quantity theory view
in economics, we had to provide a good explanation why, or how, the “appealing logic” of the
quantity theory hindered us in economics from realizing that the strong co-movement of the
mentioned variables (M ↑, P ↑, FX ↓) during strong and hyper-inflations can be explained
much more accurately by the insolvency of the respective central bank than by the money’s
effect on goods markets.

The hidden nature of the central bank’s (in-) solvency and the
quantity theory as a natural view for economists

First of all, the channel through the central bank’s balance sheet is well hidden because it is
based, in contrast to the highly visible amount of money, on the imperceptible difference in
the money’s nature (if it is backed or unbacked). This “invisible” nature can be identified
only by a laborious investigation of old record books and balance sheets where, in addition,
the market value for each single asset side entry has to be evaluated and updated over time.
Moreover, thinking about a central bank’s financial vulnerability is completely outmoded in
economics because the literature portrayed central banks for many decades not like banks,
that also have to defend their equity (or their solvency), but rather like simple “money-
supply-regulators”.

Taken together, the rather hidden inflationary path of monetary financing through the
central banks balance sheet was largely overlooked by our profession for two mutually de-
pendent reasons: only very few economists, like Sargent (1982), investigated or realized the
structural shift in quality for those items noted down on the respective central bank’s asset
side because – or, therefore – the pure quantity (theory) of money offered an absolutely
plausible explanation for the co-movement of money and prices. After all, the theory’s cen-
tral argument equally persuades: the scarcity principle should not only apply to goods but

central banks are always the main cause or driver in all countries with (relatively) high inflation rates. All
incidents of relatively high inflation rates, at least up to 15% or even 25% per year, can be explained satisfac-
torily with combinations of the conventional cost-push and demand-pull arguments, e.g. supply shortages,
ascending wage claims by strong labor unions, and/or excessive (governmentally intensified) aggregate de-
mand. Furthermore, we also discussed some feedback and spillover effects between all these other reasons
for inflation and the insolvency of the respective central bank at the end of section 3.

293See for example: Sarno et al. (2010), Copeland (2005), Bilson and Marston (1988), Wang (2010), and
MacDonald (2007).

294See heretofore the final part of subsection 5.3.
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also to the medium of exchanging these goods. Any extraordinary increase in the supply
of money, given a relatively constant quantity of goods that money can buy, should cause
some (or conceivably even a proportional) loss of an individual note’s purchasing power. Be
aware that the resulting inflationary effect – proportional to the physical amount of goods
– makes money a neutral object and the neutrality of money, indeed, represents a deeply
rooted paradigm or pattern of thought in economics. In this respect, consider that the com-
plete microeconomics corpus (e.g. the general equilibrium theory) is, in a sense, compatible
with – or even aligned to – this idea(l) of the neutrality of money, which makes the quantity
theory of money (an application of its neutrality postulate) a genuinely natural view for
economists.

For the expansion of the quantity theory to the external sector, the monetary model of
exchange rate determination, we also have to acknowledge that the assumed causal chain
from the domestic money supply via the domestic price level to the international rate of
exchange constitutes, once again, a completely natural view for economists: the order (M →
P → FX) intuitively stands to reason, since we are used to think about most macro models
first in the context of a closed economy (M → P ) and later, “in the next chapter”, the
respective model is amplified to the open economy (P → FX). Furthermore, we showed in
subsection 3.1 that the monetary model formalizes all of these qualities very elegantly with
the very type of (logarithmized) equations and measures (elasticities and semi-elasticities)
that we perpetually use in economics. It is not surprising, therefore, that the strong co-
movement of the three mentioned variables (M ↑, P ↑, FX ↓) during hyperinflations where
interpreted in that way – as strong evidence for the quantity theory, whereas the rather
counter-intuitive and hidden channel through the respective central bank’s balance sheet
was overlooked.

A closer look: enlightening the inflationary path of monetary fi-
nancing through the central bank’s balance sheet

A closer look reveals, however, several arguments in favor of the central bank solvency view
and, additionally, several phenomena of hyperinflations can only be explained satisfactorily
by the effect mechanism of financially vulnerable central banks.

• More information: the sheer quantity as an oversimplified measure

In contrast to the traditional (mere) quantity approach, we make use of the additional
information available on the other side of the central banks’ balance sheets. Recall
that the solvency exchange rate uses or “excavates” all available information contained
in the balance sheets from the respective central bank and combines it with the market
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information from paired bond price quotes about the State’s debt sustainability. Hence,
as we use a great deal of additional information compared to the sheer quantity of
money we should expect our model to produce also significantly more accurate and
reliable empirical results – and this is precisely what we were able to demonstrate with
the cointegration analyses in the results’ section (5).

• A closer link directly to the issuer: the “run” on a vulnerable central bank

The mechanism, that badly secured and unredeemable notes put pressure on the ex-
change rate because they end up at (legal or illegal) foreign exchange markets inside
or outside the country can be interpreted as an indirect but effective “run”295 on the
bank of issue. We chose this bank run analogy to point out in unambiguous terms the
conceptual applicability of solvency for central banks and to emphasize the particu-
larly close link between bank notes and their issuer. Consider that in the alternative
quantity theory framework bank notes are not linked to “markets for bank notes”, i.e.
money or currency markets, but to goods markets – and, via the highly theoretical
concept or assumption of a constant income velocity of money. In sharp contrast, the
arguments for a “run” on a vulnerable central bank are less theoretical and remote but
profit-motivated and tangible. Completely in line with our argumentation, we found
that a major characteristic for all hyperinflations turns out to be the failing legislation
which aimed to prevent that indirect “central bank run” on foreign exchange markets
(see subsections 3.3 and 6.1).

• (Strongly) preferred: foreign exchange – the public’s search for a different
means of payment and/as a store of value

Not only does the deteriorating solvency of the issuing bank make the exchange from
the domestic currency to a stable foreign currency more likely than purchases of goods
and services, but, particularly for the public, it is simply more convenient, practical,
and accessible to change the domestic currency in a “mushroom exchange bank at
the next street corner”296 into a stable foreign currency, than to buy consumption
goods. In this respect, consider that times of exceedingly high inflation rates are
usually difficult economic times. Therefore, the public typically tries to change the

295Apart from the differences to a run on a commercial bank, which we discussed extensively in subsection
3.3.2, the analogy is helpful because the central bank’s circulating notes undoubtedly do represent some form
of credit provided to that bank – and, when solvency concerns arise, this credit is “canceled” by all type of
holders who incrementally (short-) sell these notes against the notes from a foreign bank of issue.

296This expression goes back to Keynes who noted for the Austrian hyperinflation: “In Vienna, during
the period of collapse, mushroom exchange banks sprang up at every street corner, where you could change
your krone into Zurich francs (sic!) within a few minutes of receiving them”. See for this quote page 45 in
section 3.
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soft domestic currency to a hard one as fast as possible, as noted by Keynes for the
Austrian hyperinflation (see footnote 296). Not surprisingly, the public is seeking for
a stable means of payment as a store of value.297 The resulting “run” on – legal or
illegal – foreign exchange offices primarily, or at first, puts pressure on the exchange
rate and not the price level which perfectly explains another well-known phenomenon
of hyperinflations: at the beginning of a hyperinflation, the exchange rate typically runs
ahead of the rise in prices (for the German case see figure 16 on page 89).

• More instant: the immediacy of price setting adjustments compared to
trade competitiveness

Another phenomenon of hyperinflations is the relatively prompt co-movement between
the exchange rate and the price level (see again figure 16 on page 89 for the German
example).298 In this respect, consider that in the central bank solvency view the rate
of exchange can affect prices much more directly (via the price setting reactions of sup-
pliers who demand more devalued currency) than prices can affect the rate of exchange
in the quantity theory view (via changed competitiveness, more imports and less ex-
ports). The exchange rate oriented price setting by suppliers during hyperinflations is
simple, direct, and immediate; the opposing (conventional PPP) trade related adjust-
ment mechanism through changed currency demands, based on less exports and more
imports, would take at least several months.299 Moreover, the non-academic literature,
for example newspapers of that time, are full of passages that support the argument
of the foreign currencies’ role as a new unit of account. For example, the Daily Mail
wrote in of August 1923: “The mark is becoming the slave of the dollar. We have
marks in our pockets but dollars in our heads.”300

We present this exemplary quote also in this summary to clarify another important
mechanism of hyperinflations: even though the domestic currency is typically still used
as the medium of exchange for most transactions (because people only “have marks
in their pockets”), prices are largely determined by the black market rate to a stable

297The “flight from the domestic currency”, which gains momentum for higher inflation rates and increasing
inflationary expectations, is not exclusive to stable foreign currencies, but people also buy stocks, gold,
consumption goods, and so forth to protect themselves against the depreciation. However, in subsection
3.3.3 we explained why these purchases of gold, stocks, or consumption goods are rather concomitants or
accompanying symptoms.

298Germany, with the mark’s temporary appreciations and one abrupt stabilization in the middle of a
severe hyperinflation, again offers the best object of investigation and in subsection 6.1.1 we show that the
causality clearly did run from the exchange rate to the price level. Only by carefully observing figure 16 on
page 89 one understands, like the policymakers did back then in Germany (see subsections 6.1.2 and 6.1.3),
that prices were almost completely determined by the exchange rate to the dollar.

299See for the complete comparison of the two transmission mechanisms figures 6 and 7 on page 46.
300See for this quote, which we took from Frenkel (1977, p. 668), page 47.

200



10 Summary and conclusion

foreign currency (but people “have dollars in their heads”). The existence of this
reference value or exchange rate requires only a relatively limited quantity of foreign
exchange to be traded at (legal or illegal) foreign exchange markets inside and outside
the country.

Filling liquidity hoards and the central bank’s (in-) solvency as a
missing link: shrinking the gap between two monetary traditions

At the end of the theoretical section (in 3.3.5) we got in lane the central bank solvency view
with the two great monetary traditions by confronting it, additionally to the quantity theory,
also to the Keynesian tradition in monetary economics. Be aware that the liquidity trap of
the Keynesian monetary school, whose figurehead Keynes already diametrically confronted
the quantity theory, implies the complete opposite than supposed by the quantity theory.
Whereas the assumption of a constant income velocity of circulation signifies that all ad-
ditionally or over-proportionally301 issued money is used for purchases (thus, not hoarded
or “kept out of circulation”), the liquidity trap presupposes a complete hording. Given this
phenomenon of liquidity traps and filling hoards, even the sixfold increase of the monetary
base relative to real GDP in the euro area after mid 2008 until the third quarter of 2021 had
– besides a vague or insignificant impact on investment – no relevant price effects on goods
and services and the quantity theory, at first, looks just odd (at least until very recently).
As a result, economists who rather position themselves in the Keynesian tradition, like Paul
Krugman, made us perpetually aware that the quantity theory failed completely and is sim-
ply “utterly, totally wrong”.302 In sharp contrast, economists who are more influenced by a
(Chicago School) tradition of monetarism and the quantity theory, permanently warned us
about the inflationary risks that we were running with these expansionary monetary policies.
We think that both positions are correct depending on the state of the central bank’s (in-)
solvency which is almost always neglected by both sides.

The concerns about the immense monetary expansions in the Eurosystem are legitimate,
useful and appropriate but, if, and only if, we learn to focus on the accumulated assets held
by the Eurosystem (“the ECB”) and their individual default risks, instead of the typical
concerns about a potential excess demand on goods markets.303 The problem is that before

301Be aware that the real output growth is almost negligible compared to the massive monetary expansions
during hyperinflations.

302See for the complete quote from Krugman, which rather referred to the comparable money supply
multiplications in the United States, subsection 3.3.5.

303Obviously, (at an initial stage) inflation might be caused by supply shortages and/or excess demand
e.g. in the course of excessive expenditure programs. However, the reason for really high inflation rates is
always to be found in the central bank’s balance sheet and the less we monitor these positions – by focusing
only on the amount of money and its effect on goods markets – the riskier the situation will turn out to
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the central bank’s “asset side dam” bursts (which hopefully never happens), the inflationary
effect of the heavily increased money supply is so imperceptible304 that all critiques and alerts
will appear more and more disproportionate compared to the more “visionary”, optimistic,
and politically desired opinions about the noninflationary financing capability of the central
bank (e.g. by advocates of the so-called Modern Monetary Theory). We think it was this
mechanism which brought us in the current dire situation in the euro area (see section 8.3.2).
In metaphorical terms, the figure or quantity to monitor is not the rising “liquidity level” but,
more importantly, the material and quality of the “asset side dam” that holds this liquidity
back from “flooding” foreign exchange markets and attacking our central banks.

If, however, at some later point in time, the risks accumulated by these monetary expan-
sions at the central bank’s balance sheet turn into losses (which hopefully does not happen
next), the resulting inflation would make the quantity theory look good at the end. The cen-
tral bank’s (in-) solvency thereby closes the gap between the two great traditions in monetary
theory. At first, the Keynesian perspective seems to be correct because all excess liquidity
will end up in hoards which keep filling up further – as long as the financial strength of the
central bank can hold that liquidity back from “flooding” foreign exchange markets. Only
after this liquidity overburdens the deteriorating and fragile central bank’s “asset side dam”
(mostly built on defaultable public debt) it will unfold its inflationary effects – predominantly
– via its pressure on foreign exchange markets. This eminently important mechanism is not
well understood in economics (see also subsection 8.3.2) but, it is precisely this resulting
pattern of initial monetary expansions and relatively long lags – before the exchange rate
and the price level following suit – that can be observed for many strong and hyper-inflations
(for the German case of the initial “war financing” monetary expansion in 1914, see the left-
hand side of figure 11 on page 69). The initial financial strength of the central bank (its
“asset side dam”), that only bursts after overburdening it, gives these erratic patterns some
meaning and makes their time inconsistencies consistent.

The data (1): symbolic “currency reforms”

In order to test if our hypothesis, that we developed in section 2 and further theoretically
substantiated in section 3, is a good description of reality we first explained the necessary
data and its collection in section 4. Out of the many challenges that we faced for the
collection of a one hundred years old data set, we only explain two major aspects in this

become.
304As is well known, in contrast to goods and services, asset prices did increase as they became more

profitable investments in that low interest rates environment. In our opinion, this is no surprise at all and,
in fact, the liquidity trap even presupposes inflated asset prices. See for this explanation footnote 53 on page
49.
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summary.
First, we had to show, that in sharp contrast to a popular narrative, the currency reforms

were not crucial for the termination of all four famous hyperinflations and can rather be in-
terpreted as the mere introductions of new units of account. For a general understanding and
our treatment of all pecuniary data, where we simply extrapolated all time series by applying
(i.e. multiplying or dividing with) this new unit of account,305 we definitely had to demon-
strate that each currency reform signified no more than a – symbolic – re-denomination,
by “reducing the number of zeros” on each bank note. Indeed, in each country the stabi-
lization of the exchange rate and the price level took place several months – or even years
– before the introduction of a new currency. In Hungary, for example, the new currency,
the pengo, was introduced 20 months after the stabilization of the exchange rate in March
1924 and, at first, exclusively as a new unit of account (i.e. without the corresponding bank
notes in circulation). The new currency (the pengo) became the official unit of account in
November/December 1925306 but the old currency (the crown) was still the only physical
currency in existence and the legal tender for Hungary until the end of 1926. The physical
introduction of the new unit of account, i.e. the introduction of the “pengo-notes”, took
place in January 1927 and, even thereafter, the old currency kept its legal tender status for
some time and could be used to pay completely equal to the new currency. Nevertheless, the
old crown-notes could be exchanged at the central bank for the new pengo-notes at the fixed
rate of 12,500 crowns per pengo in order to replace, bit by bit, the old notes by the new
– smaller denominated – notes. As we demonstrated also for all three other countries, the
new currencies, in fact, temporarily coexisted and circulated together with the old currencies
which vividly shows that each currency reform essentially signified the mere introduction of
a new unit of account.

The data (2): searching for the hidden positions on the central
bank’s hidden side

The second aspect worth mentioning from section 4 is the remarkable incompleteness of
almost all publications which contain some balance sheet data for the central banks under

305See for this treatment e.g. figures 8 – 11 on pages 63 – 69 of the results’ section (5), where we
indicated the implementation date of the new unit of account, the currency reform, to illustrate the different
denominations of all pecuniary data and the extrapolated time series thereafter.

306The introduction of the pengo was first announced by the League of Nations in their November 1925
report about the financial reconstruction of Hungary and it was set to be “the equivalent of 12,500 paper
crowns” (League of Nations, 1926a, p. 469). In the following December report, commercial companies were
instructed to revalue all balance sheet items in pengo, also retrospectively for the (business) year 1925: “All
commercial companies are to re-value their assets and liabilities in pengo as of January 1st, 1925, or of the
date on which the business year of the company begins” (League of Nations, 1926b, p. 479).
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consideration. The extent of the missing data potentially even explains why those balance
sheets have been largely neglected by our profession. In fact, it is astonishing that Sargent
(1982) recognized the structural change at the central banks’ asset sides, at least for the
stabilizations in Hungary and Austria, because his only source of balance sheet data, an
inquiry for the United States Senate from John Parke Young (1925), was absolutely incom-
plete.307 The main problem with Young (1925) and similar publications is that frequently
some balance sheet positions are left out; surprisingly, even very important ones. Searching
for these missing, and foremost “invisible”, items signified a challenging task for each one of
the four countries but in this summary we will only exemplary portray the cases of Hungary
and Austria. Be aware that this step was absolutely crucial to confirm our hypothesis because
without finding or encountering those missing balance sheet items any econometric analysis
would be doomed to fail from the outset.

For Hungary, there seemed to exist no alternative source for the balance sheets of the
State Note Institute than Young (1925, p. 321), but the balance sheet did not make any sense.
Until September 1921, the critical (or less valuable) asset position “Advances to Treasury”
was zero and it only increased slightly thereafter. Meanwhile the valuable private sector
claims “Bills Discounted” were higher than the entire note circulation. Such a bank could
not have solvency problems and our measure for the bank’s solvency could not explain the
strong devaluation that the Hungarian crown experienced during these times. Studying the
related literature, reports, and financial newspapers we learned, however, that the original
balance sheet statements may exist in the “Library of the Magyar Nemzeti Bank” (the
Library of the Hungarian Central Bank) in Budapest. Fortunately, we could convince a
librarian to copy and to send us the weekly statements of the State Note Institute from
August 1921 to May 1924. These statements included the complete balance sheets and
listed additional (sub-) positions that were missing in Young (1925). As it turns out, the
position that Young (1925) and Sargent (1982) stated as “Bills Discounted” is actually the
sum of four different balance sheet items – and, three of these items are claims against
the government. Hence, we regrouped the three positions that represent claims against
the Hungarian State under the position “Other Indebtedness of the State to the National
Bank” (see table 14 in appendix B), so as to separate them from the fourth balance sheet
item “Loans and Discounts” which represents claims against the private sector.308 After

307For Austria, Sargent does not even present a table to reproduce the balance sheet data from Young
(1925) for the time of stabilization (which obviously he did for all other countries) but starts with January
1923 (Sargent, 1982, p. 55). This might be explained by the incompleteness of the central bank’s assets
reported by Young (1925) which could not make any sense to Sargent.

308We are very certain that the three positions we regrouped in the position “Other Indebtedness of the
State to the National Bank” represent claims against the government as a comprehensive study from the
League of Nations about central banks categorizes these very same balance sheet items as “[i]ndebtedness of
the State to the National Bank” (League of Nations, 1925, p. 94). Unfortunately, the study from the League
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correcting for this misleading categorization, the balance sheet showed the typical mismatch
between insufficient valuable assets (private sector claims) and the notes in circulation.

For Austria, Young (1925, p. 291) does not list themost important balance sheet item, i.e.
the treasury certificates, until December 1922 but Sargent’s complete “backing argument”
was all about the evolution of this position – namely that the government debt at the central
bank increased greatly until the stabilization of the exchange rate and stopped to increase
thereafter. Since the stabilization of the exchange rate took place already in August 1922, the
data from Young (1925) – that did not show any treasury certificates – could not make sense
to Sargent, but a more complete data source was not available in English. However, we could
supplement the balance sheets from Young with the more complete information provided
by Pressburger (1969) who wrote a voluminous book about the history of the Austrian
central bank in German (see table 20). As expected, the treasury certificates, indeed, existed
and increased strongly until the stabilization of the exchange rate, and started to decrease
shortly thereafter from November 1922 onward.309 Hence, the completed data shows the
same pattern for the central bank’s public debt holdings as in all other countries.

Nevertheless, also the balance sheets presented by Pressburger (1969) are missing another
extremely vital asset that has to be attributed to the bank: the complete foreign exchange
holdings are not listed by Pressburger (or in the historical balance sheet reports) since they
were managed by an institutionally separated “division” of the central bank, the so-called
Foreign Exchange Office (“Devisenzentrale”). The Foreign Exchange Office was, however,
established in order to control or to manage the exchange rate on behalf of the central
bank. Accordingly, its foreign exchange holdings have to be included for the calculation of
a meaningful defendable exchange rate or solvency exchange rate.310 Moreover, in January
1923, the Austrian central bank finally “came into the possession of that institution’s [the
Foreign Exchange Office] foreign balances and other foreign assets” (League of Nations, 1925,
p. 10, emphasis added). Hence, we definitely had to attribute the foreign exchange holdings
of the Foreign Exchange Office to the central bank and scrutinized in the literature for a
reliable value. After an extensive search, we found a precise value for the institute’s final
foreign exchange holdings in Rosenborg (1946, p. 101) and we supplemented the central
bank’s balance sheet (in table 20 of appendix C) with that value under the position “Foreign
Exchange due from the Foreign Exchange Office”.

of Nations does not comprise all balance sheet items. For the categorization of the balance sheet items as
claims against the Hungarian State, see also Spencer and Garber (1992, pp. 17-18).

309To be precise, the stabilization of the public debt at the central bank delayed for three months after
the exchange rate had already been stabilized and this delay represents a particularity of Austria’s financial
reconstruction that we explain in section 6.2.

310In addition, we know from the League of Nations that the “Austro-Hungarian Bank and later the
Austrian Section [of the Austrian-Hungarian Bank] had acted as trustees [for the assets of the Foreign
Exchange Office], although they never appeared in their balance-sheets“ (League of Nations, 1925, p. 10).
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As a final remark, we want to emphasize that in spite of all difficulties (further explained
in section 4) we simply used all available information – approximating thereby as closely as
possible – the financial condition of each central bank. For this purpose, the most important
factor was clearly the completeness of balance sheet information for each individual country’s
central bank(s).311 The supplementing information from paired bond price quotes, which we
used to deflate the sovereign debt holdings of the respective central bank to their approx-
imate market value, is of secondary importance because the respective ratio of those bond
price quotes represents a relatively rough measure (i.e. a number, e.g. “varying between
0.3, 0.5, or 0.7”) that rather depicts the tendency of a country’s default risk. We have to
achnowledge, however, that for the bond price quotes the availability and quality of data was
somehow restricted, at least for some time periods. Nevertheless, we thoroughly confirmed
the plausibility of the calculated bond price ratios – used to gauge (the tendency of) each
country’s default risk – within the literature of the time. Taken together, the information to
assess the respective central bank’s solvency turned out to be remarkably rich and, therefore,
we could affirm in the data section (or the corresponding appendices A to D) that the results
of the next section (5) are based on reliable grounds.

The results

For the econometric evaluation of our hypothesis from page 13 we essentially test if the four
time series that we introduced in section 2 are more related as proposed by the quantity
theory view (M ↑→ P ↑→ FX ↓), or as proposed by the central bank solvency view
(SolvFX ↓→ FX ↓→ P ↑). In other words, we evaluate 1) which order of actions or
suggested effect mechanisms fit better the time series’ interactions and 2) if the additional
information contained in the solvency exchange rate (compared to the mere money supply)
is helpful to explain the money’s decline – and later stabilization – in value.

The following paragraphs represent a less technical (but almost literal) restructured re-
vision of the intermediate summary of the results’ section in subsection 5.3. The main
difference is that, here, we abstract completely from the additional OLS analyses that we
performed for Austria in order to make the text more comprehensible. However, the extra
treatment of the Austrian time series with OLS models constitute an integral part of our
analysis because in the preliminary unit root tests (of subsection 5.2.2) we could not assign
the corresponding time series to be clearly I(0) or I(1). The OLS models for Austria, by and
large, also show supporting evidence for our hypothesis and you may read the intermediate
summary (of subsection 5.3) or the complete results’ section instead of the following short-

311In Austria, Hungary and Poland a new bank of issue was founded that took over the assets and liabilities
from the old bank.
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ened paragraphs. However, here, in this less technical summary we pay more attention to
the insightful introductory part of the results’ section (5.1) where we portrayed, scrutinized,
and compared the course of all four time series and their interaction for each country.

The results (1): the promising positions of the solvency exchange
rates’ time series and their general logic

For an introductory reasoning about the relationships between the four variables (M,P, FX,
and SolvFX) we presented all these series for each country (from the tables of appendices
A to D) in figures 8, 9, 10, and 11 on pages 63 to 69 in a logarithmic scale. Additionally, we
indicate the date of stabilization, as well as the introduction of the new unit of account (the
currency reform), with vertical lines for a better orientation.312 It is important to note that
two out of the four time series, the money supply and the price level, are simple indices that
only represent percentage changes and do not have a meaningful interpretation in levels. For
a graphical representation, however, these indices had to be indexed to a specific number
at a certain point in time. Heretofore we chose the value of the actual exchange rate from
the month of stabilization in order to establish a meaningful and common reference point
in each of the diagrams (8 to 11).313 This indexation signifies that the money supply and
the price level intersect the actual exchange rate – by construction – exactly at the date of
stabilization. On the contrary, the solvency exchange rate is not indexed but we calculated
a specific (absolute) value for each month by applying equation (4) from section 2.

In conclusion, also the solvency exchange rate’s horizontal position – and its proximity to
the actual exchange rate – indicates, among other reasons, the measure’s validity. The money
supply and the price level are located at a horizontally similar level together with the actual
exchange rate, simply because they were indexed to equal the exchange rate at the date of
stabilization. On the contrary, the solvency exchange rate is computed for each month and
these values, in addition, do have a meaningful interpretation in levels: they indicate the rate
of exchange which the central bank could defend on foreign exchange markets at that point
in time. Hence, if these values do not deviate too far from the actual exchange rate, then our
hypothesis of permanent forced devaluations during the inflationary phase – and a defended
exchange rate after carrying out the reforms – would be considerably substantiated. As it
turns out, all four computed solvency exchange rates show a remarkable proximity to the

312See for a confirmation that the currency reforms essentially signified the mere introductions of new units
of account the second paragraph of the data section (4) on page 53.

313Additionally, be aware that for a better comparability of the graphical presentation we choose to plot
devaluations of the (solvency) exchange rate upwards, i.e. in the same direction as price level increases, while
in the simplified “letter and direction symbols” a devaluation was indicated with a down arrow (P ↑, FX ↓).
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actual exchange rates.314 One might argue that this simply reflects a “balanced” balance
sheet (with a small equity position) where the liabilities are covered by the assets. This very
reasoning is, however, precisely the underlying logic of the solvency exchange rate, but we
apply the argument that a balance sheet must “balance” also for the time of hyperinflation
and monetary financing by deflating the central bank’s asset side to its market value.

Most notably, for each country at the end of the inflationary phase the exchange rate, the
price level, and the solvency exchange rate abruptly stabilized; on the contrary, the money
supply multiplied thereafter (be aware that we use a logarithmic scale). This common feature
for all countries is perfectly in line with – and an illustration of – Sargent’s (1982) main ob-
servation: the asset sides changed while “printing presses kept rolling”. In all countries, the
central bank received relatively worthless claims against the government before the stabiliza-
tion and valuable assets, like bills of exchange or foreign exchange through/after the bank’s
recapitalization. The solvency exchange rate quantifies these improvements numerically and
makes them visible.

In this summary we restrict our analysis of the for time series to the German case, which
offers the most interesting and important example out of the four famous hyperinflations
after World War I.315 Most importantly, the German figure 11, which we replicate here in
figure 28, reveals that the devaluation of the exchange rate and the increase of the price
level occurred in several phases, including intermediate stabilizations and even temporary
appreciations of the mark. The mark-dollar exchange rate (in monthly averages) devalued
heavily for the first time during 1919 until February 1920 when the rate of exchange reached
96 marks per dollar but then the mark’s trade value appreciated to 40 marks per dollar until
July 1920.

Later, from February 1923 to April 1923 the Reichsbank even actively stabilized the
exchange rate in the middle of a severe hyperinflation which represents an eminently rare
and invaluable natural experiment. The bank could, however, stabilize the exchange rate
only for a short period of time because the fundamental problem that (further) deteriorated
its solvency, i.e. the credit it had to grant to the government, remained. As we explained in
section 2 with the help of figure 2 and equation (4), stabilizing the exchange rate while issuing
unbacked money implies a stronger devaluation later on, because the discrepancy between
the numerator (uncovered money by claims in domestic currency) and the denominator (net
international reserves) increases strongly.316 Hence, the longer the bank intends to “fight

314The striking proximity of the theoretical solvency exchange rate to its real counterpart does, however,
not play any role in the econometric analysis which we performed in subsection 5.2.

315First of all, Germany’s hyperinflation is the most thoroughly studied hyperinflation and it is by far
the most extreme inflation in our sample. Furthermore, the time-span of the available data is considerably
longer than for the other three countries.

316The numerator increases since the bank receives relatively worthless claims against the government for
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Solv FX: Central Bank Solvency Exchange Rate

Exchange Rate: Exchange Rates, New York on Berlin (Marks per Dollar)

Prices: Extrapolated Price Index  (November 1923 = 2,673,796,791,443.85 = Exchange Rate from November  1923)

Money Supply: Money Supply Index  (November 1923 = 2,673,796,791,443.85 = Exchange Rate from November  1923)

Stabilization of 
the exchange 
rate and the 
price level in 
November 1923

Introduction 
of the 
Reichsmark
in August 
1924

Germany

First strong devaluation of 
the Mark preceded by the 
solvency  exchange rate

Intermediate stabilization 
of the exchange rate from 
February to April 1923

Figure 28: The central bank solvency exchange rate for Germany compared to the actual
exchange rate and the indices for the money supply and the price level in a logarithmic scale
(January 1913 to December 1925)

the market” and stabilizes the rate of exchange at a level it cannot defend in the long
run, the more costly and severe would a later devaluation be.317 The exchange rate thus
devalued heavily after that failed stabilization because the denominator in equation (4), the
“absorption potential” of the remaining international reserves, was cut in half.

The losses of international reserves (gold) distinguishes the German case from the other
three countries where international reserves remained more or less stable during the com-
plete inflationary periods. Indeed, the Reichsbank’s gold holdings were approximately cut
into halves two successive times. The Reichsbank lost approximately half of its gold holdings
(about 1000 millions of gold mark) already between February and June 1919.318 These first
losses of international reserves immediately “depreciated”319 or increased the solvency ex-

the issued notes. These uncovered notes put additional pressure on foreign exchange markets and have to be
absorbed – for the stabilization of the exchange rate – by paying out international reserves, which diminishes
the denominator (the absorption potential) of the defendable exchange rate.

317Due to that intended stabilization from February to April 1923, the Reichsbank lost approximately half
of its gold holdings (about 500 million gold marks) which represented its only type of international reserves.

318The vast majority of this sum was used to pay for the imports of absolutely necessary foodstuff for the
German population (see Reichsbank, 1920, p. 15).

319Be aware that for a better comparability of the graphical presentation we chose to plot devaluations
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change rate, undermined the Reichsbank’s “defense capability” on foreign exchange markets,
and are arguably responsible for the first strong devaluation of the mark that followed a few
months later during the second half of 1919 until February 1920.

The results (2): cointegration test results for the price level’s course
and its determination

In the econometric analysis (see table 5 on page 78), we showed that the quantity of money
fails to be cointegrated with the price level in all four countries even at a 10% level of
confidence. This result, indeed, delegitimizes the corresponding quantity theory of money.
Hence, if there is no supporting evidence for the determination of prices by the supply of
money, another effect mechanism or reason for the hyperinflations and their terminations
should exist. In accordance with the missing long-run relationship between the quantity of
money and the level of prices, we also revealed that all exchange rates did form cointegrating
relationships with the corresponding level of prices, either at a 5% level or at a 1% level of
confidence. For Germany, the most important example with the longest time-span – that
includes intermediate stabilizations and appreciations – the test statistic (-8.85) exceeds the
critical value for a 1% level of confidence (-5.45) by magnitudes.

Taken together these results, the following hypozthesis becomes plausible for each of the
four countries: the exchange rate determined the price level because it served suppliers –
of tradeable and non-tradeable goods – as a reference value in their price-setting decisions
for the complete periods. Prices were, by and large, simply adjusted “in lockstep” with the
depreciating rate of exchange – and, only when these devaluations came to an end, they
stabilized.

The results (3): cointegration test results for the exchange rate’s
course and its determination

Result (2), i.e. the plausibility of the price level’s determination by the rate of exchange,
naturally leads to the next question: which force determined the exchange rate, its devalu-
ations and stabilization in each country? If the (in-) solvency of the respective central bank
and its vulnerability on foreign exchange markets explains the devaluations and the final
stabilization of the exchange rate, the picture of our hypothesis would be completed for the
hyperinflations (SolvFX ↓→ FX ↓→ P ↑) and their ends (SolvFX → FX → P ). Hence,
we tested the cointegrating relationship between the solvency measure of the respective cen-

of the (solvency) exchange rate upwards, i.e. in the same direction as price level increases, while in the
simplified “letter and direction symbols” a devaluation was indicated with a down arrow (P ↑, FX ↓).
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tral bank and the exchange rate (SolvFX −FX) in each country. On the contrary, also the
(mere) quantity of money could be responsible for the money’s “external (decline in) value”.
Accordingly, we tested for the cointegrating relationship between money and the exchange
rate (M − FX), which is proposed by the monetary model of exchange rate determination.

As table 6 on page 81 reveals, the money supply fails again in its “second chance” to reveal
its influence and, in sharp contrast, to the solvency measure of the respective central bank:
the exchange rates are cointegrated with the banks’ solvency measures at a 5% level (one
country) or even at a 1% level of confidence (three countries); meanwhile the money supplies
are not cointegrated with their corresponding exchange rates in three out of four countries. In
summary, the empirical results strongly suggest that the quantity of money was not a driving
force, neither for the money’s “internal (decline in) value”, nor for its “external (decline in)
value”. On the contrary, we find strong support for the hypothesis that the deteriorated and
restored solvency of the respective central bank caused both the hyperinflations (via forced
devaluations) and their terminations (via fixed or defended exchange rates).

Interpretation of the results: central bank losses and the central
banks’ recapitalizations as crucial events

We want to emphasize, again, that with the constructed solvency measure for central banks
we use a great deal of additional information compared to the sheer money supply. There-
fore, we should expect our measure to produce also statistically significant results when the
money supply does not – and, this is precisely what we were able to demonstrate with the
cointegration analyses in section (5). Indeed, the demonstrated cointegrating relationships
clearly stem from the very events when we expected our computed time series to diverge
from the mere money supply. During normal times of monetary financing – with unsecured
financial transfers to a broken government – the increase in the mere money supply moves
in a relatively close lockstep with the deterioration of the financing bank’s solvency (or our
computed time series). However, this co-movement is interrupted if 1) the respective central
bank suffers additional losses or if 2) bank is recapitalized and starts to issue exclusively
against well secured assets.

For the first scenario of central bank losses reconsider the remarkable divergence between
the heavily increasing solvency exchange rate and the relatively stable money supply in
Germany from the second half of 1919 until February 1920 (recall figure 28 on page 209).
The solvency exchange rate increased heavily – i.e. the Reichsbank’s solvency deteriorated
– due to the bank’s enormous gold losses between February and June 1919. Moreover, the
solvency exchange rate also preceded the marks devaluation and the price increases. Indeed,
many researchers have wondered why the mark devalued so heavily – and the price level

211



10 Summary and conclusion

increased so strongly – until February 1920 in spite of a very calm money supply growth.
The slow change in the mere money supply can, by no means, explain this sudden and
violent loss of the mark’s purchasing power for domestic goods and foreign exchange (by
around 90% in one year). The solvency exchange rate, which takes the enormous losses of
international reserves (the halving of the Reichsbank’s gold holdings) into account, made
this strong devaluation foreseeable even several months before. In conclusion, this first
strong devaluation of the German mark represents an extreme example where the separation
between the money supply and the other three co-moving curves becomes evident by naked
eye(balling), which also perfectly explains the low (supporting) p-values for the cointegration
analysis of the German time series.

For the second scenario, note that the co-movement between the money supply and the
solvency exchange rate also came, for all four counties under consideration, to a sudden end
when the respective central bank was recapitalized and started to issue exclusively against
well secured assets, like commercial bills from the private sector. With the solvency exchange
rate we gave Sargent’s observation, that at the date of stabilization in each country the
quality of the central bank’s assets changed dramatically, a visual, numerical and testable
counterpart by calculating a time series that represents the bank’s solvency. This time series
stabilizes, and thereby diverges from the increasing money supply, for each county – as
expected – at the very date of the bank’s recapitalization and the reintroduction of sound
banking principles.

The central bank’s (in-) solvency as a hidden variable in influential
econometric studies320

It is no surprise, therefore, that researchers often find a significant, though spurious, rela-
tionship between the money supply and the price level (or the exchange rate), if they limit
their analyses to the very point in time of the stabilization – i.e. when the further increasing
money supply starts to diverge from the other fattening or stabilizing curves. If, on the other
hand, the time-span is expanded to include some periods after that date of stabilization and
the respective bank’s recapitalization, as in our analysis, the money supply mostly loses its
significance because it starts to diverge from the exchange rate and the price level – when
the money’s hitherto spurious relationship becomes visible.

For the German case, e.g. Engsted (1996) finds a highly significant relationship between
the money supply and the exchange rate (or the price level)321 in a cointegration analysis

320In section 7 we explain this hidden variable (bias) for the Reichsbank in more detail by illustrating all
changes of its asset side.

321Engsted assumes instantaneous purchasing power parity and neglects all foreign variables for his test
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and this study is presented repeatedly as strong support for the monetary model in the most
prestigious textbooks about foreign exchange (like the ones we listed in footnote 36 on page
34). On the contrary, in our time expanded analysis the money supply even fails to reach a
10% significance level with respect to the exchange rate, whereas we find a significance level
considerably322 below 1% for our calculated measure of the Reichsbank’s solvency (reconsider
table 6).323

In conclusion, the stabilization of our calculated time series that represents the central
banks solvency at the end of each inflation is, in fact, the prerequisite or the reason for
the stabilization of the exchange rate and the price level in each country. The central bank
solvency exchange rate’s stabilization only quantifies with testable numbers, and visualizes
thereby, the respective county’s efforts to recapitalize the central bank and to preserve its
solvency – by the re-implementation of sound banking principles and a discontinuation of
monetary financing. In each country the authorities pinned down a specific fixed exchange
rate to some stable foreign currency but the reason for the defendability of that fixed rate
are specific reform efforts which should have left their marks also in policy documents of the
time. Hence, to complement the empirical results, we provided the qualitative counterpart
for the rise and stabilizations of the central banks’ solvency time series in the next section
(6).

The historical evaluation: the documented events behind the time
series

In order to demonstrate how our hypothesis, that we developed in section 2, further theoret-
ically substantiated in section 3, and finally tested using econometric techniques in section
5, is a good description of reality, we then searched comprehensively for more evidence of
this reality in the historical record. Hence, in section 6 we presented the qualitative (histor-
ical) counterpart to the time series in the results’ section and demonstrated that also in the
policymakers’ views of the time the central bank’s (in-) solvency – numerically expressed
with the solvency exchange rate in section 5 – indeed adequately explains both the inflations
and the stabilizations thereafter. In the first subsection (6.1) we provided the historical
background for the rise of the solvency exchange rate and portrayed – focusing on the most

of the monetary model of exchange rate determination and, therefore, the cointegration results refer to the
exchange rate and equivalently to the price level.

322The test statistic (-6.57) exceeds the critical value for a 1% level of confidence (-5.45) substantially.
323Be aware that the higher explanatory power (closer relationship) of the central bank solvency time series

compared to the mere money supply is not restricted to the time of/after the stabilization but also stems
from all other events that affected the central bank’s financial strength via changes of its asset side. The
two most important instances heretofore are the Reichsbank’s losses of its gold holdings that we debated (in
5.1).
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interesting example of Germany – the failed attempts and the sheer impossibility for any
government or legislator to stop inflation if the central bank is financially vulnerable. In the
second and third subsections (6.2 and 6.3) we provided the historical context for the achieved
stabilizations of the solvency exchange rates in each country and presented the rich informa-
tion that real policymakers in action bequeathed us about the difficult task to stop inflation
by recapitalizing the central bank and statutory assure its solvency. As demonstrated, this
statutory assurance of the central bank’s solvency, the largely neglected institutional side of
money, in fact, defines the stability and acceptance of a currency. Moreover, the reports,
letters, inquiry committees, and so forth, which we consulted throughout the historical sec-
tion (6), provide much more reliable information than the various studies and books written
in retrospect, where some author(s) rather interprets than states the facts of these historical
events.

The anatomy of a hyperinflation – with an (in-) solvent central
bank at its heart

Complementary to – and completely in line with – our theoretical reasoning in section 3 we
showed in subsection 6.1 that the insolvency of the central bank indeed represents the core
problem during a hyperinflation; while all other phenomena, including the inflation itself,
can be traced back to the bank’s financial weakness. Also in accordance with section 3 and
the sequence of arguments, we started with the historical confirmation of our theoretical
claim that prices do follow – and are to a large extent determined by – the exchange rate.
First of all, we showed that the causal relationship from the money supply via the price level
to the exchange rate (M ↑→ P ↑→ FX ↓), always assumed in the literature, is impossible
to accept for the German hyperinflation. On the contrary, the evidence for the price level’s
determination by the exchange rate is overwhelming and was notified by many authors (e.g.
Joan Robinson). In fact, already a graphical representation of the data that indexes all three
variables to a common level at the war’s end – as demonstrated in figure 16 on page 89 –
clearly illustrates, without any modern econometric tools, that the mainstream conclusions
about the assumed causalities are simply flawed. As a matter of fact, the exchange rate and
the price level exhibit a much stronger relationship than the relationship between the price
level and the money supply. The exchange rate and the price level move closely in tandem
while the money supply takes a surprisingly different path.324

For Germany these relations are easier to note than for the other three countries because
the inflationary period includes stabilizations and even appreciations of the rate of exchange.

324Moreover, as theoretically explained in subsection 3.3.3, the exchange rate runs ahead of the rise in
prices (a typical phenomenon of hyperinflations).
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Recall the first strong devaluation of the mark-dollar exchange rate until February 1920. The
price level followed suit; yet, the money supply remained relatively stable (which becomes
even more evident in figure 16). This first peak in February 1920 already suggests that it
was the violent depreciation of the exchange rate that pulled the price level with it. On the
contrary, it is very hard to argue that it was the slowly increasing money supply that led
the price level to peak – and multiply – together with the exchange rate. Furthermore, after
that peak, the mark appreciated and the price level also slightly fell, meanwhile, the money
supply kept increasing gradually. Later, in the years 1922 and 1923, the exchange rate index
is remarkably related to the price level index but the money supply is extensively lagging
behind.

An even more striking time period, however, is from February to April 1923 when the
Reichsbank stabilized the exchange rate in the middle of a severe hyperinflation (see again
figure 16 on page 89). The Reichsbank stabilized, upon request of the government, the
exchange rate in order to stabilize prices and the cost of living; the Reichsbank did not
consider, or try, to stabilize the money supply for that aim (Reichsbank, 1925a, p. 128).325

As intended, at the very moment when the Reichsbank abruptly stabilized the exchange rate
in February 1923, the price level followed suit and also abruptly stabilized in February. In
the next month, the exchange rate slightly appreciated by 17.9% and the price level, again,
followed suit and slightly fell in March by an even similar number of 12.5%. In April, the
exchange rate index and the price level index slightly increased, again, by similar percentage
points. The money supply, on the contrary, kept increasing heavily – i.e. it multiplied –
during these three months of stable exchange rates and prices. By a careful observation of
these data and the documented actions of the Reichsbank, namely, to stabilize the exchange
rate in order to stabilize prices, it appears completely irrational to argue that it must be
the money supply which causally affected the price level and that the exchange rate only
reacted to the price level. It seems much more – or, in fact, only – plausible that the price
level reacted to the exchange rate.

The failed attempts to combat the symptoms of an insolvent bank
of issue on subordinate markets

Given this evident inflationary effect of the currency’s devaluation, the government in any
(high- or) hyperinflation country typically tries to prevent, in the first place, the pressure
on the exchange rate by making the exchange to – or the use of – foreign currencies illegal.
A typical first step for this type of legislation is the centralization of all foreign exchange

325We will verify this claim that the motivation behind the stabilization indeed was the stabilization of
the price level in the next paragraph of this summary.
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dealings, which was already implemented in Germany in January 1916. In September 8, 1919,
the “law against the flight of capital”326 crucially intensified this type of legislation: payments
to foreign countries had to be notified to the revenue authorities and should only be made
through banks. In October 1921, it even became illegal to pay in foreign currencies also for
internal transactions, except for the Reichsbank and a few other authorized banks (Schacht,
1927, pp. 51-52). However, the more extreme a hyperinflation, the higher the incentive
to buy and use foreign currencies, thus, the stricter the laws which forbid the exchange
to, and use of, foreign currencies. Consequently, with an unbelievably hard sanctioning
decree of September 7, 1923, the German government tried, during the severe hyperinflation
period, to collect foreign currencies and gold by implementing a special agency headed by
a commissioner with extremely wide-ranging powers. Nevertheless, as we already reasoned
in section 3 more theoretically – and as described by Keynes in the quote from page 45 –
such measures generally do not work and black markets for the exchange into stable foreign
currencies spring up at every street corner.

Since it turns out simply impossible to hinder by legislation the exchange rate from rising
at black or foreign markets, another stream of legislative initiatives during hyperinflations
is governmental control of domestic prices. However, rising domestic prices seem to be
rather a downstream problem of the depreciating exchange rate because suppliers simply
take the exchange rate as a reference point for their price-setting decisions. To verify this
theoretical claim from section 3, we studied various documents where actual policymakers
of that time, i.e. the practitioners who combated inflation, expressed their thoughts. For
a typical example, we quoted the German “minister of foodstuffs”, Graf von Kanitz, who
explained in a cabinet meeting that “[t]he price of bread will rise and fall together with the
rise and fall of the dollar. If the dollar rises, the price of bread can only be preserved at
[the current price of] 80 billion with subsidy payments by the Reich [German government]
(Akten der Reichskanzlei, 1923).” In this meeting, however, the cabinet decided not to pay
subsidies and to accept the suppliers’ price adjustments “in lockstep with the dollar rate” (at
any stage of the supply chain). The quote nicely discloses why such policies are bound to fail
since the government would have needed to aggravate the underlying problem by “printing
even more unbacked money”.

In summary, politicians and central bankers in Germany and the other three countries
had to learn arduously – and in the course of several years – that it is simply impossible
to “fight” or to “subdue” markets (for goods and foreign exchange) because individuals
will always find solutions to pursue their self-interest by evading all types of restrictions or
regulations. Therefore, Schacht (1927), who was in charge of the German stabilization and

326In German: “Gesetz gegen die Kapitalflucht”.
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was appointed president of the Reichsbank in November 1923, summarized these mechanics
retrospectively: “[the] system of governmental control of prices and of foreign exchange
dealings was bound to fail in proportion to the rigour with which it was enforced, since it
was in conflict with the natural impulses of self-interest”.327 This quote also clarifies that
rising prices (or price-settings) were an effect of – not the cause for – the depreciating rate
of exchange and thereby perfectly complements or aligns with the theoretical arguments of
section 3. However, since all of these governmental controls of prices and foreign exchange
did not really function, the last line of defense to combat inflation was, again, with the
Reichsbank and its deteriorating financial strength.

From intended and unsustainable stabilizations to the confession
that the central bank has to be recapitalized

Since it turns out to be simply impossible to hinder through legislation the exchange rate
from rising – on black and foreign markets – central banks often intervene to financially
stabilize the exchange rate (also on foreign exchange markets outside the country). The
Reichsbank, e.g., intervened several times during the war by selling foreign exchange “in
support of the mark exchange in Holland, Sweden, and Switzerland” (Schacht, 1927, p. 22).
The problem with these occasional stabilizations is that they are administered every once
in a while and normally for a short period of time since the respective central bank has
to pay out, and use up, its international reserves (gold or foreign exchange). Hence, these
‘stabilization attempts’ are usually abandoned after a few days.

In Germany, however, a very special situation existed after the Occupation of the Ruhr328

in January 1923 and the government urgently requested329 the Reichsbank to stabilize the
exchange rate for a longer period of time in order to stop inflation330 (as mentioned before).
Consequently, the Reichsbank defended the exchange rate at foreign exchange markets in
Germany and abroad (e.g. in London and Amsterdam) from early February until the 18th
of April 1923, even though the bank lost approximately half of its gold holdings for this
intermediate stabilization. Due to these enormous losses, this intermediate stabilization
represents a very unusual and interesting event which was significant enough for a committee

327See for the complete quote from Schacht (1927, p. 66) page 93 in subsection 6.1.
328This military occupation of the German Ruhr (German: Ruhrgebiet) by France and Belgium between

11th of January 1923 and 25th of August 1925 was a response to Germany broadly and repeatedly defaulting
on reparation payments in the early 1920s.

329See Reichsbank (1925a, p. 128): “Due to the stabilization, which was urgently requested by the German
government after the Occupation of the Ruhr and administered by the Reichsbank [in early February], the
mark-dollar exchange rate could be brought down to approximately 20,000 marks per dollar and maintained
at this level until mid-April of the year.”

330The stable prices aimed to support the so-called passive resistance, an attempt to paralyze the industry,
the administration, and public transports in the Ruhr area by general strikes.
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of inquiry, providing us with all the information we need.
The inquiry reveals e.g. that none of the involved experts or policymakers expected that

this intermediate stabilization could be maintained by the Reichsbank for a longer period of
time. Havenstein, the president of the Reichsbank at the time, even described this temporary
stabilization as a “contradiction in terms” since the Reichsbank was not recapitalized and
the monetary financing continued. The exchange rate, which the Reichsbank defended until
April 18th (around 20,000 marks per dollar), was simply not an equilibrium exchange rate
and the bank abandoned the stabilization before losing all of its gold holdings. In fact, this
intermediate stabilization represents a very fortunate “natural experiment” from a scientific
perspective and gives us a better intuition for the mechanics of hyperinflations. Policymakers
in Germany, knowing that the Reichsbank will lose a significant amount of its reserves
and can afford to stabilize the exchange rate only temporarily, voted for that stabilization
nevertheless, simply because it was the only option to stabilize prices and the cost of living. In
the end, the bank was forced by speculators, foreign exchange dealers, and the public to give
up the stabilization. As we know from the inquiry, until April 18, the pressure became so high
on foreign exchange markets in Germany and abroad that the Reichsbank would have used up
quickly all of its already heavily decimated international reserves (gold). As we can learn from
this failed intermediate stabilization, it is a general pattern for (high- and) hyperinflation
countries that the respective central bank is forced by the market to lower or accept the rate
of exchange to a level that can be defended. Therefore, the actual observable exchange rate
(at least the one at black or foreign markets that cannot be controlled by legislation) never
deviates too far from the exchange rate which the central bank can defend. The German
case is, however, special in this regard because, in addition to monetary financing a broken
government, the Reichsbank’s solvency deteriorated twice significantly for the mentioned
losses of its international reserves (gold).

Hence, during a hyperinflation the only effective political action to combat inflation
seems to be a permanent stabilization of the exchange rate in respect to some major foreign
currency and, in fact, this is how all four hyperinflations were brought to an end. As a direct
consequence, the central bank has to be solvent enough to defend such an exchange rate in the
long-run, which completely explains the broad outline of the necessary reforms. First, to end
monetary financing during a hyperinflation, the government has to cut expenditures and/or
increase taxes or tariffs by the very amount of the budget deficit covered until then by the
printing press. These are usually enormous amounts as the central bank access is typically,
by far, the most important source of revenue for the government during a hyperinflation
(all taxes and tariffs are already substantially devalued when realized). Moreover, it takes
some time until the new taxes or tariffs unfold their effects and the respective revenues – for
the replacement of the printing press – are collected. Therefore, a significant budget deficit
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has to be covered during the first months of a stabilization and the government needs some
kind of a bridging loan.331 Second, the central bank must be recapitalized, because it has
been dispossessed from its capital and its equity by financing the broken government. Due
to these enormous fiscal efforts governments typically persist for some time on continuous
monetary financing and try to combat inflation by ineffective price and foreign exchange
controls, even when the inflation rates are already completely unacceptable and cause all
kinds of additional problems (such as an unfair distribution of wealth, investment uncertainty,
etc.). In conclusion, sufficient political will is needed for the necessary confession that the
only viable option to stop inflation consists in the central bank’s recapitalization and the
statutory assurance of its solvency.

The recapitalization of each central bank and the statutory assur-
ance of its solvency

In order to make the four central central banks under consideration solvent enough to defend
a certain exchange rate with respect to a major stable currency they were 1) reformed to
issue exclusively against well-secured claims or assets, which excludes all kinds of credits to
the government, and 2) recapitalized. In subsection 6.2 we explained these two measures
for all four countries and, more importantly, we showed the (numerical) results of all those
underlying political efforts and actions which were necessary to end monetary financing and
to recapitalize the central bank: the changes in the various positions of the respective bank’s
balance sheet.

Consider that the outcome of all political efforts to finally achieve the solvency of the
respective central bank were already expressed numerically and visualized in the last section
(5) with the stabilization of the solvency exchange rate in figures 8, 9, 10, and 11. These time
series add up and total the final results of all political efforts and actions – i.e. the changed
positions and numbers in the banks’ balance sheets – and make them empirically testable.
Hence, in subsection 6.2 we finally provided the qualitative counterpart to the stabilization of
the solvency exchange rate’s time series in the result’s section (5). Additionally, we retraced
and explained the changes in the individual balance sheet positions, which are behind the
stabilizations, and thereby bridged the gap between the time series in the results’ section
and the underlying information contained or “buried” in the tables’ data of appendices A,
B, C, and D.

331For Hungary and Austria, the League of Nations arranged the financial reconstructions of the countries
and organized such a bridge financing. Most importantly, Hungary and Austria could issue a bond with the
assistance of the League of Nations, the so-called reconstruction loan, on international markets and raise
capital in stable foreign currencies to cover the initial budgetary deficits. In Germany and Hungary the
authorities had to set up a forced mortgage or loan, respectively (see subsection 6.2).
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In this summary we will only recapitulate the central bank’s recapitalization in Hun-
gary to show exemplary the general principals of that process. The financial stabilization
of the Hungarian central bank may represents the best organized and documented one be-
cause, in contrast to Austria, the League of Nations (which organized the stabilizations in
both countries) had more time to prepare for that task – and, consequently, have left us
a wealth of well edited information. We want to emphasize, however, that subsection 6.2
extensively portrays the rich institutional knowledge from all four recapitalizations and the
challenges have been remarkably different between the countries. We will refer to some of
these differences for the other three countries in the next paragraph.

Three months after the first stabilization of the exchange rate in Hungary (in June 1924)
the Hungarian State Note Institute was replaced by the Hungarian National Bank that took
over the assets and liabilities from the State Note Institute. During these three months all
necessary measures for the creation of the new bank and its (re-) capitalization were carried
out. In late April and May the capital of the bank was subscribed and – after 50% of the
subscriptions had been paid on May 24 – the constituent assembly for the organization of the
new “National Bank of Hungary” was held (League of Nations, 1925, p. 92). More important
than renaming the bank was its new aim set forth by the League of Nations to “keep the
value of the crown stable, neither attempting an appreciation nor allowing a depreciation”
(League of Nations, 1926c, p. 61).

In order to keep the bank solvent enough to keep the exchange rate stable, the typical
rules for sound central banking – i.e. to issue exclusively against well-secured and relatively
short-term claims – were codified by the League of Nations. In particular, the main business
of the bank should “consist in discounting commercial bills which correspond to real and
normal transactions: these should have endorsement of at least two solvent332 persons and
should in principle not have a longer maturity than 90 days” (League of Nations, 1926c, pp.
61-62). Certainly, the statutes of the bank also “prohibit[ed] loans to the Government and
other public holdings” (League of Nations, 1924a, p. 1228).333 However, the precautionary
“solvency rules” for the bank proposed by the League went far beyond the differentiation
between forbidden loans to the government and loans to the private sector: “In no case should
the bank make, or be entitled to make, uncovered loans, or give long-term credit whether on
mortgage or by immobilizing capital in any enterprise or in any manner whatever (such as
fixed capital, industrial securities, etc.)” (League of Nations, 1926c, p. 62, emphasis added).

The central bank’s solvency is not only secured by these issuing rules or requirements
332Recall from section 3 that every additional signature from a solvent party represents the equivalent of

eligible collateral for advances and adds a great deal of security to the claim.
333This termination of monetary financing was made possible by the mentioned (bridging) reconstruction

loan, i.e. the bond which Hungary issued with the League’s assistance on international markets in July 1924
to raise foreign stable currencies (see appendix B).
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that minimize the risk for incurred losses but the size of the bank’s equity position to cover
(unlikely) remaining losses is also relevant. Hence, the bank, which was largely deprived of
its capital, had to be recapitalized in the first place. The required capital could be raised
from private investors because the new central bank was entitled to “the sole right of note
issue” (League of Nations, 1926c, p. 61) and therewith to a secure stream of income. In
other words, the resulting future profits of the bank could be “sold” and capitalized already
for the time of its foundation, (partially) because the League of Nations controlled – and
thereby guaranteed – the compliance with the above “solvency rules”, that made a relapse
into monetary financing almost impossible.334 Consequently, stocks were issued in stable
foreign currencies at international markets and the necessary capital to found the new bank
was raised without difficulties (Comstock, 1925, p. 208). Interestingly, the delay in receiving
payments or deposits for subscribed capital prompted the Bank of England in mid June 1924
to provide an additional bridging advance of 4 million pound sterlings to the Hungarian
central bank in order to “enable the Bank to stabilize the exchange” (League of Nations,
1925, p. 93, emphasis added).

Nevertheless, it is important to understand that the raised capital is an equity position
(an excess of assets over liabilities) and therewith a cushion for possible losses or a crucial
factor for the bank’s solvency. The whole (central bank solvency) view, which we outline in
this paper, emphasizes that issuing banks should have a positive equity position – and by
no means a negative equity position – in order not to be vulnerable. For a newly established
central bank, which crucially depends on its solvency to stop inflation (by defending a certain
exchange rate), this equity cushion is even more important than for “normal” central banks
under less surveillance. The League of Nations obviously knew about that fragility and
ensured the build-up of an additional equity position, the “reserve fund”, by holding back
dividends (mostly in the first years).335

In summary, the League of Nations formed an absolutely solvent central bank in Hun-
gary that, after its recapitalization, issued an eminently hard currency because the League
fastidiously imposed and monitored the statutory assurance of strict “solvency rules” in its
lending activities (to minimize losses) and the build-up of an additional equity position (to
cover remaining losses).

334From the very beginning the League of Nations planned, in addition to the Commissioner-General, to
implement a foreign Adviser to the bank “[i]n order to increase the confidence of potential lenders” (League
of Nations, 1926c, p. 62). The Adviser had “the right of a suspensory veto in regard to proposals which he
thinks do not comply with the statutes”. For this quote and all veto and/or voting rights of the bank’s General
Council (most members were elected by the general assembly of shareholders), the Commissioner-General
and the foreign Adviser see League of Nations (1925, p. 92).

335“Of the Bank’s net profits, 5% must be allotted to the pensions fund and 10% to the reserve fund, until
it reaches 20% of the share capital, and afterwards 5%.” See League of Nations (1925, p. 92).
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The hidden but deep institutional side of money

As mentioned earlier, the outcome of each central bank’s recapitalization and the statutory
assurance of its solvency were already expressed numerically and visualized in section 5 with
the stabilization of the solvency exchange rate in figures 8, 9, 10, and 11. Interestingly, in
subsection 6.2 we could even explain a minor anomaly of the results’ section: the overshoot-
ing and later convergence of the Austrian solvency exchange rate in respect to the actual
exchange rate after the date of stabilization (see figure 9 of subsection 5.1). Indeed, Aus-
tria’s historical record shows conclusively that the solvency exchange rate’s overshooting in
figure 9 perfectly mirrors the Austrian central bank’s delayed recapitalization and the initial
continuation of monetary financing during pending negotiations with the League of Nations.
In fact, the real or underlying information why (or how) the solvency exchange rate (could
be) stabilized can only be found in the historical record that reflects the country’s individ-
ual challenges to stop momentary financing, to implement sound banking principles, and to
recapitalize its central bank.

In Germany e.g. it was not possible to raise capital on domestic or foreign markets,
neither to cover the initial budgetary deficit (after cutting the government’s excess to the
printing press) nor to recapitalize the Reichsbank. Germany’s financial and economic sit-
uation was due to the conflict with France and Belgium and their Occupation of the Ruhr
worse than ever and the country did not receive any foreign assistance at the time. The
government, therefore, imposed of a mortgage on landed properties to found – and to capi-
talize – a temporary bank of issue that could grant a credit to the government directly after
coming into existence. A confusing element is that this credit was granted in “Rentenbank
notes” (rentenmark), the very notes (or the “new secondary currency”) that were issued by
the bank.336 In conclusion, the sheer magnitude of the forced mortgage on landed properties
guaranteed both that the newly founded bank of issue was sufficiently solvent to bear such a
risky credit to the Government337 and that its issued notes (rentenmark) were accepted by
the public.338 In summary, and in contrast to many misleading narratives, the foundation

336For economists less familiar with banking practices and bound to think about a bank of issue as an
institution that only manages the money supply, this creation of a widely accepted new currency, the
rentenmark, seems like pure magic (even more so because the Rentenbank was founded and capitalized
without any gold or foreign exchange). However, the acceptance of the newly created Rentenbank notes
(rentenmark) – essentially backed by forced mortgages – are completely comprehensible from a central bank
solvency perspective. In this respect, see also League of Nations (1925, p. 66).

337The Rentenbank was undoubtedly solvent because only a portion of its assets were credits to the
government (around 14% in November 1923) while the largest asset reflected the forced mortgages on the
private sector. For the initial balance-sheet of the Rentenbank, see League of Nations (1925, p. 67).

338For our main purpose, to understand the stabilization of the mark (not the rentenmark), it is more
important to note that the rentenmark was widely accepted by the public and, therefore, represented a
valuable asset, which served to recapitalize the Reichsbank. It is not as important to understand why the
rentenmark was accepted since the mark was stabilized in respect to the dollar. However, the foundation of
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of the Rentenbank and its initial issuance of rentenmark signified essentially the creation of
a “bride financing” to cover the initial budgetary deficit of the Reich and to recapitalize the
Reichsbank. Indeed, for the Reichsbank the “Rentenbank notes” (rentenmark) represented,
first and foremost, an asset that replaced its holdings of worthless treasury bills. This very
recapitalization of the Reichsbank, which represents the most crucial component of the mon-
etary stabilization in Germany, is, to the best of our knowledge, not well understood in the
literature. However, the Rentenbank’s foundation to create the mentioned “bride financing”
perfectly explains why the rentenmark itself never had the status of a real legal tender. More
importantly, the mark (not the rentenmark) was stabilized in respect to the dollar because
the mark was traded – and, initially attacked – on foreign exchange markets (see for all these
statements subsections 6.2 and 7.2).

Also in Poland the necessary reforms to balance the governments budget and to recapital-
ize the central bank – such that it could fix or defend a certain exchange rate to the United
States dollar – had to be much more resolute than in Hungary or Austria due to a lack
of foreign financial assistance (Rosenborg, 1946, p. 106) and Poland’s economic difficulties
that “surpassed those of every other country” (Lojko, 2005, p. 301). Similar to all other
countries, the Polish government introduced new taxes and raised the existing ones on in-
come, consumption, and land (in/after January 1924 when the exchange rate was stabilized).
However, the Polish government also severely reduced bureaucracy by almost 30,000 civil
servants, abolished two complete ministries, and imposed a forced bond to raise the necessary
capital for the financial reconstruction of the country (Borodziej, 2010, p. 138). Surprisingly,
as in Austria and Hungary, it was possible to raise the necessary capital339 for the central
bank’s final recapitalization by issuing shares of the new bank that were “subscribed almost
entirely by private enterprises and individuals in Poland” (Federal Reserve Board, 1924, p.
486). However, according to Borodziej (2010, p. 139), the distribution of shares represented
forced subscriptions.340 This, in turn, seems very plausible given the relatively high risks
for the shareholders. The bank’s monopoly of the note issue can only be profitable for the
shareholders if the bank does not take inadequate risks, (e.g. or) especially by monetary
financing the government. As in Germany, but in contrast to Austria or Hungary, there was
simply no guaranteeing or supervising foreign power or institution in Poland, like the League
of Nations – and Poland’s self-imposed termination of monetary financing could easily be re-

the Rentenbank and the acceptance of its notes by the public is completely in line with our main hypothesis
that a bank of issue, first and foremost, has to be solvent to guarantee the acceptance of its notes. Indeed,
the Rentenbank was very solvent due to the forced mortgage on landed properties (see for the Rentenbank’s
solvency subsection 6.2).

339The Bank of Poland had a capital of 100,000,000 złoty, it was divided into 1,000,000 shares of 100 złoty
each. See Federal Reserve Board (1924, p. 486).

340The subscriptions were divided between industry (36%), civil servants (15%), commercial banks (14%),
commercial enterprises (10%), and large landowners (8%); see Borodziej (2010, p. 139).

223



10 Summary and conclusion

voked by its government. Additionally, the bank was only generally forbidden to lend to the
government but two important exceptions or flaws opened the door for the later relaxation
of the rules.341 We do not know if these two obstacles would have been already sufficient to
really undermine the bank’s solvency sufficiently to be attacked on foreign exchange markets
because, as it goes with exceptions, they were widened and extended only about one year
after the stabilization of the exchange rate when the government faced financing difficulties.
Consequently, at about the same time of widening the credit to the government, the central
bank had to abandon the fixed exchange rate which directly caused inflation (in the autumn
of 1925). After a period of rising prices, inflation could be stopped once again by stabiliz-
ing the exchange rate in late summer 1926 with American assistance and a credit from the
Federal Reserve Bank of New York and the other Federal Reserve Banks (Smith, 1936, p.
154). In conclusion, Poland offers a perfect example for the importance of both the specific
configuration of – and the compliance with – the statutory “solvency rules” for the bank of
issue. As soon as the (already questionable) “solvency rules” were eased further, the bank
was forced to abandon the fixed exchange rate to the dollar and to accept, thereby, inflation.

In subsection 6.2 we portrayed those statutory “solvency rules” for each reformed central
bank, which ultimately defines the stability and acceptance of a currency, in much greater
detail. These rules, for example for collateral to be eligible, are, indeed, complicated and
tiresome. Therefore, it is well understandable that these complicated and tedious rules,
only written down in old and dusty statutes, were neglected by our – rather quantitative –
profession as a main explanation for the (hyper)inflations terminations. It is much clearer,
easier, and quantifiable to argue with the simple – and well visible – amount of issued notes
during these phases of monetary financing and abstract from the complicated underlying
issuing rules and the resulting difference in the quality of assets, which are very hard to
express numerically (see data section).

The League of Nation’s financial reconstruction programs as a mir-
ror image of the central bank solvency view

Finally, in subsection 6.3 we emphasized with several quotes that the exceptional quantity
and quality of information about the stabilizations published by the League of Nations –
particularly for Hungary and Austria – strongly support our hypotheses that the central ele-
ment of a stabilization is the reestablishment and maintenance of the central bank’s solvency.
The League’s real-time written reports by – and for – real policymakers in action are not

341First, the government enjoyed a non-interest bearing loan facility of of 50 million złotys at the bank as
a compensation for granting the privilege of note issue. Second, the government also had the right to issue
silver coins up to 8 złotys per capita and other coins (made of gold, nickel, or copper) up to 4 złotys per
capita.
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an interpretation but simply a contemporary-witness description of the reality that mirrors
the hypothesis of this paper: the reestablishment of the central bank’s solvency – which
afterwards could defend a certain exchange rate – was the fundamental prerequisite and the
central element for each successful stabilization.

The League’s monthly reports for Hungary and Austria carefully monitored (in addition
to the development of the budget) all balance sheet positions of the respective central bank. In
contrast, the reconstruction plans for Hungary and Austria did not limit – and the monthly
reports did not monitor – the development of the mere money supply, which also explains why
the money supply multiplied after the respective stabilization was achieved. The League’s
experts obviously recognized the strong growth of money in circulation but did not worry
about inflation.342 The League’s experts simply knew or understood that until the central
bank is solvent enough to defend the fixed exchange rate also internal prices will remain
stable.343

The dark side of the balance sheet as a hidden variable bias

In section 7 we visualized the “dark” or hidden side of the central bank’s balance sheet for the
Reichsbank after it was recapitalized and fixed the exchange rate to the US dollar. Figure
19 on page 122 contrast the fifteenfold increase in the note circulation of the mark to the
Reichsbank’s assets. The figure illustrates both the Reichsbank’s recapitalization and the
re-implementation of sound banking principles on November 15th, 1923. Thereafter, for each
note issued, the bank demanded and received either advances on collateral or commercial
bills which are both very short-term and secure claims. This means that any note given into
circulation was automatically sterilized a few weeks or months later. The re-establishment
of the bank’s solvency and the permanent redemption of notes guaranteed that the bank
was not vulnerable anymore and that any intended speculation against the mark had to
fail. This is precisely what occurred and, as Schacht (1927, p. 111) reports, the speculation
already came to an end around December 10, 1923. The massive and structural change
of the Reichsbank’s assets side was, however, rather “invisible” and largely neglected by
our profession. In this summary we want to describe this “invisibility” or hidden variable
problem even more metaphorically.

Imagine one of those images we have all seen where bundles of mark notes were carried
342“In fact the notes have increased about three times during the two years since the stabilization. But

this has not been ‘inflation’, in the sense in which that word denotes an undesirable process, for the increase
was made without affecting or endangering either the external value of the crown or raising internal prices”
(League of Nations, 1926c, p. 37).

343“In fact, while maintaining the external value of the crown by the free sale of foreign exchange at a
stable rate [...] in relation to the pound sterling [...] the Bank also kept internal prices reasonably stable by
the note-issue policy.” (League of Nations, 1926c, pp. 37-38).
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with wheelbarrows. Economists concluded from these pictures with the wheelbarrows – like
from the typical textbooks’ graphs with the “exploding” money supply curves (see figure
20 on page 124) – that the quantity or abundance of notes must be the obvious reason
for their low value. They did not see, however, that the real reason for these notes being
relatively worthless was that they were only backed by “thin air” (i.e. worthless claims
against bankrupt governments). Indeed, the massive increase in the money supply before
the stabilization was only possible because the rules for sound central banking (i.e. the
central bank demands a valuable and secure asset for each note issued) were abolished. The
moment when these rules were again put into force, the money supply further increased
greatly, threefold, sixfold, or even fifteenfold, without harming the value of these notes.
Therefore, if you still imagine the image with the wheelbarrows of notes, you have to imagine
now three, six, or (for the German case) fifteen wheelbarrows for each one you had in mind
before. Accordingly, the underlying reason cannot be the quantity or abundance of the
notes because their quantity increased manifold after their external and internal value was
stabilized.

Fortunately, the German case, in addition, offers hard evidence to support the hypotheses
that central banks only have to be solvent in order to defend a certain exchange rate to a
foreign currency but not liquid in foreign exchange, gold or other claims that qualify as
international reserves. The Reichsbank held so little gold or foreign currencies after it fixed
– i.e. defended – the exchange rate to the dollar that it could not allot much more than
a few percent of the application of dollars for the most part of the first 6 months after the
stabilization. In spite of these severe liquidity problems, we showed that the speculation
against the mark came to an end already a few weeks after the bank was recapitalized
and reformed to issue exclusively against absolutely secure and relatively short-term claims
(mostly bills of exchange with several signatures of known solvency). The Reichsbank’s
apparent solvency, the assurance to pay in – or to allot (all the application) of – dollars at
that fixed rate in the future was enough to stop the speculation against the mark (see for all
these statements subsection 7.2). To make a long story short, speculators who (short-) sell
a currency create by themselves additional demand for that currency (in the future when
their forwards come due) and this demand is generally beneficial for such banks of issue that
insist on highly secure assets and charge a positive rate of interest (see page 119 for the
Reichsbank’s president’s description of this phenomenon and the failed speculation against
the mark).
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A comprehensive literature review

In order to really capture most of the related research we wrote an extensive literature review
of about 40 pages in section 8 that we spitted into three subsections. The reviewed literature
for two of those subsections, i.e. a leading theory for the German hyperinflation (in 8.1) and
the debate about the necessity of the Eurosystem’s (re) capitalization (in 8.3), are closely
related to an integral part of our research (hypothesis)344 and we will recapitulate them in
this summary. Nevertheless, our paper’s line of argumentation through vulnerable central
banks also passes by several fields of more distantly related research. We identified three such
related research areas: (1) currency crisis or speculative attacks, (2) central bank losses, and
(3) some theoretical considerations about central bank insolvencies in a more narrow sense.
Hence, in subsection 8.2 we also provided an overall view of all those associated research
areas but in this summary we want to highlight out of those areas only one series of papers
by Hall and Reis345 since this research is among the extremely rare examples that really
tackle the matter of central bank insolvencies. Furthermore, their research is, in a sense, also
conforming to – or complementary to – our approach because Reis (2013b) and subsequently
Hall and Reis (2015), approach the subject matter of central bank insolvencies by considering
not only stocks (the central bank’s balance sheet) but also flows (the bank’s expenditures and
revenues) to formulate, as a central concept of their work, a binding recourse constraint for
central banks. However, the rather theoretical model from Hall and Reis is (axiomatically)
completely different from ours, as e.g. they lump up all central bank assets into a single
category of bonds, and we could not really utilize or apply it for our argumentation.

We want to mention, however, that one popular recommendation, which we evaluate(d)
and reject(ed) later in the literature review (see 8.3.2), can be judged also by Hall’s and Reis’s
theoretically derived model. The popular suggestion to contract the money supply by the
Eurosystem’s issuance of debt instruments (i.e. by the system’s borrowing from the banking
sector and private investors) is also in conflict with the mentioned resource constraint for
central banks. Indeed, the recommendation is contradictory to the main finding from Hall
and Reis (2015): central bank’s continuous and unlimited growth of indebtedness against
commercial banks by borrowing from the banking sector to cover negative incomes, violates
a no-Ponzi-scheme condition (see subsection 8.2 for a clarification). Bringing back to mind
that central banks are constrained, in this case by the formulation of a binding resource
constraint for central banks, represents a great merit from Hall and Reis because these very

344On page 13 we formulated the necessity to understand the transmission mechanism of past great infla-
tions through the central bank’s balance sheet in the first place to evaluate current inflationary risks (in the
euro area); especially because our econometric analysis of those past inflations with a quantifiable measure
can help to assess at what stage a central bank’s financial positions becomes concerning.

345See Reis (2013a), Reis (2013b), Hall and Reis (2013), Reis (2015), Hall and Reis (2015), Hall and Reis
(2016), and Reis (2019).
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limitations have to be seriously discussed – given that central banks’ financing opportunities
have been more and more perceived and targeted by politicians of industrialized countries
in recent years.

The German hyperinflation in the literature: an overlooked central
bank insolvency and untenable (ad hoc) assumptions

In the literature review’s first subsection (8.1) we elaborated on the relationship between
sovereign defaults and hyperinflations mainly by discussing (one of) the leading explana-
tion(s) for the German hyperinflation from Webb (1986). Indeed, this study offered a –
seemingly – satisfying resolution to the stark divergence between the evolution of the money
supply and inflation in post-war Germany that we discussed and emphasized already in sec-
tions 5 and 6. However, after a closer look Webb’s argumentation with expected inflation
turns out to be rather untenable. To be sure, inflationary expectations can potentially ex-
plain (away) the time inconsistencies between the evolution of the money supply and the
price level: if individuals know that the money supply will increase in the future (because –
given current debt and deficits – the central bank will have to “monetary” finance its govern-
ment), then rational individuals would expect inflation and anticipatory adjust all types of
prices already today. Webb (1986) tries to rationalize the mentioned time inconsistencies and
the intensive fluctuations of the German hyperinflation with such inflationary expectations
that were based on good or bad “fiscal news” for the country. After all, expected inflation
should depend on expected deficits because the higher the likelihood of further budgetary
deficits – and therewith a later monetization of (all) accumulated debt – the higher should
be expected inflation.

By this approach Webb (1986), indeed, came close to encounter the real transmission
mechanism for the hyperinflation in Germany by his excellent description of an important
underlying factor : Germany’s (un-) sustainability of public debt in the course of varying fiscal
events. However, even though monetary financing and the unsustainability of accumulated
public debt were the most decisive factors behind the hyperinflation (included by us in the
Reichsbank’s solvency measure),346 our proposed transmission mechanism through the central
banks balance sheet completely differs from the “expectations augmented quantity theory
view” suggested by Webb, who explicitly argues with the money’s effect on goods markets.
Webb simply fails to relate the fiscal events – and the (loss in) value of public debt – to the

346See for the deteriorating solvency of the German State, which is included to compute the Reichsbank’s
solvency exchange rate, figure 22 on page 129. In this figure we also provide continuous numbers for the
fraction of treasury bills held by the public in comparison to the Reichsbank’s holdings of treasury bills.
Even though Webb argues with this fraction of treasury bills he does not provide (continuous) numbers and
we complemented or validated his reasoning with the help of figure 22.
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solvency of the public debt’s holder: the central bank. For not acknowledging this channel,
where a vulnerable central bank stands in the middle of action (SolvFX ↓→ FX ↓→ P ↑),
Webb also cannot explain convincingly the mentioned stark divergence between the evolution
of the money supply and inflation in post-war Germany but has to argue with a variety of
additional – rater untenable – (ad hoc) assumptions.

Webb struggles to explain the violent inflation until the summer of 1922 because Webb’s
very indicator for expected inflation, the one-month forward discount rates on the mark-
dollar exchange rate, show that “until July 1922 the mark sold at a forward premium”
(Balderston, 2016). The relatively stable forward exchange premia until the summer of 1922,
which rather indicate an expected appreciation of the mark, explicitly puts into question
Webb’s expected inflation argument. The price index increased by a factor of more than 40
from the war’s end until July 1922 – and neither the sluggishly increasing money supply, nor
inflationary expectations (measured by forward discounts/premia) can explain this violent
increase in prices (see figure 22 on page 129). Certainly, to “preserve” the quantity theory
view also those contradictory forward exchange premia, which rather indicate an expected
appreciation of the mark until summer 1922, can be explained away by an additional (ad
hoc) assumption and, indeed, Webb raises exactly such an argument or assumption but
without substantiating it in the historical record.347

Surprisingly, for the most exceptional phase, when the Reichsbank stabilized the ex-
change rate from early February to mid April 1923, Webb does acknowledge the price level’s
determination by the exchange rate but he assumes this “reversed” causality (FX ↓→ P ↑)
only for those few month and misses to consider this very effect mechanism also for the
inflationary phases. Nevertheless, Webb (1986, p. 787) wonders why the Reichsbank could
stabilize the exchange rate for such a long time of almost 3 months “despite the absence of
any good fiscal news” and despite all severe economic and fiscal predicaments Germany faced
at the time.348 Consequently, to explain the stable exchange rates and prices, Webb argues
with another (ad hoc) assumption and attributes the Reichsbank’s achievement simply to
people’s beliefs in a prolonged stabilization. In fact, the real reason for the success of the
stabilization, i.e. the Reichsbank’s enormous efforts to defend the exchange rate by sacrific-
ing half its gold holdings to intervene in foreign exchange markets, is extremely difficult to

347Webb argues that the rather risk-averse businessmen in Germany actually did expect a further inflation
in 1921 and the first half of 1922, but the foreign forward market could not reveal this expected inflation
since it was dominated by – mainly foreign – well diversified and risk seeking speculators, who searched for
“an opportunity to make a favorable bet” (Webb, 1986, p. 785).

348Recall from subsection 6.1.3 that Germany was in default of reparation payments, its industrial heart-
land (the Ruhr) has been occupied by France and Belgium since 11th of January, and the Reich faced
enormous expenditures to finance the passive resistance. The passive resistance was an attempt to paralyze
the industry, the administration, and public transports in the Ruhr area by general strikes.
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encounter in the literature349 because the gold losses in conjunction with the stabilization
occurred (or, “were booked”) several months later from May to September 1923. This is
because at the time of stabilization the gold was shipped to foreign central banks and used,
at first, only as collateral to receive credit in foreign exchange; the foreign exchange, in turn,
was used to stabilize the mark on foreign exchange markets. Nevertheless, at the end, the
pledged gold was lost or sacrificed for that 2-3 months stabilization. In contrast to the Re-
ichsbank’s first enormous gold losses during the year 1919, Webb (1986, p. 789) does realize
these gold losses that “were booked” during summer 1923 but – as he cannot make sense out
of the delayed dates – classifies the second halving of Reichsbank’s gold reserves as a minor
and completely ineffective event.

More importantly, Webb’s indicator for expected inflation, the forward discount rates
on the mark-dollar exchange rate, are again in conflict with his argumentation of expected
inflation. In this case, the discounts were considerable and remained high during the complete
time of stabilized exchange rates (even in a similar range to the month before or after the
stabilization). This indicates continuous expected devaluations by market participants during
the complete period of stabilized exchange rates and their disbelief in the Reichsbank’s
capacity to defend the exchange rate even for the next month.350 Webb acknowledges this
inconsistency but without providing any satisfactory explanation, which puts into question
his second (ad hoc) assumption of people’s beliefs in a prolonged stabilization.351 To be sure,
inflationary expectations matter but they cannot explain the enormous discrepancy between
the evolution of the money supply and inflation in post-war Germany.

The only alternative to an entanglement in more and more (ad hoc) assumptions to
justify the missing quantity theory’s relation between the evolution of the money supply
and inflation is to acknowledge that maybe the exchange rate – and not the money supply,
nor expectations about later money supply increases – dominated the the price level during
the complete period. Then, we can ask what caused the devaluations or stabilizations of
the exchange rate, which clearly points to the vulnerability and/or (in-) solvency of the
Reichsbank.352 In conclusion, Webb’s study represents a perfect example for the tendency

349Hidden in the Reichsbank’s annual report for the year 1923 (Reichsbank, 1924, p. 6) or in the committee
of inquiry that we referred to in subsection 6.1.3, one finds that the gold losses in conjunction with the
stabilization occurred (or, “were booked”) several months later from May to September 1923.

350Be aware that the rates are one-month forward discounts and market participants who expect a x%
devaluation in the next month with a 50% likelihood would accept approximately a discount of (x/2)%.

351Moreover, Webb does not mention or discuss the main contradiction of the 2-3 months stabilization
for his complete argumentation in the tradition of the quantity theory: the circulating money supply in
Germany, i.e. the money consumers had at hand, kept increasing strongly and multiplied during the time
of stabilized exchange rates and prices because monetary financing continued and reached – due to the
Reich’s expenditures in conjunction with the Occupation of the Ruhr and the passive resistance – previously
unknown magnitudes (reconsider also subsection 6.1.3).

352Recall from subsection 5.1 that also the heavy devaluation of the mark until February 1920 can be
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in economics, which we disclosed theoretically in subsection 3.1, to interpret the facts in a
more “natural view” (M → P ) while overlooking the “hidden” channel that worked through
the central bank’s insolvency. The prominent role of Webb’s analysis in the literature, i.e.
the acceptance of several – rather untenable – (ad hoc) assumptions, thereby also supports
our second proposition from the research hypothesis on page 13, namely that the focus
in economics on the sheer quantity of money led to an oversimplified and (mis-) leading
‘quantity theory’ view on (hyper-)inflation.

(Un-) debated risks for the euro: the long shadow of the quantity
theory

One could think that – in spite of all these interpretations in the tradition of the quantity the-
ory and in spite of the theory’s presentation in most (introductory) textbooks – the quantity
theory (view) does not influence economists’ reasoning and their policy recommendations;
but, the complete opposite turns out to be the case. It is not the belief in the validity of
the theory itself, because most of us do not believe in such a (precise) accuracy anyway; it
is the general wisdom formed by – or aligned to – a rather quantitative and goods market
oriented view that comes along with the presence of the quantity theory and its application
in countless macro models. Hence, we showed in the literature review’s last subsection (8.3)
that the complete debate about inflationary risks in the euro area is “overshadowed” by
such a rather quantitative – or goods markets oriented – viewpoint on money and inflation.
This inaccurate focus keeps the central banks’ asset sides in a dark grey shade and obscures
the true financial vulnerability of the Eurosystem (the menace of the euro’s dismantlement
“from the inside”). As a result, the vulnerable nature of central banks and the economic
necessity of their impending recapitalizations are almost completely neglected. This is es-
pecially true for the debate about possible Target claim losses that we treated in the first
part (8.3.1) of this subsection about the “(un-) debated risks for the euro”. Equivalently, in
the subsection’s second part (8.3.2) we demonstrated that the most severe inflationary risk
via the Eurosystem’s insolvency is also largely ignored, even by the system’s harshest critics
due to an overwhelming focus on the (hoarded) quantity of money and its possible effect on
goods markets.

For both topics and subsections it is inevitable to discuss the corresponding publications
by Hans-Werner Sinn (and his opponents) because it was Sinn who first revealed the Target
imbalances, expounded them economically, and – by and large – imposed his interpretation
on the economic community. Moreover, Sinn (2021) recently published an utmost popular

explained convincingly by taking into account the Reichsbank’s enormous gold losses from a few months
before (which are not recognized or mentioned by Webb).
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and standard-setting book that warned about significantly stronger inflation rates in the
euro area (in November 2021) before they became reality in 2022 and, therefore, expresses
or leads353 the inflationary concerns (the “inflation-Angst”) in the German speaking part of
the euro area.

The long shadow of the quantity theory and the Target imbalances:
can central banks work with negative equity?

First of all, it is Sinn’s merit that the economic relevance of the Target claims – and therewith
the relevance of central banks’ assets in general – were discussed profoundly in the scientific
community for the first time, after Sinn and Wollmershäuser (2011) presented an in-depth
analysis of the Eurosystem’s Target imbalances. Even though a controversial debate followed,
from the theoretical perspective developed in this paper, the real risks stemming from the
Target claims were rather obscured and not adequately illuminated.

As it turned out, Sinn, who from the very beginning warned the German public about
the huge risk involved in the Bundesbank’s Target claims, faced some kind of an apparent
theoretical dilemma. Given the generally accepted theory of fiat money, the assets of the
central bank do not matter for the stability of the currency or the price level – and, this
assertion is completely in line with a quantity theory perspective: if scarcity guarantees the
money’s value, there is simply no need to back it up with financial assets. Unsurprisingly, it
did not take long for other economists to use this simple fiat money argument to relativize
or downplay Sinn’s main concern that the Target claims from the Bundesbank would signify
a risk for the German taxpayer if the currency union falls apart. De Grauwe and Ji (2012)
argued specifically with the quantity theory of money and criticized Sinn for not understand-
ing that we live in a fiat money system where only the quantity of money (which is accepted
by the public independently from the solvency of the issuing institution) matters, but never
the assets of the central bank.

Instead of responding that any central bank is not only a “money supply regulator” but
also a financially vulnerable bank that requires valuable assets simply because it cannot
guarantee a stable currency without them, Sinn accepted De Grauve’s and Ji’s underlying
argument, namely that the assets of the central bank do not matter for the value of the
monetary base. Even though Sinn insisted in this response – like in many other publications
and interviews – that a loss of central bank assets is a loss for the taxpayer, he agreed that
the central bank can operate with negative equity, or, even without assets. Sinn only insisted

353Even the first lecture that can be seen as a precursor to the book received close to 2 million views, as
of July 2022. For the lecture, which took place roughly a year before the book’s publication, see: https:
//www.youtube.com/watch?v=L-dCADYr2AM.
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that in order to cover the central bank losses in the long run, the bank would – or should
– have to avoid transferring its future profits to the government for many years, until the
losses are compensated and the (negative) equity position is “filled up”. More importantly,
Sinn never promoted the view that a central bank, indeed, requires those assets to back up
the money supply and to guarantee a stable currency.

About a year later, Sinn was also criticized by Buiter and Rahbari (2012) who worked
with the same argument of a fiat money system and claimed that the Eurosystem could
even lose more than its complete assets without any inflationary effect because, additionally,
future central bank profits had to be taken into account. According to Buiter and Rahbari
(2012), the Eurosystem’s complete “non-inflationary loss absorption capacity” amounted
to 3.4 trillion euros in 2012 because the authors added (to the equity-like positions of the
Eurosystem and its complete outstanding stock of currency) the present value of all future
assets that the central banks of the euro area can acquire by note circulation. Again, under
an assumed – or imagined – fiat money system, all these assets that the central banks can
acquire by note circulation in the future are not needed to back the currency. Hence, the
authors claim another 2 trillion euros “future seigniorage” of non-inflationary loss absorption
capacity of the Eurosystem.

The problem with this approach is not the assumption that future profits can be cap-
italized in the present. As we showed in subsection 6.2, Austria, Hungary, and Poland
recapitalized their central banks in the 1920s partially by offering to private investors stocks,
which disbursed the majority of the respective central bank’s future incomes (guaranteed
by the bank’s statutory monopoly of the note circulation). Hence, it was possible to raise
some initial capital – i.e. a few percent of the balance sheet total – by offering the future
profits of the bank to the investors. Raising paid-in capital was (or is), however, strongly
limited because the distributions of dividends for the stockholders could (or can) only be
paid by the genuine profits of the bank acquired through the interest rates they charged on
advances. On the contrary, Buiter and Rahbari (2012) claim – because we live in (or they
simply assume) a fiat money system – that the “profit”, or seigniorage, of the central bank
is equal to the complete sum of additional notes issued. As none of these notes has to be
backed by an asset, any asset acquired by some additional issued notes is defined as (future)
seigniorage.

Sinn, again, accepted – and in this case even adopted – Buiter’s and Rahbari’s estimate
of the Eurosystem’s non-inflationary loss absorption capacity of 3.4 trillion euros. We know
from Sinn that he accepted both arguments, i.e. the one from De Grauwe and Ji (2012)
as well as the one from Buiter and Rahbari (2012), rather “in passing” in the following
sense: even though his critics might be correct in pointing out that there is no need to back
up the (future) money supply, it does not make much difference, since in the long-run the
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taxpayer is affected in any case.354 Nevertheless, the theoretical premise for the possibility
of enormous non-inflationary central bank losses remained in the debate about the Target
imbalances (and is repeatedly formulated until today).355 Apparently, this comes from the
simple fact that the very figurehead for the Target imbalances never postulated that central
banks, indeed, require valuable assets to back up – and to guarantee thereby – a stable
currency.

Evidently, the empirical results (section 5) as well as the documented historical events
(sections 6, 7) from this investigation about the great inflations of the 1920s completely
contradict to the upper theoretical premise postulated by Buiter, Rahbari (and adopted by
Sinn). However, one could argue that Sinn was right in accepting De Grauwe’s and Ji’s claim
of an unnecessary backing as well as Buiter’s and Rahbari’s proposal of the Eurosystem’s
enormous loss absorption capacity because debating the underlying theoretical question (if
central banks are “financially vulnerable banks”) is tiresome and not helpful for concrete
economic policy. On the contrary, we argue that the complete opposite is correct: to discuss
the underlying theoretical question is urgently needed because with those circulating and
solidifying ideas of central banks’ enormous loss absorption capacities we are trillions of
euros away from reality (given our empirical and historical evidence). Our politicians, who
are always interested in tapping the financing opportunities of their central banks, will not
realize by themselves – or broach the issue of – the inflationary effect of central bank losses.
Therefore, we desperately need clear statements (or at least a debate) from (inside) our
profession about the inflationary effect of central bank losses. In short, without clearly
pointing out – or at least discussing if – the (future and current) monetary base has to be
backed by valuable assets, we simply cannot

• understand, or even think about, the (true) financial vulnerability of the Eurosystem,

• gauge, or even perceive, the most severe inflationary risk though the Eurosystem’s po-
tential insolvency and the euro’s dismantlement “from the inside” (see also subsection
8.3.2 for the affirmation of this claim),

354Like before, Sinn added to the Eurosystem’s “loss absorption capacity” that central bank losses are
losses for the taxpayer under all circumstances because the central bank would – or should – have to avoid
transferring its future profits to the government until the losses are compensated and the (negative) equity
position is “filled up”. However, Sinn agreed that such a loss for the Eurosystem of 3.4 trillion euros would
not cause inflation.

355See for example ?, p. 2, who claims that the Eurosystem’s central banks can cancel all public debt
holdings because they do not need any assets: “As long as the money base is kept unchanged, the value given
to the government bonds on the balance sheet of the central bank has no economic consequence. If these
bonds were to be set equal to zero (so-called debt cancellation) the counterpart on the liabilities side of the
central bank would be a decline in equity (possibly becoming negative). But again, this is of no economic
consequence. A central bank issuing fiat money does not need equity. The value of equity on the books of a
central bank only has an accounting existence.”
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• set up a socially compatible “emergency funding schemes” to recapitalize the Eurosys-
tem if necessary,

• understand the necessity of – and prepare for – the immediate recapitalizations of the
Target-creditor central banks that might become necessary from one day to the next,

• set up a socially compatible “emergency funding schemes” to recapitalize individual
member banks that may suffer such Target losses,

• avoid further misconceptions based on an initial acceptance of a false theoretical
premise.

Indeed, at the end of subsection 8.3.1 we exposed the theoretical confusion that is caused
by keeping the premise of an unnecessary backing of the (future) money supply. Given this
premise of relatively inconsequential central bank losses, Fuest and Sinn (2018) struggle to
set out in their theoretical paper “Target Risks without Euro Exits” how Target-creditor
central banks might be burdened if the currency union sticks together. As we demonstrated,
these publications give us a completely misleading idea of the consequences of central bank
losses and distract from the main political task: to preserve the Eurosystem’s capitalization
in order to grantee a stable (or hard) currency. Our politicians and policymakers need clearly
formulated and publicly reported “red flags” and “warning signs” because, as history tells
us, they always try to tap the financing opportunities of their central banks. Hence, the
utilization of the premise of relatively inconsequential central bank losses, as in Fuest and
Sinn (2018), will only encourage our policymakers further.

The long shadow of the quantity theory and the Eurosystem’s toxic
assets: only a “missing brake” or an “accelerator pedal” on the road
to inflation?

In the mentioned book that dominates the debate about the euro area’s inflation (at least in
the German speaking countries) Sinn (2021) argued that several counties rely on the “ECB”,
or more precisely the Eurosystem, as a market marker for their bonds, which makes it almost
impossible for the Eurosystem to vigorously combat inflation once it starts to accelerate.
While this claim of a “missing brake” and the correspondent analysis are completely in line
with the view developed in our paper, Sinn afterwards argues almost exclusively with the
mere (hoarded) excess quantity of money and its likely effect on goods markets. Sinn (2021,
p. 217-219) determines this excess quantity of money by gauging the over-proportional
increase of central bank money relative to the euro area’s GDP growth after the second
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quarter of 2008 (a sixfold over-proportional increase of the monetary base). Then, Sinn
(2021, p. 224-37) explains in a Keynesian framework why that excess quantity of money
did not affect aggregate demand but – almost exclusively – flooded into liquidity hoards and
formulates his main concern: the hoarded central bank money (M0) of 4.9 trillion euros could
be transformed into broader monetary aggregates (i.e. credit) and thereby create additional
demand on goods markets. The following analysis by Sinn (2021, pp. 238-44) represents the
typical modern quantity theory approach augmented by the Keynesian arguments of filling
hoards and the well-known liquidity trap (Sinn, 2021, pp. 245-54).

Given the excess quantity of 4.9 trillion euros hoarded money, a variety of typical triggers
or knock-on effects come to mind and are formulated by Sinn (2021, pp. 343-55): the price
increases in the (German) real estate market, over-sized economic spending programs, and
pandemic-related supply shortages.356 All those cost-push and demand-pull arguments on
goods markets might be correct but Sinn completely ignores an additional force for inflation,
which, as we explained in subsection 3.3.5, tends to dominate and to trigger all those goods-
market-oriented reasons for inflation once it becomes effective: the “internal dissolution” of
the euro via the Eurosystem’s insolvency and the financial vulnerability of its issuing banks.
That vulnerability implies both the euro’s decline in value on foreign exchange markets and –
at the same time, or even as a consequence – its decline in value on domestic goods markets.
Consequently, the Eurosystem’s “toxic” assets do not just represent a “missing brake” but
an “accelerator (pedal)” on the road to inflation. To combat this additional and more severe
inflationary force it is not sufficient to decrease the mere supply of money if the financial
strengths of the issuing member banks are not reinforced at the same time.

Since for Sinn the all-important problem lies in the excess (hoarded) quantity of money,
it is only logical that he strenuously searches for viable options to reduce the money supply,
down to the level of 1.09 trillion euros which he identifies to be non-inflationary. From a
quantity theory perspective, this approach to only focus on the quantitative relation between
money and GDP is completely logical; from a central bank (in-) solvency perspective, the
following suggestion to lower the money supply, appears rather bizarre. Apparently, also Sinn
(2021, pp. 338-40) falls into the popular error or the seductive idea that central banks can
always reduce or absorb the money supply (in circulation) by issuing bonds or by offering to
commercial banks interest payments on their reserves (on fixed-term deposit facilities at the
central bank).357 However, this notion of omnipotent central banks completely ignores the

356In addition to these typical triggers (and the supply shortages in conjunction with the war in Ukraine),
Europe faces two more structural problems, which suggest price increases over the next decades. Sinn (2021,
pp. 636-71) emphasizes that the European (“green”) energy policy implies higher resource prices (at least
initially) and that the aging of European societies implies less production (supply) during times of a sustained
demand by the elderly (Sinn, 2021, pp. 363-71).

357Apart from the usual current account (commercial banks can always claim immediate payment in
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nature of those money-absorbing operations. Any debt-instrument (like bond issues) used to
redeem or to absorb “notes”358 from circulation represents a pledge to pay back more notes in
the future. In our words – from a solvency-perspective on central banks – nothing is gained
by exchanging one liability (notes) into another liability (such as bonds, which at the end
imply more circulating notes in the future). If a central bank becomes vulnerable for a certain
mismatch between assets and liabilities this solvency-problem cannot be solved by swapping
“notes” into “pledges of more notes”. Such a swap signifies only further expenditures and
therewith a further deterioration of the central bank’s balance sheet in the future which is,
however, immediately perceived and anticipated by all market participants.

Again, if one considers only goods markets, where money is used, the one-dimensional
aim of reducing the supply of money – even by issuing debt-instruments with high interest
payments – represents a coherent policy to combat inflation. If, however, we also consider
the institutional side of money, where money is created and redeemed, we have to take into
account the financial strength of the issuing bank, which would be rather adversely affected
by borrowing from the banking sector. Sinn (2021, pp. 338-40), who does not regard the
Eurosystem’s financial vulnerability or possible insolvency, consequently identifies only one
relevant counter-argument against the central banks’ massive borrowing from the banking
sector: he argues that this policy is legally not permissible under constitutional law in the
euro area. If Sinn was correct and only a legal barrier would bar the way to effectively
control inflation we could finally breathe a sigh of relief, adjust the law, reduce the money
supply and get inflation under control. This reflection should display the inconsistency (or
the wishful thinking) from all type of argumentation that ignores the central bank’s solvency,
which strictly limits its potency and scope of actions.

To sum up, in Sinn’s theoretical framework the Eurosystem’s “brake” to stop inflation
is damaged (because it cannot sell its acquired sovereign bonds without severe distortions)
and blocked (because under the prevailing law the system cannot borrow from the banking
sector). In our theoretical framework, the Eurosystem’s “toxic” assets do not just represent
a “damaged and blocked brake” but also an “accelerator (pedal)” on the road to inflation,
which will be pressed if – and as strong as – markets refuse to hold the respective government
bonds.
physical notes), the central bank can also set up fixed-term deposit accounts (commercial banks agree to
deposit their money for several days or weeks). The latter type of accounts conventionally does not form
part of the “high powered” money supply M0. However, central banks have to offer a higher interest rate
than the one paid (or charged) on the current account in order to convince commercial banks to deposit
their money for a fixed term.

358Here and in the following sentences we mean by “notes” obviously the complete monetary base, which
includes notes in circulation and deposit facilities at the central bank. However, the physical notes are easier
to imagine and comprise metaphorically their electronic counterpart.
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The long shadow of the quantity theory and the neglection of the
“weak-currency-channel” through the Eurosystem’s insolvency

The last trigger for inflation that Sinn (2021, pp. 371-73) adduces consists of a devaluation
of the euro against the United States dollar – but, Sinn does not provide even a single
sentence as to what could be the main force that may cause such a devaluation, namely, the
Eurosystem’s “toxic” assets and its financial vulnerability (or likely insolvency). After Sinn
(2021, 371-72) draws a comparison to the dollar’s appreciation between 1979 and mid 1980s
under the 12th chair of the Federal Reserve with Paul Volcker, he examines on nearly one
single page (Sinn, 2021, p. 373) the consequences for a similar scenario today. If the Federal
Reserve will increases interest rates significantly to combat inflation (like it did from 1979
to 1981) and stronger than the Eurosystem increases its interest rate (on MROs),359 Sinn
(2021, pp. 372-73) suspects a “run” on the dollar or dollar-denominated financial assets.
The following devaluation of the euro could lead to higher import prices and the European
labor unions could push for higher wages of their members in the export sectors.

First of all, the euro’s devaluation represents a – or the – major threat for a really
accelerating and long-lasting inflation in the euro area and should be treated in a complete
chapter, not just on one single page. Secondly, the well-known exchange rate determination
argument of an interest rate differential between the federal funds rate and the Eurosystem’s
interest rate (on MROs) can be interpreted as reflecting only one small symptom of the
Eurosystem’s financial weakness – at an initial stage. That interest rate differential is,
however, far from the real complications that could emerge with the Eurosystem’s insolvency.
The force of an insolvency-driven devaluation against all stable foreign currencies, its causes,
and the necessary counter-measures cannot be understood in the context of interest rate
differentials between two (systems of) central banks. The real problem that could demote the
euro to a weak currency is an internal one – reflected on the asset sides of the Eurosystem’s
national member banks – and not a higher interest rate of the world’s reserve currency (even
though more currency competition always signifies a more complicated environment).

Moreover, already when Sinn (2021, p. 333) examines the popular and seductive proposal
to cancel the public debt held by the Eurosystem’s central banks360 (or to convert it in
consols) it becomes evident that he does not regard the Eurosystem’s insolvency in any
sense. Such a cancellation implies the system’s immediate vulnerability on foreign exchage

359The main refinancing operations of the Eurosystem are (or have been) its most important monetary
policy instrument (during “normal” times). The MROs represent weekly liquidity-providing transactions
(“lending”) against eligible collateral to counterparties that meet the Eurosystem’s eligibility criteria.

360“Cancel the public debt held by the ECB and ‘take back control’ of our destiny”:
Euractiv, opinion piece signed by a group of 100 economists, politicians, and campaign-
ers: https://www.euractiv.com/section/economy-jobs/opinion/cancel-the-public-debt-held-by-the-ecb-and-
take-back-control-of-our-destiny/.
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markets because the Eurosystem would have lost completely the potency to redeem its
money supply. However, Sinn only annotates that the mentioned “brake” to stop inflation
would be permanently damaged and that the Target imbalances would be made permanent.
Apparently, Sinn does not even think about a likely devaluation of the euro after such a
massive debt cancellation – even though a debt cancellation represents the mere opposite
of a recapitalization. This sightlessness of central bank’s financial vulnerability may stem
from – or at least go hand in hand with – Sinn’s quantitative understanding for money and
inflation that he also emphasizes in the books opening and the epilogue (as we showed next).

The long shadow of the quantity theory and a telling (mis-) inter-
pretation of its “founder” (Copernicus)

The long shadow – or the dominance – of the quantity theory view even reaches the oldest
treatise on inflation in Germany which was written by Nicolaus Copernicus who is said to
have derived or discovered the quantity theory. We mentioned this typical and widespread
(mis-) interpretation of the treatise because it demonstrates precisely the spurious tendency
in economics to focus on the sheer quantity of money, instead of its quality (or its “backing”).
Also Sinn (2021) quotes at the opening of his book and in the epilogue a passage from the
treatise. At first sight, the cited passage indeed links inflation to the quantity of coins issued
and thereby nicely parenthesizes Sinn’s main argument or concern of an excess quantity
of money in the euro area. However, for Copernicus the real reason for all price increases
or inflation consists – also in the quote used by Sinn – of a lower silver content of the
new coins that are put into circulation. In all three versions of his treatise on coinage and
inflation Copernicus – exclusively – states that rising prices are caused by a debasement (a
worsening quality) of the coins in terms of their weight and/or relative content of precious
metals compared to copper. To make Copernicus’s view on inflation more tangible, we quote
another passage, which – as Wolff (1990, p. 71) realizes – is often omitted by those authors
who detect the quantity theory in Copernics’s writings. After enumerating a variety of goods
and services that all together rise in price, Copernicus continues: “Since we are mentally lazy
we cannot comprehend that the price increases of all goods stem from the low weight of the
coins. Indeed, everything increases and decreases in prices, depending on the quality of the
coins [...].”361 In the third version of his treatise, which is significantly longer than the first
two ones, Copernicus even takes into account the Prussian mark’s simultaneous decline in
its external value, i.e. the depreciating exchange rate, as a result of the mark’s debasement.

Since for Copernicus the price increases and the devaluations are caused – solely and
exclusively – by the coins’ debasement he, as a matter of fact, explains inflation completely

361See for all quotes and translations subsection 8.3.2.
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in line with our hypothesis of the money’s “dismantlement from the inside”. The mentioned
quantitative (mis-) interpretation of Copernicus by Sinn and others is not wrong per se (be-
cause quantity increases and quality deteriorations are strongly related) but, it undoubtedly
demonstrates a disproportionate focus on the sheer quantity of the circulating medium.362

The point of confusion is that the debasement of coins often occurred in the course of an
excessive coin issuance because the respective territorial lord tried to gain advantage by
lowering the content of precious metals. Equivalently, in the 1920s the respective govern-
ment also tried to gain advantage by tapping the financing opportunities of its central bank,
which, in this case, debased the quality of the currency’s financial backing. Therefore, as in
the 1920s or today, strong money supply expansions usually go hand in hand with a worse
quality (or “backing”) of the newly issued money - and, the low silver content of the mark
coin, the real reason for high inflation in 16th century Prussia, represents the counterpart of
toxic or questionable central bank assets today or in the 1920s.

Stepping out of the theoretical shade: an evidence-based (and
econometrically substantiated) perspective on central banks

So far we outlined in the first two parts of subsection 8.3 (i.e. in 8.3.1 and 8.3.2) that
the discussion about inflation in the euro area revolves around the heavily increased money
supply and its likely effects on goods and labor markets. At the same time, the Eurosystem’s
solvency, which – according to our research – is decisive to evaluate the risks for high inflation,
is not analyzed thoroughly – except for some generalized theoretical considerations that are
not substantiated by any data or historical evidence. Hence, in the closing part (8.3.3) of
the literature review’s subsection “(un-) debated risks for the euro” we proposed to orient
ourselves around historical evidence and the empirical reality instead. As we showed over the
course of this paper (especially sections 4 and 5) and as we suggested in the fourth proposition
of our research hypothesis on page 13, the central bank insolvencies of the 1920s – and the
later recapitalizations – are numerically quantifiable and can be analyzed econometrically
which, in turn, provides us with a much deeper and more accurate understanding of the
transmission mechanism. In particular, we proposed in the research hypothesis that we can
learn at what stage a central bank’s financial condition becomes concerning. In this respect,
we want to emphasize that the presented quantitative and historical evidence (section 4-7)

362Sinn’s quantitative interpretation of Copernicus becomes evident when he repeats the second part of the
mentioned quote from the book’s opening in the epilogue, which starts as follows: “If it [this problem] has
taken over and has become exaggerated but is detected too late, the lord cannot eliminate it [this problem]
without effort or without burdening his subjects again [...].” Apparently, for Sinn Copernicus refers with “it
[or this problem]” to the expanded quantity of money because after the quote he continues: “This book aims
to prevent that the enormous excess quantity of money will be detected too late.” See subsection 8.3.2 for
all translations.

240



10 Summary and conclusion

differentiates our estimates from the discussed theoretical considerations or premises about
the (im-) possibility of central bank insolvencies (by Sinn, his opponents, and others).

Based on our results, there is no reason to assume that a central bank can preserve the
stability of its currency if it exhibits a substantial mismatch between its assets and liabilities.
On the contrary, our (in-) solvency measure for central banks (see equation 4 on page 25),
which in the econometric analyses turned out to have a high explanatory power for both the
inflationary periods and their sudden ends, indicates that a central bank already becomes
vulnerable on foreign exchange markets when its overall liabilities surpass the market value of
the bank’s assets. Furthermore, also the more detailed analyses of the four recapitalizations
and the central banks’ individual balance sheet positions in subsection 6.2 clearly reveal that,
in all cases, it was absolutely necessary to back the complete money supply (and a few other
liabilities) with valuable financial assets. Taken together, our empirical and historical results
represent substantial evidence for the presumption that the Eurosystem’s “non-inflationary
loss absorption capacity” is limited to its equity.

In contrast to our quantitative results, the contradictory and theoretically derived premise
that the Eurosystem – or individual Target creditor member banks after a breakup – are
capable of absorbing massive losses because they can count on the present value of their
(capitalized) future seigniorage of an unbacked money supply has not been, and probably
can not rationally be, substantiated with any data by the proponents of that view. None of
the economists who we mentioned in this context or subsection (8.3) offered any empirical
study or historical research to confirm their projections or claims.

As we already mentioned, our results are not in conflict with the objective fact that future
profits are capitalizable in the present. Recall that we showed in historical documents from
the 1920s that Austria, Hungary, and Poland363 recapitalized their central banks partially
by offering stocks to private investors, which disbursed the majority of the respective central
bank’s future incomes. However, it was only possible to raise a small percentage of the bal-
ance sheet total by offering future profits of the bank to the stockholders.364 This real world
evidence completely deviates from the theoretically derived “colossal” future seigniorage for
the Eurosystem as assumed by its proponents (see subsections 6.2 and 8.3.1, respectively).

363Recall, however, that according to Borodziej (2010, p. 139) the distribution of shares in Poland repre-
sented forced subscriptions which seems very plausible given the economic difficulties of the country and the
relatively high risks for the shareholders (see subsection 6.2).

364As we explained in subsection 8.3.1, raising paid-in capital was (or is) strongly limited because the
distributions of dividends for the stockholders could (or can) only be paid by the genuine profits of the bank
acquired through the interest rates they charged on advances (or the income from acquired interest-bearing
assets). On the contrary, all the proponents of a much larger future seigniorage claim – because we live in
(or they simply assume) a fiat money system – that the “profit”, or seigniorage, of the central bank is equal
to the complete sum of additional notes issued. Since in their imagination none of these notes has to be
backed by an asset, any asset acquired by some additional issued notes is defined as (future) seigniorage.
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Moreover, in the real world cases of the 1920s, paid-in capital had to be raised in the
first place to recapitalize the central bank. This, in turn, requires to convincing sufficient
investors about the bank’s application of sound banking principles in the future and its
definite renunciation to monetary finance its government. In Austria and Hungary, this
market confidence was achieved with the financial assistance and oversight from the League
of Nations, which strictly controlled the respective government’s budget and the solidity of
the central bank’s balance sheet. In contrast, the German government, which at first did
not receive any assistance and/or supervision from foreign powers, had to oppose a forced
mortgage to finance the Reichsbank’s recapitalization because market participants were not
willing to invest in the daring venture of a reformed central bank in a completely insolvent
country (for all those recapitalizations, see subsection 6.2). In summary, history tells us
that the capability of any central bank to raise (paid-in) capital on the basis of promised
future income distributions also represents a market outcome. In contrast, the proclaimed
notion or idea of a “non-inflationary loss absorption capacity” implies that a central bank can
simply decide (“by itself”) – independently of any market expectations – to run an enormous
negative equity position on the basis of its future incomes.

The importance of a correct diagnosis to change a patient’s behav-
ior and the euro’s undetected internal “tumor”

Apart from the counter-factual premise of central banks’ “colossal” loss absorption capaci-
ties, we expounded in subsection (8.3) the more fundamental obstacle to perceive the true
inflationary risks in the euro area. The majority of economists stick to, or cultivated over
many decades, a rather quantitative – goods and labor markets oriented – viewpoint on
money and inflation that keeps the institutional side of money of the central banks’ assets
in the dark. As mentioned before, this prevailing focus in economics on goods and labor
markets (see subsection 3.1), where money is used, made us blind to the (“less visible”) insti-
tutional side of money, where money is created and redeemed. In this respect, consider that
the most dangerous threats are the ones we are not aware of, like cancer, because they build
up and spread uncontrollably until the symptoms become too painful to ignore. Based on
our research and in metaphorical terms, the euro’s “tumor” consists of the inherent default
risks of the various positions on the member central banks’ asset sides, which have grown for
more than a decade and could suddenly develop “malignant” as market expectations shift.
Nevertheless, the Eurosystem’s internal cancerous growths can still be cured, but only by the
proper therapy, which requires, first of all, the tumors identification and a clear formulation
of its consequences (i.e. inflation). Without clearly pointing out the severe consequences of
the Eurosystem’s insolvency – or the disastrous consequences of individual member banks
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insolvencies (after the system’s dissolution and an insufficient settlement of the Target imbal-
ances) – no countermeasures are politically feasible. Like in the medical analogy, a correct
diagnosis is absolutely necessary for a proper treatment which presupposes, first of all, a
clear description of a disease’s repercussions in order to change a patient’s behavior.

In this respect, consider Sinn’s restless fight over the last ten years in a series of ground-
breaking publications365 to make German taxpayers and their political leaders aware of the
immense risk in conjunction with the Bundesbank’s Target claims. Even though Sinn suc-
ceeded to convince large parts of the economic community and the informed public about
the fact that the Bundesbank might lose hundreds of billions of euros in Target claims (if the
currency union falls apart), he failed to bring the “Target issue” into the political debate,
and, as a consequence, nothing has changed in practice. This failure, in our conviction, sim-
ply stems from a severe misdiagnosis: Sinn never suggested that the Bundesbank, indeed,
would be insolvent after losing a sizable share of its Target claims and, therefore, had to be
recapitalized immediately by German taxpayers to stabilize – and to collateralize – the “new
German mark”. Until today, Sinn never considered this dire consequence of an immediate
financial burden for the general budget and the taxpayer but he repeatedly assumed that
the Bundesbank’s losses could be passed, little by little, to the sovereign via the cancellation
of future profit distributions. Sinn’s assumed scenario of a foregone annual income for the
German finance ministry of a few billion euros366 is, however, not intimidating or urgent
enough to alert the public and to lift the “Target issue” onto the political stage.367 As a con-
sequence, the Target imbalances remained too much in the abstract and – as a direct result
– we are completely unprepared for the Bundesbank’s recapitalization, which could become
necessary on any given day. Equivalently, we are also completely unprepared to deal with
the Eurosystem’s insolvency (and its necessary recapitalization), simply because we never
thought about this incident and its severe consequences. Therefore, we analyzed both of
these scenarios in the policy section (9) of our paper.

365Among them Sinn and Wollmershäuser (2011), Sinn (2012b), Sinn (2016), and Sinn (2021).
366Sinn does not state a specific number for the Bundesbank’s annual profit, which depends first and

foremost on the applied bank rate of the (main) refinancing operations. The Bundesbank’s profits also
varied significantly before the Eurosystem lowered the interest rate on its (main) refinancing operations
after the outbreak of the financial crisis from 2007/08, but a range between 3-7 billion euros could be
considered a “normal profit” under the application of a “normal” bank rate.

367Moreover, the extremely long time period – never mentioned by Sinn – necessary to cover a loss from
some hundred billion euros already reveals the dubious nature of the hypothesis that a central bank could
work with such an immense negative equity and could be recapitalized over many decades or even up to a
century.
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Inflationary risks through the Eurosystem’s (the ECB’s) insolvency

In subsection 9.1, we analyzed the solvency of the Eurosystem as a whole by using its consol-
idated balance sheet from December 2021 that combines the balance sheets from all national
central banks and the (rather small) balance sheet from the ECB (see figure 23 on page 168).
In summary, we revealed that the euro is largely backed by two highly risky positions. The
first, “lending to credit institutions”, consists mostly of long-term claims secured by ques-
tionable collaterals against commercial banks (many of those in countries like Italy, Spain,
Greece, or Portugal). The second position, “securities of euro area residents,” consists of
around 50% of government bonds from countries which are already in financial difficulties.
The massively increased size of the balance sheet makes every percentage loss from either of
these positions relatively large compared to the equity positions of the Eurosystem.

Fortunately, the central banks in the euro area accumulated huge amounts of gold under
the Bretton-Woods-System and the increasing gold prices led to an additional equity posi-
tion of around 555 billion euros (“revaluation accounts” in figure 23). This position is only
listed on the liability side because the gold holdings on its asset side are represented with
their market value. The revaluation account (mostly representing the revaluation of gold) is
therefore an equity position from an economic perspective which amounts to 7% of the bal-
ance sheet total. Moreover, this account represents international reserves which appreciate
when the euro depreciates. The Eurosystem, therefore, can cover substantial losses but the
risks on the asset side contain potential losses of a multiple of its equity.

In conclusion, central banks are generally able to help out their governments and/or com-
mercial banks when they have funding problems by taking the risks that markets are not
willing to bear on the central banks’ balance sheets. This is, in simple words, precisely what
occurred over the last ten-plus years in the euro area. The support by the central banks,
however, does not come for free. When the risks materialize, first, the equity positions of the
central banks are used up. If, however, the losses significantly exceed the equity positions,
then the euro has to devalue accordingly because market participants (be it speculators,
foreign exchange dealers, or the public) will, at some point, test the solvency of the Eu-
rosystem by selling their euro holdings against other major currencies. We have never heard
such a clear statement regarding the stability of the currency depending on the solvency of
the respective central bank(s) from influential economists. This, in our view, has to change
immediately if we want to preserve the euro as a stable currency.
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Target imbalances, misdirected incentives, and centrifugal forces in
the euro area

For a deeper understanding, we considered in subsection 9.2 two national central banks
and their balance sheets, The Bank of Italy and the Bundesbank, which are behind the
consolidated balance sheet of the Eurosystem. With the example of the Bank of Italy, we
first showed (in 9.2.1) that a further deterioration of the Eurosystem’s solvency is very likely
because the fundamental problem of our (rather decentralized) system of central banks,
the divergence between decision and liability, worsened in the last decade. In fact, the
divergence between decision and liability intensified under the Eurosystem’s various (public
debt) purchase programms (most notably, the PSPP and the PEPP).368 In this respect,
we also explained the mechanism of how the Target liabilities from some Target creditor
countries, like Italy, increased with the successive introduction of those purchase programms
from around 162 billion euros in March 2015 to 587 billion euros in December 2021 (see
figure 24 on page 173 for balance sheet from the Bank of Italy). Additionally, we described
why the Italian central bank became – through this very process – a powerful debtor in the
euro area and can threaten the Target surplus countries or their central banks with an exit
strategy that immediately puts all Target claims and the survival of the entire Eurosystem369

at risk. Therefore, the fundamental problem of Italy’s Target liabilities is, in simple words,
that the country does not have to fear bankruptcy as much as it had to fear it without
such liabilities. If Italy goes bankrupt, then its central bank will face bankruptcy, too, and
through the Target liabilities of the bank, the losses are transmitted to the other national
central banks. This asymmetry represents a clear divergence between decision and liability
because Italy can rely on plenty of financial assistance from the Eurosystem and the member
states (especially the Target surplus countries) and increase its government spending with
less prudence than without being such a powerful debtor. The main Target surplus countries
like Germany can hardly allow an Italian bankruptcy to happen as this puts the complete
currency union, and the complete Target claims from the Bundesbank, at risk.

Moreover, even if Italy, at some point, comes into severe financing problems and has to
368The PSPP and the PEPP (where, in simple words, each national central bank purchases mainly bonds

from its own government) is generally considered to be more symmetrical than the former SMP (where each
national central bank had to purchase government bonds from Italy, Spain, Ireland, Portugal, and Greece).
However, though the overall purchases from the PSPP (and in simplified terms the PEPP) represent a
weighted portfolio of the member states’ government bonds, in the end, each national central bank ends up
with the bonds from its own government. Therefore, the symmetry is restricted to the overall purchases but
the PSPP and the PEPP are completely asymmetrical in the sense that each national central bank purchases
the bonds from its own government.

369As we explained in subsection 9.2, if a huge Target deficit country like Italy leaves the currency union and
does not pay for its debt against the Eurosystem, other countries (which do not want to take responsibility
for these losses) have a disproportionate incentive to also leave the currency union.
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restructure its debt, an obvious solution to reduce the overall debt from the government
without a heavy (and unpleasant) haircut for the remaining private bondholders is at hand.
This solution stands out jarringly in the balance sheet of the central bank in figure 24 and
caught the attention of Italian politicians who promised enormous public spending programs
to their electorate. The public debt (on the asset side) could be reduced or canceled if
simultaneously the Target liabilities (on the other side of the balance sheet) are also reduced
or canceled. Canceling the public debt held by the Bank of Italy would be an enormous relief
for the state finances as it lowers the overall public debt considerably. Indeed, Italy could
leave the currency union and/or declare bankruptcy for the Bank of Italy in the process of
the mentioned sovereign debt restructuring.370

The point is that, due to the missing settlement mechanism in the Eurosystem, the
important Target deficit countries like Italy transformed a significant part of their debt held
by private investors to debt held by their own central banks. Loosely speaking, they used
the “printing press” from the Bundesbank371 to pay for the purchase of their debt. The
Bundesbank is therefore, in economic terms, the real creditor behind the debt purchased by
the Bank of Italy, but it has no such powers like private bond holders. Its statutory claims
for a refunding of the Target balances in the case of a bankruptcy of the Italian central bank
are highly uncertain and depend more on politics. Therefore, the incentive for the Italian
government to risk insolvency given the immense promised spending programms increased
even further. In the case of a necessary restructuring of the public debt in Italy, the country
has a strong incentive to leave the currency union and to refuse the (complete) payment
of the Target liability from its central bank. In conclusion, it is only logical that Italy’s
main creditor in economic terms, the Bundesbank, is likely to bear its share of an Italian
bankruptcy by not getting a significant part of its Target claims refunded.

What will happen if the Bundesbank goes bust?

In the second part of subsection 9.2 (i.e. in 9.2.2) we analyzed the consequences of the euro
area’s breakup for the important Target surplus countries with the example of Germany.
For that aim we had to first gauge the complete losses, or the maximum potential losses,372

370The government bonds held by the Bank of Italy are issued under Italian law which signifies that the
Federal Government can decide that the bonds held by the central bank are not (or only partially) serviced.

371It is important to note that, for an improved readability, we focused on the Bundesbank and do not
mention the other important Target surplus central banks from the Netherlands, Luxembourg, Finland, and
Ireland.

372In order to analyze the consequences for the Bundesbank due to a breakup of the Eurosystem, we
assumed, for simplicity, a complete breakup of the system, and, further, that the Target imbalances are not
settled at all. Such consequences apply partially for a partial breakup of the Eurosystem (if e.g. only one
Target deficit country leaves) and a partial settlement of the Target imbalances. In this case, the losses are
split among the remaining members and the Bundesbank has to bear only a certain share depending on its

246



10 Summary and conclusion

for the Bundesbank in the breakup scenario. We based our analysis on the numbers from
the end of December 2021 as portrayed in the simplified balance sheet of the Bundesbank
in figure 25 on page 178. After discussing a variety of arguments, we concluded that the
amount of Target claims at any point in time (1,259 billion euros in December 2021) are a
valid reference point to gauge the maximum potential losses for the Bundesbank.373

However, the more interesting question is, what could happen if the Bundesbank incurred
such losses? Technically, the bank would be insolvent because its equity principally consists
of the “revaluation accounts” which amounts to only around 6% of its balance sheet total (see
figure 25). As we extensively discussed already in the literature review, many economists,
among them the figurehead for the Target imbalances, believe that it would not be necessary
to recapitalize the Bundesbank in order to guarantee a stable new currency (the new “mark”).
However, based on our research, the Bundesbank’s immediate recapitalization would be
inevitable in order to launch such a stable new currency. Nevertheless, the recapitalization
of the Bundesbank would imply an eminently expensive procedure. Even if the loss of Target
claims amounts only to 50% of the maximum potential loss, it is still about 600 billion euros,
which is approximately one and a half times Germany’s federal budget for an entire year
(around 400 billion euros for 2021). Therefore, the government would have to issue an
enormous additional debt in order to recapitalize the Bundesbank. Due to these extreme
numbers, we presumed that the recapitalization of the Bundesbank would be administered
by a mix of an increased public debt, some kind of compulsory distribution, and by freezing
certain bank accounts in order to (temporarily) diminish the liabilities of the Bundesbank.

The crux of the matter is that we will be able to observe weather such measures for
an immediate recapitalization are necessary or not. The breakup of the Eurosystem would
offer a marvelous natural experiment (for science – not for the taxpayer) because the Target
claims and liabilities are distributed very unevenly among the 19 national central banks.
Similar countries like Germany (with enormous Target claims per capita) and Austria (with
substantial Target liabilities per capita) would be affected very differently. If Sinn and others
are correct, then the new “mark” would be as stable as the new “schilling” without the
Bundesbank’s recapitalization by marketable assets.374 Therefore, if the euro really breaks
apart, economists will likely wake up and notice that central banks have always been banks
that need assets, like all other banks, to guarantee the acceptance of their liabilities.

In conclusion, without considering a central bank’s insolvency, one is not in a good

capital key at the ECB.
373See for a more precise estimate of about 85% of the Bundesbank’s Target claims footnote 243 on page

166.
374The only difference, according to Sinn’s arguments, between Germany and Austria would be that the

Bundesbank cannot transfer its future profits for many decades to the finance ministry while the Austrian
central bank can.
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position to prevent it, nor can one plan the bank’s recapitalization. Therefore, the two
scenarios we described in the policy section (9.1 and 9.2) are more likely to occur in the
first place (maybe even successively). For the same reason, we are completely unprepared to
either recapitalize the Eurosystem (in the scenario of 9.1) or to recapitalize several Target-
creditor member banks, like the Bundesbank, that would be over-proportionally affected by
the system’s dissolution due to their lost Target claims (in the scenario of 9.2).

The real lessons from 1923

In the final subsection 9.3, we argued that, without a thorough understanding of the true
effect mechanism of strong and hyper-inflations we are in danger of repeating the same
mistakes from the policymakers of the 1920s and reliving a similar375 history once again.
As cliche as the saying goes, those that fail to learn from history are doomed to repeat
it. The first mistake of policymakers from the interwar period was combatting inflation on
subordinate markets even though the inflationary pressure came from an insolvent bank of
issue behind the scenes. The specific arguments why all these policies to combat inflation by
intervening in goods and foreign exchange markets had to – and have to – fail we expounded
extensively (already in subsections 3.3 and 6.1) but, our current policymakers might not be
aware of this historical lesson and it is very unlikely that they read the mentioned passages.
Therefore, making exactly the same mistakes of capital controls, price controls, and subsidies
(on the consumer side or the producer side) will be a likely scenario if the Eurosystem is
put under pressure on foreign exchange markets. Nevertheless, in subsection 9.3 we pointed
out in more detail why all those policies of market interventions – especially subsidies –
are counterproductive and only fuel the very price increases policymakers try to get under
control.

The second mistake was to overlook or to underestimate that such a “fight against in-
flation” causes even more destructive effects for any economic system. With regulated – i.e.
distorted – prices for goods, capital, or foreign exchange, we partially sacrifice the steering
effect of prices that ensures the efficiency of our market economy. In strong inflationary
regimes, foreign exchange markets, capital markets, and (several) goods/resource markets
are usually restrained and administered to such an extent that the steering effect of prices –
and therewith the resources’ most efficient utilization – partly disappears. To make matters
worse, price controls go hand in hand with the tendency to bail out and/or to national-
ize all types of companies that supply essential goods and services since the authorities

375As we emphasized several times in the course of this paper, we think that a real hyperinflation (com-
parable to the analyzed four countries) is completely unlikely for the euro area. However, we chose these
hyperinflations because the contour lines of the cause effect mechanism for insolvent and recapitalized central
banks are more apparent and comprehensible.
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usually have strongly committed themselves to guarantee affordable prices. Paradoxically,
these very efforts to combat inflation significantly increase the pressure to monetary finance
(further) government expenditures because those new agencies, regulatory bodies, or state-
owned companies all have to be financed. Moreover, each job or career built in/on such an
institution represents a political “raison d’être” for the institution and its enlargement. For
these reasons, the road to inflation – with an insolvent central bank behind the scenes – does
not mean (necessarily) a “road to serfdom” but definitely a road to a much less efficient eco-
nomic system that already reveals several features of a demand economy. The main lesson
from the great inflations for current and (near) future weak currency regimes is, therefore,
as follows: first of all, we have to identify the true underlying predicament of the money’s
“dismantlement from the inside”, which took the policymakers of the interwar period several
years.

If we come to realize that the main lesson from 1923 is the imperative (re-) capitalization
of the central bank, we can avert perpetuated high inflation rates in the euro area and the
prospects for success, given this understanding, are actually positive (as we showed next in
subsection 9.3). While there may be little our central bankers and politicians can do against a
lower standard of living due to supply shortages and price increases of imported resources and
goods (in foreign currency), they have control over the financial strength of our banks of issue.
In fact, history tells us that even under the worst imaginary conditions (like Germany in
November 1923 – with pending reparation payments, a completely bankrupt government, and
a military occupation of the industrial heartland), the central bank’s recapitalization and the
conservation of its solvency is achievable. Hence, we showed (in 9.3) that the obstacles in the
euro area today are far from the tremendous predicaments the four hyperinflation countries
faced after WWI and that the Eurosystem is still in command of all necessary means to
regain financial strength. To this end, the necessary emendations are straightforward and
the reforms of the four central banks in the 1920s pave the way for the Eurosystem’s necessary
(re-) capitalization and legal framework to secure the application of sound banking principles.

Apart from the (re-) capitalization and the implementation of sound banking princi-
ples,376 the Eurosystem should also discontinue its outright purchases of government bonds
or at least restrict new purchases to low percentages for each individual securities identifi-
cation number on liquid markets such that all tendencies of monetary financing come to an
end.377 Needless to say, for several countries, the Eurosystem’s refusal to act as a market
maker for their bonds would imply higher interest rates and funding difficulties, but these

376Ideally, only short term lending to commercial banks and exclusively against high quality collateral –
exactly like after the central bank recapitalizations in the 1920s – should be allowed.

377Monetary financing exists to the extent a central bank facilitates the issuance or the perpetuation of
public debt. Therefore, purchases of secure short-term government bonds on liquid markets – i.e. without
any (measurable) impact on price quotations – cannot be classified as monetary financing.
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incentives are needed to bring down (newly issued) government debt to sustainable levels. If,
under those conditions, some countries had to renegotiate their debt with the Eurosystem
and other bondholders, we would get closer to – not further away from – a viable solution
to secure our currency. In such a situation, the Eurosystem had to negotiate with the re-
spective government a remaining – but sustainable – level of public debt, which is serviced
thereafter; exactly as it was administered for, and as we can learn from, the central bank
recapitalizations in Austria and Hungary during the 1920s.

The main obstacles to apply the lessons

As a matter of course, the necessary reforms will – or would – be implementable and en-
forceable in the euro area, but we identified three main obstacles which we stressed at the
very end of our paper. We are fully convinced that these obstacles can be overcome if we
understand the essential function of central bank assets:

• Kicking the can down the road and the enormous effort to fix a “broken
dam”

If the Eurosystem becomes insolvent by “the bursting of its asset side dam” (as we
metaphorically described in subsection 3.2), a relatively long delay in the system’s un-
avoidable – but costly378 – recapitalization will be likely. For politicians, it is easier and
more popular to instead pay subsidies, impose price ceilings, bail out companies which
cannot afford increased import prices, or “restrain speculation” on foreign exchange
markets in order to combat price increases. Politicians always prefer(ed) fast solutions
and quick fixes over harsh cutbacks (also in the interwar period) simply “to kick the
can down the road” to a point where their responsibility or term of office comes to an
end.

Furthermore, if the euro becomes a weak currency, the upcoming economic (energy)
crisis in Europe will make monetary financing and a delayed recapitalization of the
Eurosystem – or the national member banks’ recapitalizations after a breakup – a se-
ductive option for policymakers because they can secure their (governments’) financing
without imposing the necessary tax increases or austerity programs. Furthermore, any
urgent necessity – be it the import of absolutely necessary foodstuffs during the winter
of 1919 in Germany379, energy during the winter(s) to come in the euro area, or the
distribution of subsidies to socially mitigate escalating (energy) prices – legitimates

378As we expounded extensively (in subsections 6.1.6, 6.2, and 7.2) a central bank’s recapitalization, indeed,
represents a harsh cutback which depends on the extent of its financial imbalance.

379See subsections 5.1 and 6.1.4.
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the (mis-) use of the central bank as a “lender of last resort”. The only way to prevent
this shortsightedness in political actions, which may seem necessary at a certain mo-
ment, is to ensure our economic advisers are fully aware of how imperative the (re-)
capitalization of our central banks is to bringing inflation under control.

• An inaccurate focus and target

All other aspects of monetary policy that do not address the desperately needed preser-
vation or restoration of the Eurosystrem’s solvency are of minor importance in the
current situation, but they are widely discussed and distract from the main issue. The
narrow focus on a widening interest rate differential between the federal funds rate and
the Eurosystem’s interest rate (on MROs) misses the point because – as we already
explained at the end of subsection 8.3.2 – this spread can be interpreted as reflecting
only one small symptom of the Eurosystem’s financial weakness – at an initial stage.
The real threat for the euro’s devaluation against all foreign currencies and accom-
panying inflation is an internal one – reflected on the asset sides of the Eurosystem’s
national member banks – and not a higher interest rate of the world’s reserve currency.

• Dangerous recommendations based on a quantity theory view

Other popular recommendations, apart from interest rate increases, are not only beside
the point but even dangerous (as we showed in subsection 8.3.1 and 8.3.2) because they
are based on an erroneous – pure quantitative – understanding of the effect mecha-
nism for strong and hyper-inflations. Paradoxically, this assertion of an oversimplified
quantitative view on money and inflation, which completely ignores the central bank’s
financial vulnerability, holds for the “optimists” (who recommend a more active role of
the Eurosystem) as well as for the Governing Counsel’s “harshest critics” (who call for
a tightening of monetary policy).380 Apparently, even the most critical economists, like
Hans-Werner Sinn, have not considered or theoretically conceptualized anything like
the Eurosystem’s financial vulnerability or insolvency – its “bursting asset side dam”
in metaphorical terms (for this claim, see subsection 8.3.2, especially from page 156
onwards). Moreover, the “harshest critics” even consider similar measures to combat
inflation, which are, however, based exactly on the same (mis-) leading quantity theory
view. With the objective to reduce the quantity of central bank money, Sinn considers

380On the one hand, an influential group of more than 100 economists and politicians, among them Thomas
Piketty, propose to cancel the public debt held by the Eurosystem’s central banks because, in their opinion,
“a central bank can operate with negative capital without difficulty.” On the other hand, the “harshest
critics”, like Hans-Werner Sinn, do not counter to this debt cancellation proposal – i.e. to deprive the
Eurosystem of its most important assets – that the euro would get immediately under pressure on foreign
exchange markets (see pages 146 and 157).
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the Eurosystem’s issuance of debt instruments, but those operations would deteriorate
the system’s solvency even further (see also page 154 et seq.).

A final concluding remark: the main lesson as an untold story

If our policymakers and their economic advisers have not even considered or conceptualized
that the financial assets of the Eurosystem represent a metaphorical dam that holds back a
massive amount of liquidity from attacking our currency, how can we recognize the existence
and significance of those “dangerous cracks” in the balance sheet of the Eurosystem’s asset
side (analyzed in subsection 9.1)? Only by a detailed investigation of the respective central
bank’s balance sheet and its encumbrance over the course of fiscal and political decisions dur-
ing past strong or hyper-inflations, we could have gathered an understanding for the current
inflationary risks in the euro area. For that reason all (monetary) textbooks should clearly
describe in their chapters on strong and and hyper-inflations the misuse and exploitation of
the central bank’s financial strength and its subsequent insolvency as the main reason for
the extraordinary price increases but we do not know a single textbook which does.

Indeed, we believe – and we argued – that the ignorance of the true effect mechanism
during past violent inflations and the disregard of the central bank’s asset side in economic
literature has brought us the current dire situation in the euro area (see subsection 3.3.5).
The Eurosystem’s insolvency – or the insolvency of several Target-creditor381 member banks
after a breakup – would hit us as a sudden surprise in line with the analogy of a “bursting
dam” (even though the Eurosystem’s insolvency might happen in stages). In addition, the
same lack of knowledge about the crucial function of central bank assets could lead to a
delayed recapitalization of the Eurosystem (or the national member banks in the breakup
scenario) such that we will fix the “broken dam” only after suffering for several years from
its disastrous consequences. In order to evaluate correctly and to anticipate the final result
of all policy decisions, especially those policies intending to combat inflation by market
interventions, we have to (or had to) take into account the main lesson from 1923: it the
end, the central bank’s recapitalization is unavoidable to stop inflation (in any case) but it
becomes more difficult with every passing day as the “asset side dam” keeps bursting further.
Unfortunately, also the interwar period recapitalizations themselves represent an untold story
(so far) and the knowledge or know-how about this difficult task is almost lost.

381As we explained already in subsection 8.3.1, solvency problems are not limited to the Target-creditor
central banks in the case of a breakup but those central banks would be over-proportionally affected.
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