How negative can 1interest
rates get?

By Christophe Blot and Paul Hubert

On 11 June 2014, the European Central Bank decided to set a
negative rate on deposit facilities and on the excess reserves
held by credit institutions in the euro zone. This rate was
then lowered several times, and has been -0.40% as of March
2016. This raises questions about the reasons why agents, in
this case the commercial banks, agree to pay interest on
deposits left with the ECB. In an article on the causes and
consequences of negative rates, we explain how the central
bank has come to impose negative rates and how far they can
go, and then we discuss the costs of this policy for the
banks.

To conduct its monetary policy, the ECB requires commercial
banks in the euro zone to have an account with the Bank, which
1s used to meet the minimum reserve requirements[l] and to
participate in operations to provide liquidity. This account
can also be used to perform clearing transactions between
commercial banks. The required reserves are remunerated at a
rate set by the ECB. Beyond this amount, in normal
circumstances the banks do not receive any other compensation.
Moreover, the ECB also provides a deposit facility allowing
the banks to deposit cash with the ECB for a period of 24
hours, with remuneration paid at a deposit facility rate.

Prior to 2008, the commercial banks held only the reserves
that they needed to meet the minimum reserve requirements (see
the graph). Any stock of excess reserves[2] was very small:
less than 1 billion euros on average until 2008. The same was
true for the balance of deposit facilities, which was 321
million euros on average. Since the crisis, the ECB has
replaced the interbank market and has intervened to provide a
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large amount of liquidity. Through the banks’ participation 1in
various ECB programmes to purchase securities (quantitative
easing, QE), they also receive liquidities that are placed in
their reserve account, to such an extent that by September
2016 the accumulated stock of excess reserves and deposit
facilities reached 987 billion euros. The negative rates do
not apply to all monetary policy operations but only to the
portion of the cash left on deposit by the banks (total assets
of the euro zone banks are 31 trillion euros). At the current
rate, the direct annual cost to the banks is thus 3.9 billion
euros.

Given that the banks are not required to hold these excess
reserves, it is reasonable to ask why they accept to bear this
cost. To answer this question, it 1s necessary to examine the
possibilities for trade-offs with other assets that could be
used as a substitute for the excess reserves. The reserves are
in fact money[3] issued by the central banks solely for the
commercial banks and are therefore a very liquid asset. But
the rates on the money market are also negative, to such an
extent that it is a matter of indifference to the banks
whether they have excess reserves and place their liquidities
on the interbank market for a week or buy Treasury securities
issued by the French or German government, for example, with
yields that are also negative.
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Actually, the best substitute for the reserves would be to
hold the cash directly. The substitution could therefore take
place within the monetary base if the banks called for the
conversion of their excess reserves and deposit facilities
into cash, which has the same properties in terms of liquidity
and zero nominal interest. Currently this would mean
converting 987 billion euros of reserves into banknotes,
nearly doubling the amount outstanding, as the volume of notes
in circulation in September 2016 was 1,096 billion euros.

The fact that these agents can have an asset that is not
interest-bearing is the argument for why nominal rates cannot
be negative. In practice, because there are costs to holding
currency in the form of notes, this trade-off does not take
place when the threshold for negative rates is exceeded. The
nominal rate can therefore be negative. It is clear however
that there is a threshold at which holding cash would be
preferable. The cost of holding large amounts of cash is not
known precisely, but it seems that it is not insignificant,
and in any case is higher than the 0.4% currently charged by
the ECB.
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It seems that in practice there has not yet been any such
substitution, since the volume of outstanding notes in
circulation has not risen particularly since negative rates
were first set (graph). Jackson (2015) has made an assessment
indicating that the various costs of holding money in the form
of notes and coins could be up to 2%, which would act as an
effective lower bound (ELB) for a reduction in rates.

Beyond the costs that negative rates represent for banks, the
expected benefits of such a policy need to be considered, as
well as the overall context in which they have been set.
Together with negative rates, the ECB is using its targeted
long-term refinancing operations (TLTRO II) to enable the
banks to finance themselves at negative rates, and is thus
urging them doubly (via the cost of their excess reserves and
via the rate at which they are financed) to grant credit to
the real economy.

[1] Credit institutions are in practice required to leave
reserves in this account in the amount of a certain fraction
of deposits collected from the non-financial sector. See here
for more details.

[2] Amount of reserves beyond the required reserves.

[3] Together with the banknotes issued, these form what is
called the monetary or money base, M,.
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move financial markets?

By Paul Hubert and Fabien Labondance

“Animal spirits”, also called “errors of optimism and
pessimism” or “sentiments”, contribute to macroeconomic
fluctuations, as has been pointed out by Pigou (1927) and
Keynes (1936) and more recently by Angeletos and La’0O (2013)
[1]. Quantifying these kinds of unobservable concepts 1is
crucial for understanding how economic agents form their
expectations and arrive at decisions that in turn influence
the economy. In a recent working paper, “Central Bank
Sentiment and Policy Expectations”, we examine this issue by
analysing central bank communications and assessing their
impact on expectations about interest rate markets.

Our study aims to quantify the “sentiment” conveyed by central
bank communications using the monetary policy statements of
the European Central Bank (ECB) and the US Federal Reserve
(Fed). We then test whether the optimism or pessimism
transmitted in these statements affects the term structure of
short-term interest rate expectations.

The main challenge is measuring a concept like the “sentiment”
of a central bank, which is not very tangible. We first
quantified the tone used by the ECB and the Fed in their
monetary policy statements by wusing a computational
linguistics approach based on three dictionaries of “positive”
and “negative” words [2]. Note that the goal here is not to
measure the orientation of the discourse (whether, for
example, expansionary or restrictive) but rather to quantify
the use of words with a positive or negative tone in order to
measure the overall tonality of the speech, regardless of its
ultimate message. Sentiment is thus conceived as a component
that is independent of economic fundamentals and the monetary
policy decisions actually taken [3]. In other words, we look
at whether the use of certain words rather than others,
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regardless of the message communicated, affects the financial
markets.

Figure 1 shows changes in the tone of central bank statements,
calculated on the basis of the three dictionaries, for the ECB
and the Fed from 2005 to 2015. The tone is correlated with the
economic cycle: the speech is more optimistic (positive tone)
during periods of growth and more pessimistic (negative tone)
during periods of recession. Using this measure of tonality,
we can see the 2008-2009 recession in the euro zone and the
US, as well as the sovereign debt crisis in the euro zone in
2012-2013. The tone adopted by central bankers seems therefore
to be the product of a combination of the central banks'’
assessment of the current and future state of the economy and
of the sentiment that they are conveying.

Figure 1. Tone of central banker statements
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Source: The changes in tone were calculated using three dictionaries: Apel and Blix Grimaldi (2012 - AB);

Loughran and McDonald (20117 - LM); and General Inquirer’s Harvard V-4 Psychosocial {(Harv). The tone variables
wera normalized. The bold lines indicate the moving averages of the latest six statements on monetary palicy.

After isolating the “sentiment” component of the variables
quantifying the tone, we measured the impact of this sentiment
on changes 1in short-term interest rate expectations, as
measured by interest rate swaps (0IS — Overnight Indexed
Swaps) for maturities ranging from 1 month to 10 years. Since
this sentiment is communicated on the day of the monetary
policy decision, we also checked that we are not measuring the
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effect of the decision itself.

Our results show that a discourse with a positive (i.e.
optimistic) sentiment has a positive effect on interest rate
expectations for maturities ranging from 3 months to 10 years
in the euro zone and on maturities from 1 to 3 months and from
1 to 3 years in the United States. The peak effect is for
maturities of around 1 to 2 years both in the euro zone and
the United States. We also show that this effect is persistent
and tends to grow over time (see Figure 2). We also find that
the impact of the sentiment depends on the precision of the
signal, 1its size and its sign (the effect of pessimism 1is
stronger than that of optimism, for example), as well as on
the level of inflation and growth.

Figure 2. Effect of sentiment on interest rate expectations
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Mote: Response function to a positive sentiment shock over 15 days using the methodology of Jjorda (2005).
The figure shows the estimated points, the 90% confidence interval and the cumulative effect.

Source: Jorda, Oscar {2005). *Estimation and Inference of Impulse Responses by Local Projections”, American
Economic Review, 25(1), 161-182.

These results show that market reactions are not due solely to
the substance of the message but also to the way that it is
expressed by the central bankers. Central bankers’ sentiments
influence the formation of interest rate expectations and seem
to set the future prospects for rate policy. In a context
where observers attentively scrutinize the slightest detail
that might reveal the date when the Fed will once again raise
rates, this study opens new avenues for research and suggests
that it might be useful to test whether the sentiment conveyed
in the last speech by Janet Yellen might be a good indicator.

[1] Angeletos, George-Marios, and Jennifer La’0 (2013),
“Sentiments”, Econometrica, 81(2), 739-780 ; Keynes, John
Maynard (1936), General Theory of Employment, Interest and
Money, London, Palgrave Macmillan; and Pigou, Arthur Cecil
(1927), Industrial Fluctuations, London, Palgrave MacMillan.

[2] We use three different dictionaries: one by Apel and Blix-
Grimaldi (2012) that focuses on the communications of the
central banks; one developed by Loughran and McDonald (2011)
for a financial context; and the General Inquirer’s Harvard
dictionary, which lists positive and negative words used in
everyday life. These dictionaries list words or phrases with


http://www.ofce.sciences-po.fr/blog/wp-content/uploads/2016/10/graph-2-bis.jpg
http://www.ofce.sciences-po.fr/blog/loptimisme-des-banquiers-centraux-a-t-il-un-effet-sur-les-marches/#_ftnref1
http://www.ofce.sciences-po.fr/blog/loptimisme-des-banquiers-centraux-a-t-il-un-effet-sur-les-marches/#_ftnref2

positive or negative connotations. The difference between the
numbers of positive and negative words indicates the tone of
the text: if there are more positive than negative
expressions, the tone is optimistic, and vice versa. See Apel,
Mikael and Marianna Blix-Grimaldi (2012), “The information
content of central bank minutes”, Riksbank Research Paper
Series, no. 92; Loughran, Tim and Bill McDonald (2011), “When
is a Liability not a Liability? Textual Analysis,
Dictionaries, and 10-Ks”, Journal of Finance, 66 (1), 35-65;
and http://www.wjh.harvard.edu/~inquirer/.

[3] Cf. Angeletos and La’0 (2013).
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