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OUT OF THE ELB:
EXPECTED ECB POLICY RATES AND THE TAYLOR RULE

by Marco Bernardini* and Alessandro Lin*

Abstract

We compare the path of the ECB policy rate (deposit facility rate) expected by financial
market analysts with simple monetary policy rules based on their own expectations regarding
inflation and the economic activity. To this end, we adopt a thick-modelling approach to
account for uncertainty surrounding the exact parametrization of the rule according to
analysts. We show that, since the ECB monetary policy moved away from the effective lower
bound (ELB) and stopped providing explicit forward guidance on the future path of the policy
rate, policy rate expectations have become largely aligned with those implied by the rules. We
also document three additional findings. First, growing perceptions of downward demand-side
risks since spring 2023 have been associated with an adjustment of analysts’ rate expectations
to slightly-below rule-implied rates. Second, the significant and continuous upward revisions
of expected ECB rates observed during the 2022-23 rate hiking cycle have mainly resulted
from upward revisions of expected inflation and expectations of a higher long-run policy rate.
Third, analysts’ rate expectations appear to be shaped more by expectations regarding core
inflation rather than those of headline inflation.

JEL Classification: E52, E40.
Keywords: monetary policy rules, expectations, ECB’s survey of monetary analysts, effective
lower bound.

Contents
L. INEPOAUCTION ..ttt ettt et e et e s et e et e e s abeenbeessteenseesnaeenne 5
2. Survey-based thick-modelling approach ...........ccccoceeviiiiiriiniiiiiiee e 6
3. Comparison between expected and rule-implied rates..........ccccevvvereeieniiniinineneeeneeee 8
4. Drivers of expected ECB policy rates during the 2022-23 hiking cycle..........ceceeverienncee 13
5. Alternative Interest rate TULES .....c..cocviriiriiiiiiiieiiieeeeet e 15
6. CONCIUSIONS ..ovviiiiiiiniieiieit ettt ettt ettt st sbe ettt be et et e b eneeanenees 17
RETETEIICES ...ttt sttt et st 18
F N 0] 153 116 1 USROS PURRTRRRR 19

* Bank of Italy, Monetary Analysis Division, Economic Outlook and Monetary Policy Directorate.


















Figure 1: Expected ECB policy rates against rule-implied rates
(percentages)

Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: each panel corresponds to a given round of the ECB’s
SMA and compares the expected median policy rate path (black dashed line) against its rule-implied counterpart (red bands and
black dotted line). The latter corresponds to the values prescribed by equation (2). The x-axis refers to a given horizon, ranging from
the calendar quarter prior to the survey quarter (h = —1) to two years ahead (h = 8). The red band shows the entire distribution of
the 15129 rule-implied rates.




Figure 2: Deviation of SMA expected rates from rule-implied rates
(percentage points)
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Source: authors’ calculations on the ECB’s SMA. Notes: the figure shows the average deviation between the rule-
implied rates and the expected rates over time. The bias is computed as in equation (3). The x-axis refers to a given
round of the ECB’s SMA. The red bands show the entire distribution of the bias associated with the 15129 rules
considered.

Since June 2022, when the ECB Governing Council announced its intention to start a phase of
policy rate hikes, moving them above the effective lower bound (ELB), analysts’ rate
expectations have become largely aligned with the Taylor rule. Until the April 2022 meeting, the
ECB Governing Council provided the public with its expectation of the policy rate path: that is, it
repeatedly stated — albeit in different forms'® — that, given the inflation and the economic outlook, it
expected the policy rate to remain broadly unchanged at its current level in subsequent meetings. As
clearly shown in Figure 1, such a strong guidance, combined with the use of other unconventional
tools (e.g., asset purchases),'! induced analysts to expect a largely unresponsive policy rate, thereby
driving the elevated divergence between expected and rule-implied rates observed until the June-22
SMA. Since the start of the rate hiking cycle, however, SMA expected rates have quickly become
very close to the policy rate path suggested by the Taylor rules (i.e., within 25 bps; Figure 2). During
this period the ECB stopped to provide explicit forward guidance on the rate path. While in some
cases it stated that it expected the policy rate to be increased going forward, its communication did
not convey insights on the exact trajectory. With the policy rates becoming again the primary
instrument of monetary policy and in the absence of a strong guidance, one possible interpretation of

10 Over this period the ECB adopted both calendar and state-dependent forward guidance. In either case, however, the
main message was that policy rate was expected to remain broadly unchanged over the coming meetings.

11 Over this period, the monetary policy stance was accommodated mainly using balance-sheet tools. During the Covid-
19 pandemic the stance was eased primarily through an increase in the size of the ECB’s balance sheet. During the 2022
high-inflation period, instead, the expectation of a fixed rate was driven by the announced “sequencing” of the
normalization process, according to which net asset purchases would need to be phased-out before raising the policy rate.
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this result is that financial analysts may have (re)considered the Taylor rule as a simple way to form
their expectations on the policy rate.

This finding is corroborated by conducting an alternative exercise in which we identify the
rule’s parameter values that deliver the smallest deviation from SMA expected rates. In more
detail, we look for the rule that minimises the root mean squared deviation between expected and

1

o) ?le(EsiHh—Esiﬁh)z, before and after the July 2022

rule-implied rates, RMSDsz\/

survey.'? For this analysis, we also increase the parameter space reported in Table 2 so that we can
find an interior solution. The identified parameter values for the two subsamples are reported in Table
3. For surveys before July 2022, the degree of inertia that minimises the average RMSD is 0.95 and
the reactions to inflation and economic activity turn out to be subdued with respect to conventional
Taylor rule values. This just reflects the fact that, following the forward guidance provided by the
ECB Governing Council, analysts’ rate expectations were anchored at the ELB for most of this period.
For surveys from July 2022 onwards, instead, the parameter values that optimise the fit have become
very much in line with the conventional Taylor rule values.

Table 3. Rule that optimises the forecast fit

Parameter TR benchmark Pre — July 2022 Post — July 2022
p degree of inertia 0.85 0.95 0.80
_ (effective) reaction to
A= p)on the inflation gap 0.23 0.10 0.22
_ (effective) reaction to
(= p)os the resource gap 0.08 0.01 0.07

Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: the table reports the calibrations of the
Taylor rule that minimise the root mean squared deviation in the surveys until June 2022 and in the surveys starting
from July 2022. We consider range of parameters larger than those used in the baseline so that an internal solution can
be found. In particular, ¢, € {0.750,....,3.000 }, ¢, € {—0.500, ....,1.500 }, and p € {0.750, ....,1.100 }. The table
also reports the benchmark values used in the literature on Taylor rules, which also constitute the central values of our
thick-modelling calibration as described in Table 2.

Although remaining close to rule-implied levels, since the bank failures of March 2023 in the
United States and in Switzerland analysts’ rate expectations have adjusted slightly-below them.
Upon the failures of Silicon Valley Bank (SVB) and Credit Suisse, SMA analysts’ rate expectations
fell slightly below rule-implied rates (May-23 SMA). The increase in uncertainty and the
determination signalled by the ECB Governing Council in addressing the possible spill-overs of the
banking crisis in the euro area'® may have induced analysts to price a lower terminal rate, in line with

12 This approach is conceptually different from a traditional estimation procedure that estimates the parameters from
realized data. Instead, here the focus is on finding the rule that optimises the (out-of-sample) forecast fit.

13 In the March 2023 policy meeting, the ECB Governing Council stopped mentioning the expectation of further rate
hikes in the press release. During the press conference, President Lagarde clarified that the change in communication was
justified by the “impossibility” to determine whether additional rate hikes were appropriate given the increased
uncertainty on the economic outlook and on the transmission of monetary policy through the banking sector amid the
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the Brainard (1967) attenuation principle. As time progressed and banking tensions eased, analysts’
rate expectations gradually re-aligned towards rule-implied levels, although not completely. A
possible explanation for the small but persistent deviation can be found in the emergence of other
type of risks, such as those of an overtightening of financing conditions stemming from a rapid pass-
through of the policy rate hikes through the banking sector (Bottero and Conti, 2023). Notice that
since our rule-implied rates are constructed using median responses to the SMA, they do not take into
account possible asymmetries in the risk profiles as expected by analysts. Deviations between
expected and rule-implied paths may therefore be partly due to the unaccounted perceptions of
asymmetric risks, especially those stemming from aggregate demand shocks (which move inflation
and real activity in opposite directions).*

Figure 3: Balance of risks for inflation and economic activity
(percentage of respondents)
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Source: authors’ calculations on the ECB’s SMA. Notes: the figure reports the evolution of the share of analysts who
report the balance of risks surrounding their projections for inflation and GDP growth to be on the upside (red),
balanced (grey), or on the downside (blue) over the following three calendar years. Responses for each calendar year
are weighted by the number of quarters that fall in the analysed horizon.

Figure 3 provides suggestive evidence that growing perceptions of downward risks to the
aggregate demand may explain the deviation of expected ECB rates from rule-implied rates
observed since spring 2023. In the SMA, analysts are also asked to assess the balance of risks
surrounding their projections for euro area inflation and growth over the next three calendar years.

failures of Silicon Valley Bank and Credit Suisse. For details, see for instance the first question in the March 2023 ECB
Governing Council press conference.

14 In this regard, Istrefi and Sestieri (2019) document that over the period 2003-2019 rate-cuts decisions were typically
made during periods when the ECB signalled downside risks to growth not accompanied by upside risks to inflation.
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The published statistics include, for each year, the share of analysts who report their risks on the
upside, balanced, or on the downside. Figure 3 shows the evolution of those shares since the July
2022 survey, where the responses for each calendar year are weighted by the quarters that fall in the
analysed horizon.™ Around the beginning of the policy normalisation, risk perceptions were largely
on the downside for growth and on the upside for inflation, a symptom of perceived negative supply
risks. As time progressed, these perceptions largely reabsorbed on the back of positive energy news
and improving global economic conditions compared to what expected during the pandemic. Such a
dynamics turned around in spring 2023, in light of negative inflation news and hawkish comments
by most policy makers. Consistent with growing perceived negative demand risks, since the May
2023 survey upside inflation risks decreased and downside growth risks increased.

4. Drivers of expected ECB policy rates during the 2022-23 hiking cycle

The 2022-23 rate hiking cycle was characterized by significant and continuous revisions of
expected ECB rates by financial analysts. Figure 4 shows that, round by round, financial analysts
adjusted their rate expectations upwards. Since July 2022, the cumulative revision has been
substantial, amounting to around 2.5 percentage points, from 1.5% to 4%, when considering the peak
(also known as “terminal”) rate in each survey round.

Figure 4: Revisions of expected ECB policy rates
(percentages)
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Source: ECB’s SMA. Notes: the figure reports the evolution of the ECB policy rate (DFR; red) and the projections
for the same rate under all the available rounds of the SMA (black).

The survey-based thick-modelling approach can be used to analyse the drivers of the revisions
in expected ECB rates. In particular, starting from equation (2) and taking differences between

15 For example, in the March 2023 survey the responses related to 2023 are weighed by 3/9, those related to 2024 by 4/9,
and those related to 2025 by 2/9.
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expectations formed at two consecutive survey rounds, revisions of the expected rate path can be
decomposed into the contribution of (i) revisions of expected inflation, (ii) revisions of the economic
activity outlook, (iii) unexpected deviations of the policy rate in the previous quarter, (iv) updates to
the long-run equilibrium policy rate, and (v) changes in the unexplained term (or bias). The exact
expression is shown in equation (4):

Eslysn — Es_1lein = P (g — Es_1i¢_1)
revision of the expected rate path revision of the previous—quarter policy rate

h
+ (1 p)(Esi* — Ey_yi") Z phi
i=0

revision of the equilibrium policy rate

h
+ (1 - p)¢n Z ph_i (Esnt+i - Es—lnt+i) (4)
i=0

revision of the expected inflation outlook

h
+ (L= )b ) T [BgCeys = 1) = Byy Gt = )]
i=0

revision of the expected real outlook

h+1
+ Est+h—€s—1,t+h — P Es—1,t—1»
unexplained term

where s — 1 and s indicate the two consecutive surveys and recall that &g, = Egizyn — Esifyp is
the difference between expected and rule-implied rates. Figure 5 shows the cumulated decomposition
for the period July-22 — September-23.1

The substantial upward revision of the expected rate path during the 2022-23 hiking cycle has
mainly resulted from repeated upward revisions of inflation expectations. The cumulative
revision in expected inflation accounts for more than half of the overall effect.

Noticeably, however, a non-negligible share of the upward movement of the expected policy
rate curve (around 1/3 on average) has been associated with an upward revision of the long-run
equilibrium policy rate, which over the analysed period has been revised up from 1.25% to 2%
(see Figure Al in the Appendix). While it remains much lower than two decades ago (estimated at
around 4% according to most sources), this upward revision is substantial. The debate on the possible
drivers of such increase is still open. According to some (see for instance Blanchard and Summers,
2023), an increase in the long-run equilibrium rate may be rationalized by expectations of a rise in
the demand for loanable funds (driven by the green transition, the renewal of an excessively-obsolete
capital stock, additional defence spending required by rising geopolitical fragmentation) in a context
of elevated public and private debts as well as by expectations of a decrease in the supply of loanable
funds (by retirees in advance economies who, after having accumulated savings for retirement, are
now beginning to spend those savings).

1 That is, Esepozitrn — Ejuazicsen = (ESepZBit+h - E]ul23it+h) + (E]u123it+h - E]un23it+h) + -+ (ESepZZit+h -

E]ulzziHh). The components in equation (4) are grouped across survey rounds to obtain the decomposition in Figure 5.
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Figure 5: Drivers of revisions in expected ECB policy rates (2022-23 hiking cycle)
(percentage points)
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Source: authors’ calculations on the ECB’s SMA. Notes: the top left panel provides the decomposition of the
cumulative revision in expected ECB policy rates into the contribution of five factors. Each bar represents the median
contribution of each factor across the 15129 specifications. The other panels show, for each factor, the entire
distribution. In both cases, the x-axis refers to a given horizon, ranging from the quarter in which the latest survey
(September-23 SMA) is conducted (h = 0) to two years ahead (h = 8).

5. Alternative interest rate rules

In this section we compare the rule-implied rates under the baseline with those associated with
four alternative rule specifications. First, we consider a rule in which contemporaneous core
inflation is replaced by contemporaneous headline inflation. This intends to reproduce the original
specification of the rule proposed by Taylor (1993). Second, we compute a forward-looking rule, in
which 1-year ahead headline inflation replaces contemporaneous core inflation. This provides an
alternative, more direct, way of modelling the medium-term orientation of the ECB Governing
Council. In particular, we consider the following specification:
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if =pie—1+ 1= pi" + Gr(Trsr — ) + u(xrrr — )], ()

where k = 4 and m is proxied by headline instead of core inflation. Notice that this rule nests the
baseline rule in equation (1) for k = 0. Third, we consider a rule in which the inflation target is
proxied by the long-run inflation expectation:

it =pie-g+ 1= p)[i" + ¢r(me — 1) + Pl — x7)], (6)

where 1 replaces the term T = 2 in equation (1). This exercise is motivated by the fact that long-run
inflation expectations reached 2% only in late 2022 (see Figure Al in the Appendix). Finally, we
analyse a first-difference specification (Orphanides, 2003), which does not rely on long-run (“star’)
equilibrium values. We consider the following specification:

if =l + OrP (= 7) + ¢5Dgta (7)

where g is the annual growth rate of real GDP from the ECB’s SMA. The two parameters of the rule
»> and ¢ are both centred around 0.1 and range between 0 and 0.2, with a step value of 0.01.

Overall, the alternatives considered appear to do a worse job at explaining analysts’ rate
expectations over the ECB’s 2022-23 rate hiking cycle. Table 4 reports the median of the bias and
root mean squared deviation, averaged across surveys. Figures A2-A5 in the Appendix show the
underlying results. When considering current looking or forward looking headline inflation, the bias
measure over this period is much larger (around 80 bps in absolute value). The first difference rules,
despite having a similar bias (i.e., around 25 bps), display a much larger root mean squared deviation
(around 1 pp). Finally, when we proxy the inflation target with the long-run inflation median
expectation, the two measures remain substantially unchanged.

Table 4. Fit of alternative rules
(percentage points)

Bias Root mean squared deviation

Pre—July 2022 | Post—July 2022 | Pre—July2022 | Post— July 2022

Baseline -0.31 -0.13 0.43 0.44

(i) Contemporaneous

headline inflation -1.02 -0.77 1.08 0.90
(ii) Forward-looking i

headline inflation 0.34 0.76 0.43 0.80
(iii) Long-run inflation -0.46 -0.15 0.53 0.45
(iv) First-difference rule -1.71 -0.26 1.83 1.02

Source: authors’ calculations on the ECB’s SMA. Notes: each row corresponds to a certain specification and the
columns correspond to different fit measures (bias and root mean squared deviation) and different survey samples.
Each box reports the average across surveys of the median bias and root mean squared deviation.
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6. Conclusions

The Taylor rule certainly disguises the complexity of the underlying judgments that central
banks must continually make to take good policy decisions. As argued by Bernanke (2015)
monetary policy should indeed be systematic, not automatic.

Yet, to the extent that the simple logic of the Taylor rule is used by financial analysts and market
participants to form their policy rate expectations, this tool can be useful for central banks. In
this respect, we find that since the ECB Governing Council started to normalise its monetary policy
in the summer of 2022, parting ways from the ELB, financial analysts’ expectations of the ECB rate
have become remarkably aligned with the rule-implied ones, suggesting that they may be considering
the Taylor rule as a simple starting point to form their expectations of the future path of the policy
rate.
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Appendix

Figure Al: Long-run expectations

(percentages)
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Source: ECB’s SMA. Notes: the figure shows the long run expectations of core and headline HICP inflation, DFR, and
unemployment rate. The x-axis refers to a given round of the ECB’s SMA. As clarified in the survey, such long-run
values must be interpreted as the horizon over which the effects of all shocks have vanished (which can be interpreted
as around ten years). This is the reason why these long-run values are used to proxy for the long-run equilibrium values
that appear in equations (1) and (2).
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Figure A2: Using headline inflation in current-looking rules
(percentages)
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Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: each panel corresponds to a given round of
the ECB’s SMA and compares the expected policy rate path (black dashed line) against its rule-implied counterpart
under the baseline (red bands and black dotted line) and the alternative specification (blue bands and blue dashed line).
The latter correspond to the values prescribed by equation (2) when using core and headline inflation, respectively.
The x-axis refers to a given horizon, ranging from the calendar quarter prior to the survey quarter (h = —1) to two
years ahead (h = 8). Both bands show the entire respective rule-implied rate distributions.
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Figure A3: Using headline inflation in forward-looking rules

(percentages)
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Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: each panel corresponds to a given round of
the ECB’s SMA and compares the expected policy rate path (black dashed line) against its rule-implied counterpart
under the baseline (red bands and black dotted line) and the alternative specification (blue bands and blue dashed line).
The latter correspond to the values prescribed by equations (2) and (5). The x-axis refers to a given horizon, ranging
from the calendar quarter prior to the survey quarter (h = —1) to two years ahead (h = 8). Both bands show the entire
respective rule-implied rate distributions.
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Figure A4: Proxying the inflation target with the expected long-run inflation rate
(percentages)
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Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: each panel corresponds to a given round of
the ECB’s SMA and compares the expected policy rate path (black dashed line) against its rule-implied counterpart
under the baseline (red bands and black dotted line) and the alternative specification (blue bands and blue dashed line).
The latter correspond to the values prescribed by equations (2) and (6). The x-axis refers to a given horizon, ranging

from the calendar quarter prior to the survey quarter (h = —1) to two years ahead (h = 8). Both bands show the entire
respective rule-implied rate distributions.
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Figure A5: Using first-difference rules
(percentages)
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Source: ECB’s SMA and authors’ calculations on the ECB’s SMA. Notes: each panel corresponds to a given round of
the ECB’s SMA and compares the expected policy rate path (black dashed line) against its rule-implied counterpart
under the baseline (red bands and black dotted line) and the alternative specification (blue bands and blue dashed line).
The latter correspond to the values prescribed by equations (2) and (7). The x-axis refers to a given horizon, ranging
from the calendar quarter prior to the survey quarter (h = —1) to two years ahead (h = 8). Both bands show the entire
respective rule-implied rate distributions.
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