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1. Introduction

A key tool has characterized monetary policy analysis over the past thirty years: the
reaction function. This function describes a central bank’s reactions to macroeconomic
developments. Its origins can be found in the work of John Taylor on flexible, rule-based
monetary policy (Taylor 1993, 1999), where the concepts of Taylor rules and the monetary
policy reaction function (MPRF) can be used interchangeably®. This paper aims to review the
evolution of the economics of Taylor rule, which has revolutionized the way policymakers
think about monetary policy.

To uncover the reasons for and features of this revolution, we utilize a methodological
approach that allows us to analyse the state of the art, select extant literature and highlight
relevant topics. The starting points of our methodology are the two intertwined tales on
which monetary policy economics has been founded in the past four decades. On the one
hand, we have the tale of how the institutional design of central bank rules — the procedures
that govern central bankers’ decisions — can shape policymakers’ incentives?. On the other
hand, we have the tale of how central bankers’ preferences matter3. Central bankers’ choices
and central bank design have emerged as two crucial features of central bank governance
that can shape monetary policy.

Moreover, central bankers’ reactions reflect their assumptions about how the
macroeconomic system works. If we assume their reactions follow a systematic strategy, then
a policy rule can be identified. In other words, monetary policy becomes the final outcome of
systematic interactions among four main components * : macroeconomics, monetary
institutions, central bankers’ preferences and policy rules®. Consequently, a four-pillar
framework was born in which the monetary policy feedback rule incorporates all of the
macroeconomic information, and central bank governance and central bankers’ preferences
simultaneously shape it.

The need to reconsider the state of the art regarding the Taylor rule can be further
motivated from two perspectives: the continual debate on optimal money elasticity and
predictability, and the recent wishes of the major central banks to normalize monetary policy.
The Federal Reserve System’s (the Fed’s) mandate indicates that the aim of the US central
bank is “to furnish an elastic currency” ® given the dual mandate to pursue both “maximum
employment” and “stable prices”’ . In parallel, both the traditional® and the current® best
practices in monetary policy view a high degree of transparency® and predictability as
desirable. The intertwined concepts of elasticity and predictability can serve as effective

! Filardo et al. (2022).

2 Sargent and Wallace (1981).

3 Barro and Gordon (1983), Rogoff (1985).

4 Masciandaro (2022) and (2023).

5 Persson and Tabellini (1993), Svensson (1995).

6 Federal Reserve Act (1913).

7 Federal Reserve Reform Act (1977).

8 Buchanan (1962).

9 Blattner et al. (2008), Svensson (2015).

10 Hughes Hallet and Weymark (2005), Kwabi et al. (2020), Dincer et al. (2022).
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metaphors for the fundamental trade-off that the central banks in advanced economies,
including the Fed", would like to address and fix.

Flexible monetary rules can be defined either as “constrained discretion” > or
“instrument rule” 3. This stresses the fact that given the central bank’s commitment to
achieving its macroeconomic targets in the medium run, the central bankers in charge wish
to maintain discretion over changing the bank’s main instrument — usually a short nominal
interest rate — to address and fix macroeconomic imbalances.

Moreover, the recent structural change in the macroeconomic context from stag-
deflation scenarios to high inflation risk has led major central banks to revise their conceptual
frameworks'* and to pursue monetary policy normalisation®. In such a scenario, the central
bankers naturally need to provide more clarity on and be guided by their own MPRFs?®. This
represents an additional, contingent motivation to take stock of the state of the art regarding
the monetary rules, including the increasing importance of central bank communication?.

The analysis is organized as follows. First, in section 2, we use a simple and general
three-equation model to present the four-pillar approach that will be used in the overall
analysis. We then review the origins and evolution of the MPRF in sections 3 to 5. We discuss
the policy implications in section 6, while section 7 concludes.

2. The Economics of the Taylor Rule

Our narrative on the four-pillar approach begins at the point where the roles of central
bankers’ preferences and the central bank’s design emerged following the discovery of the
general time-inconsistency problems that characterize economic policy®®. The key feature was
the identification of the relationship between the political cost-benefit analysis of any
incumbent government and the likelihood of a sub-optimal macroeconomic equilibrium. In
this context, either an independent central bank® or a conservative central banker?® were
identified as the solution to the problem of monetary policy effectiveness. At the same time,
both concepts highlighted the importance of monetary stability in policymakers’ goal
functions.

11 Blinder (2023).
12 Bernanke and Mishkin (1997).
13 Svensson (2003).
14 Federal Open Market Committee (2020), European Central Bank (2021), Brunnermeier (2023).
15 Lagarde (2022), Panetta (2022) and (2024), Waller (2022).
16 panetta (2023).
17 Blinder et. al (2008), Gorodnichenko et al. (2023), Masciandaro et al. (2023), Bell et al. (2026).
18 Kydland and Prescott (1977), Calvo (1978).
19 Sargent and Wallace (1981), Barro and Gordon (1983).
20 (Rogoff 1985). The situation when monetary policymaking is in the hands of a player who cares not at all
about inflation has been defined the case of radical-populist central banker: see Guzzo and Velasco (1999), Lippi
(2002), Jergen (2002).
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Central bank governance became the institutional architecture for implementing day-
to-day monetary policies aimed at smoothing business cycles?! using monetary policy rules?.
The operating lever can be a nominal interest rate??, a quantitative target* or both?.

All in all, monetary policy was viewed as the final outcome of complex interactions
among four main components: monetary institutions, central bankers’ preferences, flexible
policy rules and macroeconomics® . In this regard, both central bankers’ preferences and the
central bank’s design could influence the definition and implementation of the monetary
policy rules given the assumptions about how the macroeconomic system works. The four-
pillar framework was born.

On this respect, institutional architectures and policy rules are not necessarily
alternative options, as Friedman claimed in 1962 and Taylor suggested in 2013. This is where
the role of the flexible monetary policy rules came in. Moreover, the flexible monetary rule
approach, beyond to be this funding pillar in the New Keynesian dynamic stochastic general
equilibrium (DSGE) models?’ , it has been also used along post Keynesian and Classical-
Marxian lines?.

The key features of the four-pillar approach can be presented using a macroeconomic
model that develops and simplifies a New Keynesian model of monetary policy*. The
theoretical setting can be described as follows.

2.1 The Economy and the Monetary Policy Reaction Function

We assume that: 1) output growth is determined by a simplified supply curve with
nominal and wage rigidities®®, where o > 0 is the sacrifice ratio that summarizes the relative
effects of any central bank choice in terms of inflation and output growth, being also a proxy
for the trade-off between flexibility and credibility in the monetary policy action3!; 2)
aggregate demand depends on monetary policy via the expectations channel 32,
acknowledging the existence in the real world of frictions and lags®.

Monetary policy decisions are made targeting inflation and output growth, which is a
goal-based rule. The decisions are then applied using instrument rules, which can be either
interest-rate rules, in line with Taylor (1993), or money growth rules. The two specifications

21 Bernanke and Gertler (1995), Clarida et al. (1999), Woodford (2003b), Gali and Monacelli (2005).
22 Taylor (1993), Henderson and McKibbin (1993), Walsh (1995a), Orphanides (2003).
2 Taylor (1993).
24 Mc Callum (1987).
25 Curdia and Woodford (2011).
26 persson and Tabellini (1993), Svensson (1995).
27 Woodford (2001) and (2003b), Clerc and Boianovsky (2023).
28 Rechard and Regmi (2023), Levrero (2024), Araujo and Moreira (2026).
2 Favaretto and Masciandaro (2016), Masciandaro (2022).
30 Barro and Gordon (1983), Backus and Driffill (1985). For the sake of simplicity, the natural rate is 0 here, as in
Rogoff (1985).
31 Fisher (1977), Rogoff (1985). For a metric for flexibility see: Nikolsko-Rzhevsky et al. (2014) and (2021), Istrefi
et al. (2021), Morelli et al. (2024), Pittaluga and Seghezza (2026).
32 Clarida et al. (1999).
33 Schellekens (2002). For discussions of monetary policy uncertainty, see the seminal works of Friedman (1968),
Poole (1970), and Cukierman and Meltzer (1986). On the supply side effects of monetary policy see Bagaee et
al. (2024).
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can be used sequentially without any loss of generality provided that the inflation-
expectations channel works through changes in the real interest rate3.

In other words, we use a standard business-cycle model that consists of three
equations: the aggregate supply curve®, the aggregate demand curve and the MPRF a la
Taylor:

y =a(r—m®), (1)
andy = 1, (2)
i=r'+n*+alm—n*)+bly —y"). (3)

From the beginning, the 1993 Taylor specification became the “reaction function”: a
technique for modelling how a central bank alters monetary policy in response to economic
developments3®. While i is the reference rate, r* is the natural (long-run real) rate - which is
equal to 0 here for the sake of simplicity; r and y are the inflation rate and output growth,
respectively, while m* and y* are the inflation target and potential output, respectively.
Finally, the parameters a and b represent the central bank’s sensibility with respect to the
two fundamental macroeconomic gaps. That is, they are the “response factors”. Monetary
policy decisions affect both the real and monetary variables via the expectation channel, given
the corresponding transmission mechanism?.

The MPRF depends on the choices of the central bankers in charge. As monetary policy
is conducted by committees®, we assume in a standard way that the central bank board votes
using a majority rule, yet remembering that heterogeneity in the composition of the central
bank board, with a particular attention on the special role of the chairperson®, can be a
relevant factor in shaping the policy choices*. Then, median central bankers’ preferences
summarize the board’s decisions. Alternatively, we can assume that the board’s decisions
mirror the chairperson preferences, given their abovementioned dominant role. In any case,

34 Clarida et al. (1999), Tillmann (2012). More generally, the effects of monetary policy actions can be
transmitted through either changes in the nominal interest rate or variations in the monetary aggregates. See
McCallum (1997), Ireland (2004), Nelson (2005), Favara and Giordani (2009), Caraiani (2016) and Belongia and
Ireland (2019) for more detailed discussions.
35 In the standard specification the properties of the aggregate supply — the Phillips curve — do not depend on
the monetary policy action. On the possible role of monetary policy in endogenizing the Phillips curve see: Jia
(2023), L’Huillier et al. (2025), Acharya et al. (2026).
36 Judd and Rudebush (1998).
37 Uncovering the monetary policy transmission chain and its effects represents a key question in
macroeconomics: see, among others Romer and Romer (2004a), Coibion (2012), Gertler and Karadi (2015),
Clone and Hurtgen (2016), Ramey (2016), Caldara and Herbst (2019), Jarocinski and Karadi (2020), Miranda and
Ricco (2021).
38 Chappell et al. (1993),(1997), (2000), (2011) and (2014), Chappell and McGregor (2000), Fry et al. (2000), Sibert
(2003), Lybek and Morris (2004) , Pollard (2004), Blinder and Morgan (2005), Dal Bo (2006), Crowe and Meade
(2007), Gerlach-Kristen (2008) and (2009), Riboni and Murgia (2010) and (2014), Berger and Nitsch (2011),
Farvaque et al. (2011) and (2018), Jung and Kiss (2012), Ejffinger et al. (2013), (2015) and (2018), Jung (2013),
Hahn (2016), Firrell and Reinold (2020), Gross and Zanhner (2021) and Rieder (2021) analyse how the fact that
the majority of central banks use boards, including the emergence of “shadow” committees (Siklos and
Neuenkirch 2015).
39 Chappell and McGregor (1993), Romer and Romer (2004b), Gerlach-Kristen (2008), Chappell et al. (2004),
Riboni and Murgia (2010), Schonhardt-Bailey (2013), Binder (2020), Rechard and Regmi (2023), Howes et al.
(2025).
40 Romer and Romer (2004b), Reis (2013), Malmendier et al. (2021), Howes et al. (2025).
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those preferences simultaneously define the optimal inflation rate and, given the sacrifice
ratio, the consequences in terms of output growth, as well as the response factors in the
MPRF.

Under these assumptions, given the features of the economy, the two intertwined
drivers influence both the monetary policy goals and the relative sensibilities: the central
bank’s governance - i.e. its independence - and the central bankers’ preferences - i.e. their
conservativeness.

2.2 Bridging the Gap: Introducing Central Bank Governance and Central Bankers’
Preferences

The simplest way to highlight the relationship between independence and
conservativeness on the one hand and the features of the MPRF on the other is to envision
an economy with perfect information in which citizens and policymakers interact. In this
economy, the focus is on defining monetary policy actions to address the business cycle,
taking into account the institutional setting.

The relevant actors are the central bank and society, where markets, households and
firms interact, giving rise to a Nash equilibrium*. The central bank knows the pros and cons
of inflation as well the features of the institutional setting, i.e. the monetary regime*. In
addition, monetary policy is the only game in town*. The central bank’s goal function can be
expressed as*:

Vep(m) = (m —m®) =~ ol 2. (4)

In order to obtain the optimal inflation rate, we assume that the central bank’s goal
function is such that: 1) the benefits of inflation surprises in terms of output growth are
positive, 2) the costs of inflation are positive and 3) the monetary regime matters, such that
the degree of central bank independence (CBI) - the monetary dominance level - implies
higher levels of the parameter (2, .

It is worth noting that the CBI level has been already defined by the legislator. In fact
here a two-stage political economy setting is used, assuming to be in a democratic country
with a two-tier political architecture* in which, in defining the monetary policy perimeter,
regime design and day-to-day policy are separated using a delegation approach?: in the

41 Barro and Gordon (1983), Backus and Driffill (1985). The game-theoretical approach of monetary policy
overcame the weakness of traditional monetary policy models that the Lucas (1976) critique highlighted - i.e.
that the macroeconomic environment is given.
42 Eijffinger and Hoeberichts (1998).
4 |In general, the distinction between institutions (monetary versus fiscal dominance) and policies (monetary
versus fiscal choices) is often not crystal clear. Given this disclaimer, see Alesina and Tabellini (1987), Leeper
(1991), Beetsma and Bovenberg (1998), Beetsma and Uhlig (1999), Dixit and Lambertini (2001, 2003), Adam and
Billi (2008), Adam (2011), Giordano and Tommasino (2011), Martin (2011), Niemann (2011), Niemann et al.
(2013), Bhattarai et al. (2014), Haga (2015), Martin (2015), Miller (2016, 2019), Barthelemy and Plantin (2018),
Rottger (2019), and Bianchi and Melosi (2019) on the presence of both fiscal and monetary policymakers. See
Neimann et al. (2013) on fiscal and monetary policymakers and the monetary tool problem (money growth
versus interest rate). For a historical perspective, see Blancheton (2016).
4 For a discussion of the micro foundations of the standard goal function ascribed to the central bank, see
Woodford (2003a). For a discussion on central bank goal function with equal weights on inflation and
unemployment for consistency with the Fed mandate see Bernanke (2007) and Clarida (2019).
4> persson and Tabellini (2004), Alesina and Tabellini (2007).
46 Masciandaro and Romelli (2015), Masciandaro and Russo (2024).
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legislative stage, citizens elect a legislator who chooses the central bank regime; in the policy
stage, an incumbent central banker sets monetary instruments, taking the regime as given.

Turning to the economy, for each individual agent, aggregate output growth and
inflation are givens. The best steps these agents can take are to be rational, accurately
forecast inflation and try to overcome the time-inconsistency problems. Therefore, they
maximize the following goal function:

Vee(m®) = —(m —m*)2. (5)

If the central bank chooses the inflation rate at the same time that individuals decide
on their inflation expectations, then the corresponding equilibrium is such that*’:

m=n = (6)

Therefore, given the features of the economy summarized in o, the inflation rate is
associated with the type of monetary regime: higher CBI means lower inflation, while the real
effects in terms of output growth are associated with the characteristics of the sacrifice ratio.

In parallel, the characteristics of the central banker in charge can also matter. The key
assumption is that the central banker can be more or less conservative, where central bank
conservatism (CBC) refers to the importance the central banker assigns to the monetary
stability goal®® . Initially, CBI and CBC were modelled using a proxy that represented the
importance of monetary stability in the policymaker’s goal function — our parameter 2.

Yet, CBl and CBC are different concepts, and we are going to distinguish them. In fact
independence is an institutional feature of the monetary regime, while conservatism is a
personal attitude of the central banker. Conservatism is a key characteristic of the central
banker as a bureaucrat, as delegating monetary policy to a player who is inflation averse
represents an additional commitment to increasing the monetary policy’s credibility and its
effectiveness in terms of inflation performance®.

In the literature, CBI and CBC are two distinct and relevant elements in central bank
governance that are focused on effective monetary policy*°. In general, CBI and CBC are
viewed are substitutes®?.

In order to uncover in the clearest way the cost and benefit analysis of the central
banker, following to assume a linear macroeconomic system, we consider non linearities in
the central banker preferences.

47 Backus and Driffil (1985).
48 Rogoff (1985).
49 Rogoff (1985).
50 As in the case of central bank independence, researchers developed indices of central banker conservatism,
where the most accurate analyses discuss or use separate indicators for independence and conservatism :
Vaubel (1997), Forder (1998), Fry (1998), Favero and Rovelli (2003), Ozlale (2003), Castelnuovo and Surico (2004),
Berger and Woitek (2005), Dennis (2006), Berlemann and Hielscher (2013) and (2016), Levieuge and Lucotte
(2014).
51 Eijffinger and Hoeberichts (1998), Hughes Hallet and Weymark (2005), Eijffinger and Hoeberichts (2008),
Hefeker and Zimmer (2011), Taylor (2013). At the same time, CBC and CBI have been used interchangeably
(Rogoff 2025). For a case study where an unconservative central banker operates in an independent central bank
see Wojtyna (2025).
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Then, with the aim of highlighting the associations among CBI, CBC and inflation, let
Vep (tep, ) be the central banker’s utility function:

2m®5 1
Vep(tep, ) = B(tep, @) — Ctep, @) = ;Tc_b - EO-QLtcbﬂz, (7)

where B(t.,, ™) and C(t.p, ) are the individual benefits and costs®?, respectively; 2,
is the CBI level; and t.;,> 0 is the degree of CBC. Given the central bank regime defined by the
legislator, the central bankers’ preferences are associated with the pros and cons of inflation.

The key assumption is that the central banker is a professional career concerned
player, that cares about her/his reputation®. Reputation in turn can be associated with the
inflation performances.

On the one side, individual central bankers are bureaucrats who can consider inflation
- i.e. seignorage - as a financial resource for their organisations. Moreover, central bankers
assume rational expectations. In other words, they do not try to exploit inflation surprises.
Then individual opportunistic benefits can arise, due to seignorage revenues, given a basic
central bank balance-sheet constraint®, we know that when d is the real dividend the central
bank pays to the state, h is the flow of currency and 6 is the nominal cost of running the
central bank, then the central bank’s income increases with inflation:

d+m=h+8. (8)

Yet these benefits are positive but decreasing - concavity in inflation - given that the
more seignorage revenues are increasing, the more likely are inefficiency and/or
externalities®, signalling a weak and/or unstable governance®® that harms the central bank
reputation. Benefits are increasing and concave in the inflation rate:

dB(tcpm) 1 >0 0B?(tepm) 1

o mte ! on T 2m3/2tgy,

< 0. (9)

On the other side, the higher is inflation the more likely is that increasing individual
reputational losses®” emerge (convexity in inflation). Costs are increasing and convex in the
inflation rate:

9C(tcp,m)
on

AC? (tep,m)

= o tm > 0; P

= O-‘QLth > 0. (10)

52 Here we adapt a general goal function - see: Alesina and Passarelli 2019 - to describe central bankers’
behaviour.
53 Sibert (2003), Alesina and Tabellini (2008).
54 Jeanne and Svensson (2007), Stella and Lonnberg (2008), Hall and Reis (2015), Reis (2015), Benigno (2016),
Adler and Castro (2016), Goncharov et al. (2017), and Kjellberg and Vestin (2019) have shown that profit and
capital concerns are both present and effective in central bankers’ choices. In other words, the central banker
cares about the central bank’s financial independence.
55 Aizenman (1992), Klein and Newmann (1990), Buiter (2007).
56 Andrabi (1987), Grilli (1989), Cukierman et al. (1992).
57 Neuenkirch and Tillmann (2014).
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Finally, we assume that central bankers can be heterogeneous with respect to their
degree of conservatism, which is common knowledge®®. Then they can be indexed, such that
more conservative central bankers bear higher marginal costs and/or enjoy lower marginal
benefits from any given monetary policy given that the implementation of an inflationary
policy is costly for a conservative central banker:

aC(top, T o0 m?
<0; (tcpm) _ 001
o 2

0B(tepm) _ _ 2Vm
o i > 0. (12)
The central banker's preferred inflation rate,m,;, is such that the marginal benefits

match the marginal costs:

aB(th,TE) _ 6C(tcb,7r)_ 1 _
o = om vma ot (12)

Then:
T _ 1
cb — tcb4/3az/3QL2/3-

(13)

Inflation and CBC are inversely associated; the same is true for inflation and CBI. Both
central banker conservatism and central bank independence imply a lower risk of monetary
policy capture, which means lower inflation risks, given the features of the economy
summarized through the sacrifice ratio o, which reflects the real effects of any monetary
choice.

Going into the details, and starting from the relevance of the central bank governance,
on the one side the inflation rate is associated with the type of monetary regime, where
higher CBI is associated with lower inflation (Figure 1).

Figure 1: Inflation and central bank governance
A

cb

v

Source: Masciandaro (2022)

The inverse association between inflation and CBI reflect the macroeconomic
consequences of a monetary dominance regime®®: an institutional setting in which the
monetary policymaker is the central bank, which is independent from the government . The
monetary dominance regime mirrors the rationale that motivates a society to delegate
monetary policy to a specialized bureaucracy: the central bank.

On the other side , going to the role of the central banker preferences, the inflation
rate is inversely correlated also with the degree of CBC (Figure 2).

58 For discussions of uncertainty and central bankers’ preferences, see Beetsma and Jensen (1998), Muscatelli
(1998), Lossani et al. (1998), Tillman (2008), Sorge (2013), and Morimoto (2018).
59 Sargent and Wallace (1981).
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Figure 2: Inflation and central banker preferences
A

ﬁcb

v

Source: Masciandaro (2022)

CBIl and CBC are substitutes: any change in CBI will modify the corresponding inflation
rate given the degree of CBC. For instance, a regime reform that increases CBI will reduce the
preferred inflation rate for any level of conservatism. This implies that, given the institutional
reform, the same level of inflation is associated with a lower level of conservatism.

The relevance of the central banker’s personal attitude becomes even more evident if
we explore its possible determinants. For the sake of simplicity, we normalize both the
sacrifice ratio and the degree of CBI to 1. Therefore, the central banker’s utility function

becomes:
2105

1
Vep(tep, ) = ton _;tcbnzl (14)

and the preferred inflation rate is:

1
TTep = th—4/3. (15)

This result stresses a well-known finding that hiring a central banker who is more
conservative than the average citizen is optimal . In a sense, the optimal level of
conservatism becomes a state-contingent variable given the institutional setting®!, Q, as well
as the structural features, g, of the economy: a more efficient economy - i.e. a lower sacrifice
ratio, which also means a more convenient trade-off between credibility and flexibility -
means lower inflation®2.

Moreover, the central banker personal attitudes can be more or less relevant
depending on the governing rules which characterize a given central bank setting®, and the
decisions of the central bankers can be affected by the nature of the macroeconomic shocks,

80 Brainard (1967), Rogoff (1985), Hughes Hallet and Proske (2018).
51 The institutional setting includes the features of central banker’s office, such as term length. See Waller and
Walsh (1996).
62 Svensson (1999), Ball (1999), Lippi (2002). For details on CBI and CBC in an economy with liquidity traps, see
Jeanne and Svensson (2007), and Nakata and Schmidt (2019), respectively.
63 Klose (2024).
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where disagreements are less (more) frequent when demand (supply) shocks are the
predominant source of inflation fluctuations® .

Finally, conservatism is associated with terminological metric which is expressed in a
hawk-dove scale, where a hawk is a policymaker who dislikes inflation —i.e. conservatism is
high - while a dove is a policymaker who is more tolerant of inflation, pursuing other policy
goals, such as output growth and employment - i.e. conservatism is low. Given equation (15),
this differentiation between doves and hawks has become one of the main focal areas in
analyses of the relationship between central bankers’ preferences, monetary policy decisions
and macroeconomic performance®, where such explorations has been enriched through the
inspection of minutes and transcripts, using also the textual analysis tools 6. Over time, the
dovish/hawkish attitudes have become a main focus in analyses of monetary policy board
decisions, as we will see in uncovering the family of MPRF that the original Taylor rule
generated.

2.3 Closing the Circle: The Monetary Policy Reaction Function and its Drivers

Now we have all the information we need to close the circle. Let us come back to the
MPRF. The monetary policy goals as well as the sensibilities with respect to the business-cycle
shocks that can affect inflation and/or output growth can be associated with the three
abovementioned drivers that can systematically influence the bureaucracy that governs the
interest rate path: macroeconomics, central bank governance and central bankers’
preferences:

ir=1r"+n"(0,2,7)+a(o,2,7)(r—n"(0,2,7)) + b(0,2,7)(y —y"). (3"

In other words, both the inflation target and the parameters a and b that represent
the central bank sensibility with respect to the two fundamental macroeconomic gaps — the
response factors — can be considered endogenous variables. The properties of those variables
derive from three different drivers.

Moreover, it is worth remembering that one more step could be taken, given that
central bank governance and central bankers’ preferences can be endogenized. Central
bankers’ conservatism can depend on regional biases®’; gender®®; education, occupational

54 Madeira et al. (2023).
85 Chappell et al. (1993), (1997), (2004), (2011) and (2014), Chappell and McGregor (2000), Asso et al. (2010),
Jung (2013), Jung and Kiss (2012), Jung and Latsos (2014), Eijjfinger et al. (2013), (2015) and (2018), Neuenkirch
and Neumeier (2013), Wilson (2014), Istrefi( 2017), Bennani et al. (2018), Bordo and Istrefi (2018) and (2023),
Eijffinger and Masciandaro (2018), Kahn and Oksol (2018), Istrefi et al. (2019), Kokoszczynski and Mackiewicz-
Lyziak (2023), Amador and Phelan (2026). On hawkishness and central bank communication see: Tobback et al.
(2017), Apel et al. (2019).
56 Belden (1989), Waller (1992), Chappell et al. (1993), von Hagen and Suppel (1994), Blinder and Morgan (2005),
Gerling et al. (2005), Meade and Stasavage (2008), Lucca and Trebbi (2009), Meade and Thornton (2012),
Schonhardt-Bailey (2013), Apel and Grimaldi (2014), Hansen et. al. (2014), Hansen and McMahon (2016b), Istrefi
(2016), Hansen and McMahon (2016a) and (2016b), Malmendier et al. (2021), Howes et al. (2025).
57 Meade and Sheets (2005), Chappell et al. (2008), Eichler and Lahner (2014), Jung and Latsos (2015), Ehrmann
et al. (2026).
68 Comunale et al. (2023), Masciandaro et al. (2023), Bodea and Kerner (2025).
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background and political preferences®; personal experiences’?; or a combination of these
drivers’!. All else equal, any change in a relevant driver can trigger a change in the central
bankers’ conservatism and, consequently, influence the MPRF.

On the other hand, taking advantage of the first wave of studies on CBI, including the
critical views’?, the literature took an important step by beginning to treat also the central
bank governance as an endogenous variable that has to be explained. The original theoretical
motivation is as follows: in normal times, the policymaker grants independence to a
conservative central banker, but the politicians retain the option to override the central
banker’s decisions in extreme situations (i.e. in extraordinary times)”. The subsequent key
intuition is that the government is a politician that can shape central bank governance by
taking different drivers into account. This creates dynamic institutional cycles that are
characterized by ups and downs’, during which CBI can show different degrees of resilience
in terms of how difficult is to change constitutions and laws, and then use those changes to
modify the central bank’s setting”.

This allowed for exploration of the drivers that can motivate decisions by one or more
countries to maintain or reform their monetary regimes. Different interpretative hypotheses
were advanced to explain the genesis of the political process that leads policymakers to
change monetary regimes.

Developments in endogenizing monetary regime have been subject to analyses in
both economics and political science, originating three different strands of literature - the
culture view’®, the political view’” and the macroeconomic view’® - which also explored the
role of central bank governance as an institutional factor that influences political decisions
regarding the banking and financial supervisory architectures’®.

Here this literature deserves attention, given that it explains the reasons of the fact
that changes in the central bank governance, which represent one of the four pillar in our
theoretical setting, has been not so frequent in the period that we are going to analyse®.

69 Belden (1989), Havrilesky and Gildea (1991), Gohlmann and Vaubel (2007), Besley et al. (2008), Gerlach-
Kristen (2009), Farvaque et al. (2011), Belke and Potrafke (2012), Adolph (2013), Neuenkirch and Neumeier
(2015), Eichler and Lahner (2017), Farvaque et al. (2018), Bordo and Istrefi (2018) and (2023), Mishra and Reshef
(2019).
7© Malmendier et al. (2021).
7 Eichler and Lahner (2018), Bennani et al. (2018).
72 McCallum (1995), Bibow (2004).
73 Lohmann (1992), Jensen (1997).
74 Masciandaro and Romelli (2015).
7> Alesina and Grilli (1992), Walsh (2000), Chortareas and Miller (2003), Gabillon and Martimort (2004), Blinder
(2010), Erhart et al. (2010), Campoy et al. (2026).
76 posen (1995), De Haan and Van’t Hag (1995), Berger (1997), Maxfield (1997), Hayo (1998), Miller (1998),
Franzese (1999), Crowe (2008), Eggertsson and Le Borgne (2010), Berggren et al. (2014), Gillitzer et al. (2021).
77 Goodman (1991), Sieg (1997), Vaubel (1997), Moser (1999), Bernhard (1998), Milesi-Ferretti (1995), Lohmann
(1997), Bagheri and Habibi (1998), Banaian and Luksetich (2001), Keefer and Stasavage (2003), Acemoglu et al.
(2008), Hielscher et al. (2012), Burkovskaya (2019).
78 Farvaque (2002), Aghion et al. (2004), Polillo and Guillen (2005), Brumm (2006) and (2011); Bodea and Hicks
(2015). Both the political view and the macroeconomic view are present in Masciandaro and Romelli (2015).
7 Masciandaro (2005), (2007) and (2009), Dalla Pellegrina et al. (2013), Melecki and Podpiera (2013),
Masciandaro and Volpicella (2016), Masciandaro and Romelli (2018), Fraccaroli et al. (2024).
80 Romelli (2022).
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3. The Taylor Conservative Central Banker

Above, we defined the methodological four-pillar setting that we use to implement
our review analysis and select the articles that represent the members of the Taylor rule
family in order to appreciate the novelty of the MPRF approach, where the founding father
has been a conservative central banker. The novelty emerges even more evidently if we begin
our narrative by summarizing the “rules versus discretion” debate that has traditionally
characterized the monetary policy debate®!.

Before the 1980s, macroeconomics did not pay explicit, systematic attention to either
central bankers’ preferences or the central bank’s institutional setting when developing
positive and normative arguments®?. Both features were hidden. This reflected the “rules
versus discretion” dilemma — or the Monetarist-Keynesian debate — regarding the optimal
conduct of monetary policy®3, which originated at the University of Chicago in the early 1930s.
This discussion identified uncertainty as the main drawback of discretionary policies®*. In the
traditional debate, “rule” implies that monetary policy is essentially an automatic process,
while discretion implies the absence of any public commitment about its goals or tools®>. That
dilemma still offers key insights® that highlight two relevant evolutions in monetary policy
analysis.

First, the concepts of “rule” and “discretion” are viewed differently today®’. As we will
see, “rule” is a systematic policy reaction function (Taylor 1993). The dilemma is how much
discretion the central banker has in applying a policy. In other words, the crucial question is
the following: “What is the optimal degree of activism in a rule?” 88

Second, in the 1980s, the policy rule became intertwined with another feature — the
central bank’s design, which influences the de jure and/or de facto CBI¥ and, through that
channel, macroeconomic performance®. The central bank’s governance highly influences the
discretionary policy rule and, eventually, monetary policy.

In the traditional debate, the design of the central bank’s governance did not matter
for several reasons. On the one hand, Friedman (1962) generally distrusted collective bodies
and consistently advocated for constitutional rules in the monetary policy field in order to
completely tie central bankers’ hands®l. On the other hand, Keynes viewed the government
as the monetary policymaker that sets the goals for monetary policy®? . The main effect was

81 Masciandaro (2022) and (2023).
82 Masciandaro (2022).
83 Bibow (2002), Rivot (2013), Tavlas (2015), (2021), (2023), Dellas and Tavlas (2016) and (2021), Nakamura and
Steinsson (2019).
84 Asso et al. 2007, Dellas and Tavlas (2021), Tavlas (2023), Hetzel (2024a).
85 Mishkin (2017) and (2018), Tavlas (2023).
86 Nelson (2007), Bibow (2010), Taylor (2011a), Dellas and Tavlas (2021), Bordo (2026).
87 Rivot (2013), Dellas and Tavlas (2021).
88 Dellas and Tavlas (2021).
8 Adrian et al. (2024), Dincer (2024), Romelli (2025), Garriga (2025).
% Grilli et al. (1991), Cukierman et al. 1(992), Romelli (2022), Athanasopoulos et al. (2023), loannidou et al.
(2023), Strong (2025). Specifically, on the relationship between central bank mandates and macroeconomic
performances see Garriga and Rodriguez (2025).
91 Rivot (2013). The same monetary policy rigid rule can be associated with the Kindland and Prescott’s (1977)
seminal work on time inconsistency; see Rogoff (2025).
92 Bibow (2002), Rivot (2013).
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that up until the 1990s, the idea that a central bank and/or the central banker could be
independent was unanimously considered unrealistic®.

Moreover, in the Keynesian view, the central bank is a technical body that retains
discretion in implementing the day-to-day policy, and the need for cooperation between the
central bank and the treasury is stressed®®. However, in this perspective, the need for
cooperation is defined in a set of rules that govern the hierarchical relationship between the
monetary policymaker (i.e. the government) and an expert bureaucracy (i.e. the central
bank). In other words, the central bank’s design is likely to be no more than an application of
the general rules that govern the interactions between the political principal and its
administrative bureaucratic agents. The central bank’s design does not have special status
with respect to other public agencies®.

In the eighties the importance of central banker conservatism on the one hand and
central bank independence on the other hand took centre stage. The roles of central bankers’
preferences and central bank design became increasingly intertwined and, eventually, the
two were merged. The contemporaneous and explicit roles of both factors were recognized
in the literature on monetary policy committees, which emerged in the 2000s°°.

Notably, in analysing the evolution of the relationships between monetary policy
economics and the central bank setting, a series of studies °7 offered fundamental
contributions and interesting insights. In parallel, some studies analysed CBI from a historical
perspective and within the history of economic thought®®. However, none of these articles
viewed the nexus among macroeconomics, central bankers’ preferences and the central
bank’s design as the key to the evolution of the literature since the 1980s.

This nexus is the methodological key that we use to analyse the origins and evolution
of the MPRF approach. The approach emerged 30 years ago when John Taylor (1993), who
was analysing the period from 1987 to 1992, found that the Fed’s interest-rate policy seemed
to systematically follow a simple rule of reacting to gaps between actual inflation and the
inflation target on the one side, and between actual output and potential output on the other
side. Taylor (1993) assumed that the central bank knows the value of the long-run real interest
rate®.

The starting point of our analysis is the original Taylor (1993) rule specification:

=r"+n"+a(m_; — ")+ b1 — ), (16)
where i is the reference rate; r* is the natural (long-run real) rate;  and y are the

inflation rate and the output growth, respectively; and t* and y* are the inflation target and
the potential output, respectively. Finally, the parameters a and b represent the central

93 Rogoff (2025). In an 1824 pamphlet, David Ricardo anticipated the modern literature on CBI; see Tavlas (2023).
% Bibow (2002), Rivot (2013).
9 Masciandaro (1995) and (2022), Pond (2021).
% Sibert (2003), Blinder and Morgan (2005), Chappell et al. (1993),(1997), (2000), (2011) and (2014), Chappell
and McGregor (2000), Dal Bo (2006), Riboni and Murgia (2010) and (2014), Farvaque et al. (2011) and (2018),
Jung and Kiss (2012), Ejffinger et al. (2013), (2015) and (2018), Jung (2013), Firrell and Reinold (2020), Rieder
(2021), Colla De Robertis (2026).
97 Cukierman (1994), Romer and Romer (1997), Bibow (2004), Alesina and Stella (2010), Parkin (2012),
Cukierman (2013), Reis (2013), Blancheton (2016), De Haan and Eijffinger (2016), Hartwell (2018), Castillo-
Martinez and Reis (2026).
%8 Toniolo (1988); Bibow (2004) and (2010); Forder (2005).
% Notably, the original Taylor rule specification is still used; see Vinci and Licandro (2021).
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bank’s sensibility with respect to the fundamental macroeconomic gaps — that is, the
response factors. From the late 1990s through the early 2000s other studies adopted the
Taylor perspective, that related a policy tool to macroeconomic outcomes'®: the monetary
policy reaction function was born.

In this original specification is assumed that the central bank knows what its targets
are and the value of the natural rate'®, as well as the past values of both inflation and output
growth. In turn, the dynamics of these variables are motivated by a corresponding
macroeconomic model.

Economically, given a medium-term horizon and the information set which is available
at time t, we assume that monetary policy can be either neutral (passive) or active %,
Monetary policy is neutral when neither accommodative nor restrictive actions are
implemented — that is, when the economy is at its bliss point (growth and inflation are equal
to the potential output and the inflation target, respectively). The corresponding reference
rate will be equal to the sum of the neutral rate and the inflation target, consistent with
Fisher’s definition of the nominal interest rate.

Otherwise, monetary policy is active and becomes a stabilisation device. The
reference rate is associated with both the inflation gap and the output gap,, given the central
bank’s goal of minimizing the discrepancies between actual values and targets. Moreover, we
assume that the Taylor principle holds — that is, the nominal interest-rate elasticity with
respect to inflation is greater than 1 —in order to avoid the determinacy problem?!®, i.e. the
path for the nominal interest rate is consistent with multiple equilibrium paths for inflation
and output®®,

For the sake of simplicity, we assume that the natural rate and the targets are constant
in the medium term. Therefore, the MPRF becomes as follows:

=r"+t+n"+a(m_y —")+ -1 —Y"),
=0"+A-a)yr" —py") +ame_q + BYi-1. (17)

Econometrically, specification (2) becomes:

i =Ct+ami_q+Pyi1+¢&, (18)
where:
C=r"+(A—-a)n* —py". (19)

100 Syensson (1997), Clarida and Gertler (1997), Levin et al. (1999), Rudebush and Svensson (1999), Clarida et
al. (1998) and (2000), Owyang and Ramey (2004), Levin et al. (2003).
101 The literature has extensively studied the natural rate estimation procedures, from Laubach and Williams
(2003) to Rungcharoenkitkul and Winkler (2026).
102 Hattori et al. (2025).
103 sargent and Wallace (1975), Angeletos and Lian (2023).
104 Empirically, the distinction between active and passive monetary policies has been used in analyses of the
key parameter describing the sensitivity of the reference rate to the inflation gap, where such a parameter can
be greater than 1 (active monetary policy) or not (passive monetary policy). See Clarida et al. (2000) and Gokan
and Turnvsky (2023).
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Parameters o and B represent the central bank’s response factors to inflation and
growth, respectively; € is an independent, normally distributed random variable with a mean
of 0 and finite variance.

From a macroeconomic point of view, the reference-rate policy is a stabilisation tool
if: a) the inflation response factor, a, is greater than one; in this case, if the Fisher effect holds,
any nominal rate change modifies the real rate; and b) the growth response factor, B, is
greater than zero, which implies that the central bank wishes to stabilize output growth.
Moreover, intercept C can be considered a spurious proxy for the natural rate, acknowledging
that, by construction, it just embeds the long-run real rate. Finally, regressors in lagged values
allow us to avoid endogeneity problems?0>,

A plethora of econometric studies have since estimated the Taylor rule for many
countries and different business-cycle situations, starting from the end of the nineties and
the early two-thousands!®. These studies have tested its key assumption that a central bank
reacts if actual macroeconomic performance differs from the central bank’s targets. For
example, when inflation exceeds the target and/or actual output is above potential, a central
bank must raise its policy rates. Moreover, the Taylor rule became a ubiquitous method for
teaching the actual conduct of monetary policy®” .

In parallel, the interest-rate rule has been well grounded theoretically 1% .
Consequently, the Taylor rule became the consensus specification of monetary policy in
macroeconomic theory. Although the concrete specifications of the rule can vary, most
existing macroeconomics models include an equation similar to the original one.

Taylor (1993) is a pathbreaking article in the macroeconomic literature, achieving a
near-mythical status'®. In a scientific ranking that selected ten seminal articles covering a
variety of different approaches and methods*!°, with an average citation count for the group
of approximately 1,500, Taylor (1993) ranked first with more than 3,000 citations. The article
is one of four that are so well known that the authors’ names have become shorthand for the
papers’ salient contributions (the other three being Calvo pricing, Blanchard-Quah
decomposition and Romer dates. In fact, Richard Clarida wrote “the two most consequential
papers in monetary economics written over the past 75 years are Friedman (1968) and Taylor
(1993)” 111,

In order to further highlight the pathbreaking nature of the Taylor rule in a synthetic
and simultaneously quantitative way, we built two metrics that cover the period up to

195 However, endogeneity problems can be minimized. In fact, central banks react to variables that are
endogenous to previous monetary policy shocks (both intended and unintended). In this case, using ordinary
least squares (OLS) estimations, endogeneity implies a correlation between regressors and the error term (i.e.
an asymptotic bias), although this can be addressed (Carvalho et al. 2021). Alternatively, estimations by
instrumental variables (1V) or the generalized method of moments (GMM) can solve such endogeneity problems
(Clarida et al. 2000). On the methodological problems in applying the Taylor rule see Sam et al. (2023).
106 Clarida et al. (1998), Peersman and Smets (1999), Orphanides (2001), (2003) and (2008).
107 Waters (2022).
108 Rudebush and Svensson (1999), Woodford (2001) and (2003a), Walsh (2015). In terms of monetary policy
theory, the pillar has been identified in the Taylor principle, i.e. the prescription that the nominal interest rate
shall change more than one-for-one with inflation, conditional on the output gap, in order to avoid equilibrium
indeterminacy: see Obstfeld and Rogoff (1983), (1986) and (2021), Benhabib et al. (2001) and (2002), Woodford
(2003a), Cochrane (2011).
109 Nakamura et al. (2025).
110 Glandon et al. (2023).
111 Bordo et al. (2025).
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December 19, 2025. The first metric (Figure 3) shows the number of papers on the Taylor rule
indexed annually in Scopus (i.e. those with the term in the title, abstract, and/or keywords)
from 1993 to 2025. Overall, publications increased from the late 1990s through the late 2010s,
followed by a slight decline in recent years. This metric serves as an indicator of research
output explicitly and directly focused on the Taylor Rule.

Figure 3: Number of papers on Taylor Rules
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The second metric (Figure 4) concerns the number of citations of Taylor’s foundational
1993 paper as retrieved from Google Scholar. Although this is a more general measure, as it
includes works that cite the paper but are not necessarily centred on the Taylor rule, the two
metrics exhibit similar trends. This reinforces the overall pattern of scholarly attention to the
Taylor rule over time. Moreover, the latter metric shows a more pronounced increase from
2022 onward following the earlier decline. It is worth noting that the decline roughly coincides
with the years of the unconventional monetary policies (UMP) in advanced economies when
the application of the Taylor rule techniques became a challenging task, as we will see in
Section 5. All in all, the two measures on the Taylor rule provide an indication of the overall
scholarly influence and continued relevance of the foundational contribution over time.
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Figure 4: Number of papers citing Taylor (1993)
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Moreover, it is worth noting that the introduction of the reaction function perspective
inspired also a corresponding literature that extensively used the same device to explore fiscal
policy issuest!?,

How can we explain the pathbreaking impact of the Taylor rule? If we use the
description utilized in the abovementioned ranking '3 that “the paper shifted the
conceptualisation of monetary policy from the discretionary setting of the money supply to
an interest-rate rule. Classified as descriptive (....) analysis”, the answer can easily be found
by investigating the Rule’s empirical contribution in terms of descriptive value.

The effectiveness of the MPRF in generating 1,466 scientific studies thus far depends
on its unique twofold property as a flexible device that produced a general technical
application. In fact, the large body of empirical literature that followed the original Taylor
(1993) contribution contains variants of the original rule. Flexibility and then generality are
outcomes of the possibility to change a series of hypotheses that characterise the two phases
of any MPRF development: identification and evaluation®4,

In the identification phase, the original Taylor rule can be varied by selecting the
macroeconomic measures — nominal interest rate, inflation, output growth, natural rate,
inflation goal and potential output growth — that the researcher needs to design and
implement their empirical strategy, given their choice of econometric methodology *°.
Macroeconomists largely used the flexibility of the Taylor rule in modelling the central bank’s

112 checherita- Westphal and Zdarek (2017), Heimberger (2023), Wolswijk (2026).

113 Glandon et al. (2022).

14 At the same time, the freedom to develop variants of the Taylor rule, given its flexible and general properties,

can raise econometric issues in terms of overfitting. This is not an argument in the present analysis. See
Nakamura et al. (2025).
115 On the econometric concerns associated with the monetary policy rule identification see Arias (2019).
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reaction function. The Fed and the ECB have been the two cases researchers have explored

most frequently (Tables 1 and 2).

Table 1: Taylor Rules on the Federal Reserve System

Article

Alba and Wang (2017)

Bauer and Neuenkirch (2017)
Baxa et al. (2013)

Branch (2014)

Carvalho et al. (2021)
Castelnuovo (2003)

Castro (2011)

Cukierman & Muscatelli (2008)
Dolado et al. (2005)

Hafner & Lauwers (2017)
Hayford & Malliaris (2005)
Jawadi et al. (2024)
Molodtsova et al. (2008)
Orphanides (2001) 1987Q1 - 1992Q4
Orphanides (2003) 1982Q3 - 1997Q4

Sample period
1973Q3 - 2014Q1
1990Q1 - 2016Q4
1981M1 - 2009M6
1993Q1 - 2008Q3
1979Q3 - 2007Q4
1987Q3 - 2002Q3
1982M10 - 2007M 12
1987Q4 - 2005Q4
1984M01 - 2001M09
1979M10 - 2011M11
1987Q3 - 2000Q2
2000M01 - 2023M08
1979Q1 - 1998Q4

Inflation response factor
1.21%* (0.03)

-0.061 (0.124)

1.59 (0.99)

2.27 (0.12)

2.00%** (0.31)

1.44** (0.28)

1.542%** (5.53)

1.01** (0.36) /-0.92 (0.85)
1.92 (0.30)

1.874*** (0.096)

1.16 (7.80)

0.865***

1.36 (0.21)

0.79 (0.26)

0.52 (0.13)

Real variable response factor

Output gap (real-time quadratic): 0.27*** (0.02)
Expected GDP growth gap: 0.246*** (0.075)
Output gap: 1.51 (0.53)

Output gap (nowcast): 1.03 (0.05)

Output gap: 0.81*** (0.16)

Output gap: 0.79** (0.12)

Output gap: 1.039%** (2.71)

Output gap: 0.88** (0.12) / -0.84** (0.14)
Output gap: 0.25 (0.08)

Output gap: 0.364*** (0.080)

CBO GAP: 0.64 (11.86)

Output gap: 0.301**

Output gap: 0.01 (0.12)

Output gap: 0.65 (0.06)

Output gap: 0.10 (0.03)

Econometric method
Markov regime-switching ML
Conditional LS

GMM

LS with Newey-West SE
OLS with robust SE
2SLS

GMM

GMM

GMM

GMM

oLS

OLS-type with HAC SE
NLLS

LS with Newey-West SE
LS with HAC SE

Source: Author’s own compilation

Table 2: Taylor Rules on the European Central Bank

Article Sample period Inflation response factor Real variable response factor Econometric method
Bauer and Neuenkirch (2017) 2002Q4 - 2016Q4 0.575*** (0.163) Expected GDP growth gap: 0.178 (0.211) Conditional LS

Belke and Cui (2010) 1999M1 - 2006M 12 0.134*** Output gap: 0.030** Partial VECM

Belke and Klose (2011) 1999Q1 - 2010Q2 0.60*** (0.18) Output gap: 0.43** (0.18) GMM

Bennani (2018) 1999M1 - 2014M8 1.53% (0.41) Output growth (exp): 1.47** (0.13) Two-step GMM
Caputo and Diaz (2018) 1999.1 - 2016.1 0.241%** (3.21) Contemporaneus output gap: 0.0782** (5.77)  IV-GMM

Castro (2011) 1999M1 - 2007M12 2.43** (3.37) Output gap: 1.80** (7.34) GMM

Czudaj (2023) 2002Q1 - 2020Q2 0.07*** (0.015) GDP growth gap (forecast): 0.036*** (0.0105)  Fixed effects

Dolado et al. (2005) 1984Q1 - 2001Q3 1.46 (0.69) Output gap: 0.82 (0.35) GMM

Gorter et al. (2008) 1997M1 - 2006M 12 1.35*** (0.30) Output gap: 1.23*** (0.16)(exp) LS

Nebot et al. (2019) 2000M1 - 2016M9 0.37** Output gap: 0.039*/0.122*** TS-MARS

RNl (2015) 1999M1 - 2012M12 0.137 Output gap: 0.288*** GMM

Sauer and Sturm (2007) 1991M1 - 2003M 10 0.47 (2.04) Output gap: 0.38 (4.83) OLS with Newey-West SE
Siklos and Bohl (2009) 1978 - 2003 1.90* (0.01) Output gap: 6.49* (0.01) GMM

Sturm and De Haan (2011) 1999M1 - 2007M6 1.414** (2.12) Expected output growth: 1.725*** (6.35) oLs

Source: Author’s own compilation

Tables 1 and 2 present selected examples of empirical studies on the Taylor rule
applied to the Federal Reserve System and the European Central Bank. The tables include a
selection of journal articles retrieved from Scopus that match the theme of Taylor rule
analysis for the two central banks of interest. The selection has been obtained with the
general aim to retain only scientific articles published in top 100 economics journals that
mention in the title the Taylor rule.

For each article, the tables report the sample period and the estimated coefficients
of the response factors, i.e. the sensibility of the reference rate respectively to the inflation
gap and to a real activity gap, most commonly the output gap. Also the econometric methods
are documented. Finally, when an article presents multiple specifications or estimation
strategies, the tables report the specification that appeared most appropriate for
comparison and/or most representative!!®,

116 For each study has been collected also information on the data frequency, the reference rate, R2 metric
when reported, as well as the coefficient capturing interest-rate smoothing, when included, and/or the
response factors for financial stability and/or exchange rate gaps, when present.
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The Tables clearly show how flexible the Taylor rule can be. Different explanations
support this flexibility. In any study, the motivation for the results is state and/or time
contingent, where the contingencies can be associated potentially with macroeconomic
developments, the central bankers’ preferences, and/or the central bank’s governance
features.

In the evaluation phase, the results of the identification phase can be interpreted
while considering a series of both economic and institutional variables. In fact, given a country
and/or a period, the corresponding macroeconomic data, and the econometric results of the
identification phase, the second step is to economically interpret them, taking stock of all
available information. This highlights the usefulness of our theoretical four-pillar approach,
which focuses the research attention on the possible three drivers mentioned above: business
cycles conditions, central bankers’ preferences and central bank governance.

All in all, the three drivers that can explain the features of any policy reaction function
can be used to shed light on the specific monetary policy case study that is under the
researcher’s lens. If a case occurs in which any pillar seems relevant, the researcher can focus
on this “Taylor residual” to investigate other possible explanations.

If this perspective is adopted, the applications of the initial MPRF specification that
evolved from the family of the Taylor rules can be analysed, wondering which assumptions
have changed in terms of macroeconomic scenarios, central bankers’ preferences, and/or
central bank governance. We will discover that, given the different business cycle conditions,
and the fact that the monetary regime changes are infrequent, we will differentiate the
different members of the Taylor rule family zooming on the central bankers’ preferences.

Notably, flexibility and generality are two faces of the same coin. In fact, without
flexibility, the Taylor rule shows its limits, especially with regard to its possible prescriptive
value. Consider for example the empirical analysis that estimates the same Taylor rules for 50
inflation-targeting countries around the world'!”. In that analysis, the adherence to the Taylor
principle - the prediction that responses to inflation with changes in the interest rate will be
larger than the change in inflation - seems to be an exception, at best (Figures 5 and 6).

Figure 5: Taylor Rules, Inflation Response Factor
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Source: Author’s own compilation from: EI-Shagi and Ma (2023).

Figure 6: Taylor Rules, Output Growth Response Factor
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The baseline estimation is a unique, rigid Taylor rule that uses a simplified, backward-
looking Taylor specification in which each central bank responds only to current growth and
inflation. Without any surprises, the results show high heterogeneity in terms of both inflation
sensibility and output growth sensibility. Evidently, a rigid Taylor rule cannot work by
definition, as the aim of an MPRF is to describe a flexible policy rule. Moreover, the MPRF is
evidently more likely to be a potential effective devise for positive descriptive analyses, not
for normative prescriptive ones!!®,

4. Visionary and Prudent Central Bankers: Forward-Looking and Inertial
Monetary Policy Reaction Functions

Given the macroeconomic scenario and the central bank governance, the description
of the evolution of the economics of the Taylor rule can be associated with changes in the
theoretical assumptions that characterize the central bankers’ preferences. The first relevant
modifications of the original MPRF can be identified analysing two different types of central
bankers: visionary central bankers — forward looking players - and prudent central bankers
—inertial players.

On the one side, the MPRF’s evolution has been characterized by the
acknowledgement that the central banker’s behaviour is not necessarily based only on past
information. In fact, specification (3) is a backward-looking rule, as it uses past values of both
inflation and output growth. Alternatively, the central bank can base its choices on its own
forecasts for inflation and output growth. If this assumption holds, the specification becomes
a forward-looking rule!®:

ir =C+anf + By + &. (20)
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On the prescriptive value of the Taylor rule see Arias (2019).

Clarida et al. (1998), (1999) and (2000), Orphanides (2001) and (2003), Svensson (2003), Fourcans and
Vranceanu (2004), Castelnuovo (2007), Sauer and Sturm (2007).
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The assumption of a forward-looking central bank does not imply that disagreement
between the monetary authority and the markets is impossible. In fact, different data and
different perspectives on the Taylor rule help explain why the central bankers and the markets
can disagree on future policy rates'®,

On the other side, one more feature of the Taylor rule emerged in parallel:
specification (3) implies that the central bank immediately changes its interest rate. This
means that past monetary policy decisions do not matter, i.e. monetary inertia — or
persistence - is not a relevant phenomenon.

Alternatively, we can argue that past choices are relevant. In this case, we will have
interest-rate smoothing, or monetary policy inertia, such that past interest-rate choices
influence current choices?.

How can we explain monetary inertia? Traditionally, central bankers offer two
general explanations of such behaviour, i.e. that they prudently smooth changes toward the
reference rate target for reasons related to informational frictions (e.g. uncertainty) and/or
governance (e.g. consensus).

The recent behavioural evolution in economic analysis provides a unique explanation
of prudence that can be used in the monetary policy field. More specifically, if we assume
the view that the central bankers are “Econs” 1?2 we can explain the monetary policy inertia
as the outcome of central banker choices affected by a well-defined psychological bias:
prudence.

Going into the details, monetary policy inertia has been defined as the tendency of
central bankers to adjust interest rates only gradually??® . When the velocity of adjustment is
zero, we have total inertia. It is worth noting that total inertia has been a relevant
phenomenon in the last decade, acknowledging that the lower bound phenomenon —that we
will discuss below — characterized the period. Considering the months between December
2015 and December 2025, and the decisions taken by the Fed and the ECB, the cases when
the central bankers decided to hold the interest rate level represent respectively the 75
percent and the 61 percent of the overall sample (Figure 7).

120 jia et al. (2023).

121 Goodfriend (1991), Clarida et al. (1998), Favero and Rovelli (2003), (Ozlale 2003), Smets and Wouters (2003),
Dennis (2006), Castelnuovo (2007), Beck and Wieland (2008), Orphanides and Wieland (2013), Canzoneri et al.
(2015), Boehm and House (2019), Moreira and Monte (2020).
122 “Econs” has been introduced in Leijonhufvud (1973).
123 Woodford (1999).
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Figure 7: Central Banker Decisions: Interest Rate Changes
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Originally, as we anticipated, monetary inertia was motivated by the observation that
central bank decisions depend on information on the state of the economy, and by
recognition of the long and variable lags in the transmission of monetary policies. In this
framework, agent expectations are assumed to be rational'?*. Therefore, monetary inertia
can be viewed as a rational strategy aimed at avoiding tough stop-and-go policies and their
consequences in the form of negative macroeconomic spillovers. Thus, the tendency of
central banks to gradually adjust interest rates in response to changes in economic conditions
can be considered optimal.

Subsequently, monetary policy inertia was analysed under a completely different
perspective by exploring the role of central bank governance!?®. In these studies inertia in
interest-rate decisions can be associated with well-defined features of central bank
governance.

Alternatively, given the central bank regime, monetary policy inertia can be explained
assuming that it emerges when the central bankers becomes prudent!?®, where prudence is
associated with loss aversion and status quo”. It is worth noting that this perspective is
consistent with the more general idea that behavioural economics and behavioural political
economics'® can be used to explain the monetary policy mechanism?®?®, as well as its
outcomes™®,

124 Muth (1961).

125 |n this respect, two studies focusing on monetary policy committees (MPCs) seem particularly interesting:

Dal Bo (2006), and Riboni and Ruge-Murcia (2010). Dal Bo (2006) shows that when the voting procedure requires

a supermajority, this rule mitigates issues of time inconsistency and introduces inertia in monetary policy

decisions. Riboni and Ruge-Murcia (2010), adopting the same approach, discovered two central bank

governance regimes - the consensus regime and the agenda-setting regime — that create monetary policy

inertia.

126 Favaretto and Masciandaro (2016).

127 Ebert and Wiesen (2014), Alesina and Passarelli (2019), Brunette and Jacob (2019), Passarelli and Del Ponte

(2020).

128 schnellenbach and Schubert (2015).

129 Molnar and Santoro (2014).

13%Bertasiute et al. (2018), Gabaix (2020), Cozzi and Di Dio (2026). Researchers have claimed and found evidence

consistent with predictable behavioural errors in the Fed’s decision making due to overconfidence biases
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Going into the details, what happens if we assume that prudence can characterize
central bankers’ behaviour? The intuition is straightforward: the central banker becomes
prudent when losses loom larger than gains for every monetary policy choice, and both are
evaluated with respect to the current interest rate, which is in turn associated with its
corresponding status-quo inflation®3,

Let 75, be the status-quo inflation and z > 0 be the parameter that captures
prudence. With prudence, the central banker becomes particularly risk adverse from two
symmetrical points of view. On the one hand, the prudent central banker dislikes the upside
risks —an increase in inflation, such that = > mg,, normally entails more benefits than costs.
However, with prudence, higher inflation costs yield psychological losses that amount to:

2[C(tepy ™) = C(teps Tsq)] = 25 tep (02 — ). (21)

Figure 8: Prudent Central Banker
A

ﬂ.cb

Source: Favaretto and Masciandaro (2016)

In other words, with prudence the central banker becomes relatively more hawkish
when 7 > 1g, given that the prudent central banker overestimates inflation costs. See, for
example, the central banker with conservatism, t,, in Figure 8.

On the other hand, the prudent central banker would like to avoid the downside risks.
Reducing the inflation rate, such that ™ < 75, entails fewer benefits than costs overall, with
psychological losses in terms of benefits amounting to:

2m0>
z[B(tey, Tsq) = B(tep, m)] = Z=— (5" — tm®®). (22)

(Konchitchki et al. 2023). Moreover, the introduction of behavioural biases, instead of the standard rational
expectations assumption can magnify the nexus between inflation bias and time inconsistency, which revamped
the scientific attention paid to the monetary rules: Baddeley (2025). Recently the non-rational perspective has
been applied in exploring the relationships between diagnostic expectations and macroeconomic outcomes;
see Bordalo et al. (2022) and (2026).

1BIA more specific assumption could be that policy reversal aversion can characterize central bankers: Hasui et
al. (2021).
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With prudence, when < g, each central banker becomes relatively more dovish,
given that the prudent central banker underestimates the benefits of monetary stability. In
Figure 4, see the central banker with conservatism, tp.

Therefore, the central banker’s goal function with prudence is given by the standard
utility V., (t.p, ™) minus the psychological losses due to the departure from the status quo:

2n%5 1 1
Vcb(tcbrﬂ/nSQ) = teb - Etcbn'2 - EZtcb (T[ - tns) lfT[ > T, (23)
and

25 1 2105 .
Ve (tep, T/ Tesq) = o ;tcbﬂz . %% — tn®®) ifm <

(24)
For the prudent central banker, the marginal optimal conditions and the
corresponding preferred inflation rates, my < mgy < mp, are as follows:

1 1

e 1+ 2)tmrand Ty = YT ifm > mgq, (25)
1 .
TL'O?th =t,pT and Tsg = PYE ifr = Tsq (26)
2/3
(1+2) # =typmand mwp = (Z;L:/)S ifm < mgg (27)
cb

Given the status-quo inflation, the conservatism of the prudent central banker will
remain in a corridor where the lower and the upper limits represent the doves and hawks,
respectively. Discounting the aversion to the inflation risks in equilibrium, the prudent dovish
central banker will be characterized by a level of conservatism, tj, such that:

dB(tp,m)
om
where:

aC(tD ) y 1
7-[0.5tD

=(1+2)—, —

= (1+ 2)tpm, (28)

1
tp = 705 rl/2 74 r1/2° (29)

At the opposite end of the corridor, avoiding the risks of any monetary stability
obsession, the prudent hawkish central banker will be characterized in equilibrium by a level
of conservatism, ty, such that:

(1+7) 2580 = 20T, e C0 = gy, (30)
where:
ty =~ — (31)

As tP < tH the dovish attitude and the hawkish attitude represent the bounds of the
corridor of the prudent central banker. Therefore each central banker, j, will set his or her
preferred inflation rate, 7;, given his or her level of conservatism, t;, according to the
following rule:
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_ (z+1)?/3

np = if t <tp, (32)
1 .
nothb =tpn if tp < i<ty and (33)
1 .
Ty = m if tj > ty. (34)

The introduction of prudence produces a novel result regarding the diversity of a
monetary committee. Now every central bank board can be divided into in three groups:

d h
doves (ift; < t), hawks (ift; > t) and pigeons (ift® < t < t") (Figure 9).
Figure 9: Central Banker Types
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Source: Favaretto and Masciandaro (2016)

Each board member expresses well-defined inflation preferences, but now, with
respect to a situation without psychological distortion, i) each central banker evaluates any
policy in terms of changes from the monetary policy status quo and ii) any negative effect of
a change with respect to the status quo will loom larger than a positive effect of equal
magnitude. However, if prudence produces a loss/gain asymmetry for central bankers, then
monetary policy decisions will change.

We already know that the MPC chooses the monetary policy strategy using a standard
majority rule and that the outcome is the median type’s inflation rate, m,,. Therefore, the
preferred inflation rate will depend on median conservatism, t,, , which has three
possibilities: dove, pigeon and hawk. More precisely, three different equilibria can arise
(Figure 10):

> m3Qif <tPm = nSQiftP < t,, < th,m <nmS9ift,, > tH. (35)

Figure 10: Monetary Policy Inertia
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The existence of prudence can influence monetary decisions through the inertia
effect. The policy outcome will be the status-quo inflation, 75, if the median voter is a pigeon.
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Furthermore, given that the distance between t%and t" is increasing in z > 0, the
more prudence is increasing, the more likely the median voter is to be a pigeon. In other
words, a status-quo bias in monetary strategy - i.e. monetary inertia - will emerge.

As such, more prudence among MPC members reduces the distance among their
monetary policy positions. The doves overestimate the inflation costs, which limits their
dovishness. The hawks underestimate the inflation gains, which dampens their hawkishness.
As the central bankers become more prudent, pigeons increase in number and monetary
inertia is likely to arise and/or to persist.

Moreover, this classification can be useful for analysing a fourth type of central
banker: swingers. Swingers are central bankers who switch types during their tenure.

The swingers has been identified through a quantification of the narratives on 130
central bankers serving in the FOMC between 1960 and 2015, including information with
regard to members personal background, political interests, political supporters, economic
beliefs, and voting actions*2.

Observing the evolution of the metric hawk-dove for each central banker , and
defining as persistent hawks the central bankers always perceived as relatively more worrying
about inflation, irrespective of the business cycle situation, and persistent doves the central
banker relatively less worrying, the analysis uncovered a share of central bankers that during
their FOMC experience has been perceived as swingers from one camp to the other one; in
same cases the perception was that they switch more than once.

Moreover, it has been acknowledged that a central banker can be either a perceived
“heart swinger” — a shift in the preferences occurred — or a “circumstance swinger” — a
temporary position due to specific circumstances — where admittedly such theoretical
distinction is not easy to be systematically guessed, given the available information set. The
swingers represented the 24 percent of the overall sample, where the hawks and the doves
represented respectively the 39 percent and the 30 percent, with a residual to include the
central bankers that was not possible to classify (Figure 11).

132Istrefi (2017), Bordo and Istrefi (2018) and (2023). See also Deyris et al. 2025.
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Figure 11: Hawks, Doves, and Swingers
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Source: Author’s own compilation from: Bordo and Istrefi (2023).

By training, being a non-economist and having graduated from university with no
immediate relation to Keynesian/monetarist schools increase the odds of being a swinger.
Time to time, the swingers can contribute to the composition of the hawkish and dovish
majorities that defined the monetary policy action.

To understand when swings occurred, it has been noted that three main swing periods
can be identified, associated with changes in the business cycle situations?®. In the early to
mid-1970s the first swing occurred, when, after an inflation hiking, some dovish central
bankers swung to becoming hawks. The second wave of hawkish swingers has been detected
during the 1990s, when the importance of price stability increased. The third swing has been
dovish, in the late 1990s and early 2000s, when the observed productivity trend in the 1990s
suggested the potential for non-inflationary growth, a view that some previously hawkish
central bankers endorsed. Yet it has been noted that the swinger type can be associated with
endemic individual features, as to be born during the Great Depression.

In our framework, the importance of swingers depends on the extent to which the
change in individual preferences is relevant. In fact, swingers emerge when a change in the
distribution of conservatism occurs.

Let us call 8 the shock in preferences. This shock produces swingers as well as a change
in the prudence corridor, where t2,t?are the new lower and upper bounds, respectively,
while t,,,,, is the conservatism of the new median central banker. If the shock is relatively small,
the median central banker will remain in the corridor, the monetary policy decisions will be
the same and the presence of swingers will be irrelevant. The swingers matter when the shock,
0, is relatively large (i.e. when either 8 >t —t,,, > 0o0r8 <t —t,,, < 0).

133Malmendier et al. (2021), Bordo and Istrefi (2018) and (2023).
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This results support the above mentioned assumption that times of economic
hardship - i.e. a big 8 in our framework - can shape central bankers’ preferences.

Similarly, we can identify a prudence bias that turns the central banker’s psychological
concerns regarding uncertainty that shapes their own macroeconomic goals 134, or we can
interpret the fact that in uncertain times the dispersion in central bankers’ views does not
increase and there is no significant increase in voting dissent rates'3>: all the central bankers
become more prudent. Moreover also the “opportunist” central bankers’ behaviour!3® can be
explained using the motivation of prudence, as well as the role of life experience'®’, or the
documented fact that it is likely to have disagreement among central bankers without dissent,
being dissent costly, given that dissenters see a measurable decline in their future influence
in committee decisions!3,

In any case, whatever should be the theoretical explanation to support monetary
policy inertia, the more common assumption is that the smoothing mechanism links just two
subsequent central bank decisions. In this case, we have an autoregressive process with only
one lag. We can write:

"=C+ameq + Bye_q, (36)
ip = pip_q + (1 —p)i* +uy, (37)
it = pig-1 + (L= p)(C + amq + Byi—1) + Us, (38)
iy =pir1+C +a'me_y+B'ye_1 +uy. (39)

Where the implicit reference rate i* follows the standard Taylor rule (2), 0 < p <1 is
the inertia factor, and u is an independent and normally distributed random variable with a
mean of 0 and finite variance. Specification (7) represents an inertial Taylor rule, where the
reference rate is associated with observable regressors, including its lagged value, and p is
the corresponding smoothing factor®.

134 Dupraz et al. (2020)., Cieslak et al. (2023).

135 Firrell and Reinold (2020).

136 Orphanides and Wilcox (2002).

137 Gohlmann and Vaubel (2007) Istrefi (2017), Bennani et al. (2018), Eichler and Lahner (2018), Malmendier et
al. (2021), Bordo and Istrefi (2018) and (2023), Madeira (2025).

138 For the Fed case, on its central bankers’ preferences see Primiceri (2006) and Sargent et al. (2006). On
disagreement and dissent see Howes et al. (2025). On dissent see also: Thornton and Wheelock (2014), Farvaque
et al. (2018), Hogan (2022), Peskoff et al. (2023), Bobrov et al. (2025), Djourelova et al. (2025), Tsang and Yang
(2025), Banerjee and Paramanik (2026).

1391t is worth remembering also the assumption that the central bankers can have asymmetrical preferences, i.e.
they can assign different weights to positive and negative inflation and output gaps. In this case non-linear Taylor
rules has been proposed: Cukierman and Muscatelli (2003) and (2007), Ruge-Murcia (2003), Martin and Milas
(2004), Taylor and Davradakis (2006), Petersen (2007), Surico (2007a) and (2007b), Castro (2011), Neuenkirch
and Tillmann (2014), Beckmann et al. (2017), Klose (2018), Caporale et al. (2018), Wang et al. (2019). Non-linear
Taylor rules can be used to estimate implicit country weights in the conduct of monetary policy by the ECB: see
Pereira and Tavares (2019).
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5. Holistic and Creative Central Bankers: Augmented and Shadow Monetary
Policy Reaction Functions

Particularly after the Great Financial Crisis, other two big changes in central bankers’
preferences emerged. Financial stability issues emerged*°, which influenced their goals, while
their tools were affected by the introduction of unconventional monetary policies(UMP).

In other words other two different types of central bankers can be identified: holistic
central bankers — players with more than two macro goals - and creative central bankers —
players who invented unconventional tools.

Starting from the holistic central bankers, promoting financial stability has been a
general priority. When thinking about ways to prevent financial disasters in the future, it has
been natural to look at the financial consequences of monetary policy actions.

However, whether and how the overall effectiveness of the monetary policy action is
associated with developments in the banking and financial sectors is far from clear. Monetary
policy and financial variables are linked through a series of two-way relationships that may be
complementary or conflicting rings in the overall chain that goes from the central bank’s
choices to the macroeconomic stabilisation purposes!®!. In a nutshell, financial stability
uncertainty can influence central bankers’ decisions. Then the question becomes: How do
central bankers make their choices when there is a source of financial stability uncertainty
that can affect monetary policy outcomes?

Consider a monetary policy choice when a source of financial stability uncertainty can
change the overall expected outcomes — monetary policy and financial stability are associated
but their true relationship is unknown. On the one hand, for any level of the inflation rate, =
, the benefits depend on a random variable, ¥ (i.e. the gains from central bank involvement
in financial stability issues). On the other hand, losses from the central banker’s involvement
in financial stability can occur. The size and likelihood of such losses are captured through
another random variable, 4. The central bankers know the distribution of both benefits and
costs. We assume that financial stability uncertainty influences only the central banker’s
benefits. However, this simplification is irrelevant, as uncertainty can affect both benefits and
costs with different weights without any change in our results.

We assume that the features of financial stability uncertainty are homogenous across
the board members —all the board members homogeneously agree that the financial stability
pattern is a relevant source of uncertainty. Therefore, the function is the same for all central
bankers:

B(t;, ™, ¥,A) =B(t,m,¥,A). (40)
The utility of the central banker becomes:

2n%Sy 1
J—— t.n’z

I/](tjl T, W’A) = tjA 2]

(41)

140 |skrev et al. (2021).
141 Woodford (2012), Brunnermeier and Sannikov (2014), International Monetary Fund (2015), Beyer (2017),
Baker et al. (2018). For a historical perspective on the relationship between monetary regimes and financial
stability, see Bordo (2018). For a theoretical model on CBI and financial stability, see Berger and Kibmer (2013).
For a discussion of banking bailouts and CBI, see Rosas (2006).
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From the optimality conditions. the preferred inflation rate will be:

q,2/3

t4/342/3" (42)

T[j =

Therefore, in defining the optimal monetary policy stance, the central banker must

address the unpleasant and uncertain trade-off between expected costs and benefits implied

by the involvement in financial stability issues. When we enrich the specification with the

central bank sensibility to financial stability issue — the parameter y — the “augmented” MPRF
becomes:

i=r"+1"(0,2,1,49)+a(0,2,1,4,¢) (1 —n"(0,2,7) + b(0,2,7,4,P)(y —y) + y(4,¥)
(3”)

Therefore, the inclusion of financial variables in interest-rate rules has been motivated
by the need to assess whether central banks take financial stability issues into account when
making their decisions!*. In such augmented Taylor rules, the relevance of financial stability
is typically proxied using financial variables or with specific financial indexes*:

iy = pit—q +C' +a'm_1 + B'yi—q1 + y(fin_variable/s)_1 + u;. (43)

Interestingly, the augmented Taylor rule was introduced well before the Great
Financial Crisis by John Taylor himself (Taylor 2001). The author noted that, regardless of the
exchange-rate regime, the debate about how exchange rates are taken into account in
formulating monetary policy must be addressed with a new formulation of the Taylor rule:

ie =f e+ gye +hoe +hye1 +u, (44)

with the following assumptions: the target inflation rate is O; the interest rate and the
exchange rate are measured relative to the long-run steady-state values, which are known;
as usual, output growth is the deviation of real GDP from potential GDP; the variable e is the
real exchange rate, where its increase is a real appreciation; and exchange-rate inertia
matters. From that moment on, the augmented Taylor rule has been extensively used to test
whether monetary policy decisions are influenced by exchange-rate movements®*.

Moreover, the augmented MPRF has been used to test a plethora of potential factors
that can influence central banker choices, including stock-market information'*>, money
supply shifts'*, forecast uncertainty!¥’, the nature of the macroeconomic shocks (demand

142 Borio and Lowe (2002), Svensson (2017), Filardo et al. (2022).
143 Zhu et al. (2021), Verona et al. (2017).
144 Syensson (2000), Chadha et al. (2004), Galimberti and Moura (2013), Lubik and Schorfheide (2007), Heimonen
et al. (2017), Caporale et al. (2018), Rodriguez et al. (2021), EI-Shagi and Ma (2023), Wang and Hausken (2023),
Ma et al. (2025).
145 Heimonen et al. (2017).
146 Fendel and Frenkel (2006), Surico (2007a) and (2007b).
147 Bauer and Neuenkirch (2017).
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driven shocks vs. supply driven shocks) ¢, media coverage !*, reputational losses®?,
corporate rate spreads®™?, public debt®?, climate change®:. More generally, an augmented
MPRF specification can be used when other sources of heterogeneity could affect central
bank decisions®*, as in the case of the Eurozone®™. Moreover, the Taylor rule specification
can be used to model and forecast exchange-rate movements'*® or the central bank’s reaction
to climate risks®’.

The creative central bankers emerged when, in the aftermath of the Great Financial
Crisis, the introduction of new unconventional monetary policies (UMP) in advanced
economies made the application of the Taylor rule techniques a challenging task. The
development of the Taylor rule applications can be seen in two subsequent and correlated
phenomena, which involved two of the three drivers that motivate our four-pillar setting. On
the one hand, we find the market-fragmentation effect that characterized the business cycle.
On the other hand, we see the reactions of the central bankers, who changed their policy
preferences as they explored the UMP strategies, as well as their consistency with the
mainstream principle of monetary conservatism®*%,

Our starting point is the market-fragmentation effect given that the central banks at
the time designed their strategies with the goal of “preventing financial fragmentation and
distortions in credit pricing” (Lagarde 2020). Fragmentation characterized the global financial
markets'>® and was particularly evident in the euro area.'®® Market fragmentation can be
defined as a business-cycle situation in which, for a wide range of asset classes, the
corresponding relative prices are characterized by divergence %% with unstable and
unpredictable features. The macroeconomic effect is a gradual creep in the standard
monetary policy mechanism based on the real interest rate effect. In normal times, this is
activated when the central bank moves its reference rate'®?,

The simplest way to capture the market-fragmentation effect in our macro setting is
to introduce the overall interest-rate structure — that is, the yield curve. We assume that in
our economy n different financial assets exist, and starting from the micro foundations, in
normal times we know that, given any of these financial assets, its corresponding nominal
interest rate, j, is equal to:

j=a+pt+yi+6j°, (45)

148 Kakhbod et al. (2026).
149 Bennani (2018).
150 Neuenkirch and Tillmann (2014).
151 Caldara and Herbst (2019).
152 Bajaro et al. (2025).
153 Bajaro et al. (2025), Jawadi et al. (2024).
154 Malmendier et al. (2021).
155 papadamou et al. (2018).
156 Wang et al. (2019).
157 Jawadi et al. (2024), Ramlall (2024).
158 On the relationships between UMPs strategies and the conservative central bank principle see Janus and
Mucha 2025.
159 Claessens (2017) and (2019).
160 Baele et al. (2014), Battistini et al. (2014), Mayordomo et al. (2015), Di Maggio and Kacperczyk (2017),
Horvath (2018).
161 Ruscher and Vasicek (2016).
162 Bernanke and Gertler (1995), Romer and Romer (2000), Ellingsen and Soderstrom (2012), Gurkaynak et al.
(2005).
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where a is the risk premium, B is the liquidity premium, t is a time index that serves
as a proxy for asset duration, y is the pass-through coefficient, i is the central bank rate and
Jj€ represents the interest-rate expectations. Then, all else equal, any monetary policy
decision (i.e. any change in the central bank reference rate) will change the other interest
rates, influencing both households and firms and, therefore, the patterns of the monetary
and real variables.

However, in extraordinary times, the fragmentation effect implies that the central
banks no longer know how effective the conventional interest-rate channel is. The aggregate
consequence is that leverage, or the financial accelerator, is more likely to become a source
of instability®3. Its role can be captured using an augmented supply side function®4:

y=o(m—m)+n, (46)

where n is the leverage and {is the corresponding positive parameter. To address and
fix the market-fragmentation effect, the central banks define their unconventional action?6>,
where any new tool is calibrated to directly affect the different drivers of the overall yield
curve.

In fact, during the Great Financial Crisis, the conventional monetary tools of interest
rates and open-market operations were implemented in unconventional ways using
extraordinary interest-rate and quantitative policies, and experiments with announcement
policies. The aim of the extraordinary interest-rate policies was to strengthen the pass-
through coefficient, y, between the reference rate and the other interest rates'®®, while the
guantitative policies where calibrated to directly influence both the risk premium and the
liquidity premium, given that the higher asset demand due to the central bank activism can
influence both a and 87, Last but not least, the central bankers aimed to influence the
interest-rate expectations, j¢, via the announcement policies, i.e. the forward-guidance
innovation 168,

More specifically:

° Zero interest-rate policies (ZIRP) (floor system) (FED) and negative interest-
rate policies (NIRP) (ECB, among others) (corridor system) were established. In general, a ZIRP

1635chularick and Taylor (2009), Jorda et al. (2010), Gourinchas and Obstfeld (2011), Claessens et al. (2012),
Drehmann et al. (2012), Borio (2012), Caruana and Shim (2016).
164 Ueda and Valencia (2012) and (2014), Smets (2014), Masciandaro and Russo (2024).
165 Al-Eyd and Berkmen (2013), Szczerbowicz (2015), Andrade et al. (2016), Krishnamurthy et al. (2017), Gagnon
and Gimet (2023).
166 On the relationship between the ZIRP and NIRP policies and the yield curve see: Oda and Ueda (2007),
Ichiue and Ueno (2015), Christensen (2019), Bordo and Haubrich (2020), Rostagno et al. (2025), Shiratsuka
(2025).
167 On the relationship between the quantitative policies and the yield curve see: Oda and Ueda (2007),
Christensen and Rudebush (2012), Huther and Seligman (2013), Greenwood et al. (2015), Kinateder and
Wagner (2017), Altavilla et al. (2019), Krishnamurthy and Vissing-Jorgensen (2021), Karadi and Nakov
(2021), Koeda and Wei (2023), Equiza et al. (2024), Goodhead (2024), Jarocinski (2024), Bro de Commeres
et al. (2025), Shiratsuka (2025), Swanson (2026).
168 On the relationship between the FG policies and the yield curve see: Huther and Seligman (2013),
Greenwood et al. (2015), Moessner (2015), Yu (2016), Altavilla et al. (2019), Moessner and
Rungcharoenkitful (2019), Fendel et al. (2020), Lunsford (2020), Koeda and Wei (2023), Sutherland (2023),
Goodhead (2024), Jarocinski (2024), Bro de Commeres et al. (2025), Poli and Venturi (2025), Chada et al.
(2026), Swanson (2026).
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strategy can be described as a potential narrowing of the rate corridor, maintaining the
central bank’s deposit in positive (non-negative) territory, as in case of the FED. The NIRP
policies consist of setting negative deposit remunerations, as in the cases of Switzerland and
Japan, and/or negative lending costs (e.g. the Swedish central bank and the ECB) with the goal
of having a strong influence on bank behaviour!®.

. Quantitative easing (QE). This policy consists of buying other types of public
and private assets via open-market operations. These assets might include long-term
government bonds and asset-backed private securities. The aim is to increase the liquidity
and push long-term interest rates down — central bank asset purchases directly compress risk
premia on securities and loans. QE policies change the portfolio composition of the banking
and financial sector, and these changes can influence private leverage in terms of both costs
and credit availability*7°.

° Forward guidance (FG) (announcement policy or expectations policy). This
policy entails providing explicit, binding guidance about the future path of monetary policy
(interest rates and/or monetary aggregates) in order to reduce uncertainty and influence
market expectations. In other words, having reached the limit of conventional monetary
tools, central banks attempted to provide further accommodation by announcing their
commitments to future interest rates and/or open-market operations. Usually, such guidance
is conditional. In other words, the central bank spells out specific conditions that might be
relevant to its monetary decisions. The effectiveness of the forward-guidance policy depends
on the assumption that monetary-policy announcements influence expectations, which
trigger changes in consumption and investmentst’?,

Moreover, the adoption of unconventional monetary policy tools, such as forward
guidance and quantitative easing, has further stressed the importance of communication
as a monetary policy instrument. Central bank communication has become more
frequent and diverse since the crisis, and it increasingly aims to reach a broader, non-
expert audience!’?.

Central banks have significantly transformed their communication practices over
the past 30 years'’3. Prior to the 1990s, communication around monetary policy was
surrounded by silence and secrecy. However, in recent decades, central bank
transparency and communication have become key instruments in central bankers’ policy
toolkits and have drastically transformed the conduct of monetary policy'’*. From this
point of view, how the major central banks employed Twitter as the main social-media

169 On ZIRP and NIRP policies see: Arteta et al. (2016), Bech and Malkhozov (2016), Wu and Xia (2016), Belongia
and Ireland (2017), International Monetary Fund (2017), Rogoff (2017), Agarwal and Kimball (2019), Sims (2020),
Anderson and Hawkins (2021).
170 On quantitative easing policies see: Cova and Ferrero (2015), De Haan (2016), Bordo and Duca (2020), Fabo
et al. (2024).
171 On forward guidance policies see: Quigstad (2006), de Haan (2013), Bassetto (2019), Detmers et al. (2018),
Campbell et al. (2019), Ehrmann et al. (2019), Andrade and Ferroni (2021), De Groot and Mazelis (2020), Papell
and Prodan (2020), Cole et al. (2023), Rostagno et al. (2025).
172 Coenen et al. (2017), Cieslak (2019), Coibion et al. (2020) and (2022), ECB ( 2021), Ehrmann and Wabitsch
(2021), Curti and Kazinnik (2023), de Haan and Hoogduin (2024), Gorodnichenko et al. (2024) and (2025),
Heinemann and Kemper (2026). On central bankers and: voice tone, see Cho and Rho (2026), Ciganovic et al.
(2026); non-verbal communication, see Alexopoulos et al. (2024).
173 1ssing (2005), Assenmacher et al. (2021).
174 Blinder et al. (2008).
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platform for engaging with both experts and a broader, non-expert public is
paradigmaticl’>,

Communication can enhance the effectiveness of monetary policy by either
highlighting news that is complementary to policy actions, or “reducing noise” and,
thereby, uncertainty in the public’s interpretation of policy actions’®. This is achieved by
increasing the predictability of monetary policy, clarifying policy objectives and strategies
to allow for more informed decisions by firms and households, and enabling financial-
market participants to gain a better understanding of how policy is likely to respond to
incoming information®’’,

Beyond its role in enhancing policy effectiveness, the importance of
communication also rests on its democratic accountability. In other words, the ways in
which central banks communicate their policy objectives, deliberations and decisions to
the public are central to their accountability as public policy institutions®’8.

In summary, central banks used new and conventional monetary-policy operations in
the face of demand for goods and services that was deteriorating and failing to respond to
the usual tools. The central banks were forced to explore unchartered waters, as the
traditional chain between monetary-policy action and aggregate demand was broken. They
used a mixed strategy in which they simultaneously implemented ultra-low interest-rate
policies, ultra-aggressive open-market operations, and unusual announcements regarding the
future paths of interest rates and market operations, producing relevant macroeconomic
effects'’.

The fact that several central banks used such UMPs and innovative procedures
resulted in an overall fine tuning of empirical analyses based on the Taylor rule!® Two
different empirical strategies were adopted: structural break techniques and shadow rates.

On the one side, some studies introduced structural break techniques in the
estimates!®l. Other analyses used “shadow” rates —that is, new proxies for the policy rates!8?,

Structural break techniques can also be introduced as a useful device to capture
changes in the central bank governance driver, especially when the distinction between legal
and actual independence is crucial. In fact, given the legal central bank governance setting,
actual independence can be different, as it is shaped by political pressures over time!8, which
can reflect voters’ wishes and/or politicians’ own interests!®.

175 Masciandaro et al. (2024).
176 Blinder et al. (2008).
177 Bernanke (2004). On central bank communication and: firm expectations, see Di Pace et al. (2025); market
beliefs, see Sastry (2026).
178 Bank for International Settlements (2009).
179 Rossi (2021).
180 Hattori et al. (2025).
181 Canova (2009), Bunzel and Enders (2010), Mavroeidis (2010), llbas (2012), Coibion and Gorodnichenko (2015),
Nakamura and Steinsson (2018), Dean and Schuh (2021).
182 |chiue and Ueno (2013), Krippner (2013), Lombardi and Zhu (2014), Christensen and Rudebush (2015), Wu
and Xia (2016), Anderson et al. (2017), Wu and Zhang (2019), Cekin et al. (2021), Ellington (2021), Avdjiev et al.
(2020), De Rezende and Ristiniemi (2023), Debortoli et al. (2020), Groff (2020), Ouerk et al. (2020), Jones et al.
(2021), Rossi( 2021), Anderl and Caporale (2022), Choi et al. (2022), Durko (2023), Hohberger et al. (2023),
Gonzalez-Astudillo and Tanvir (2026).
183 Abrams (2006), Bianchi et al. (2019), Tillmann (2020), Binder (2020) and (2021), Camous and Matveev (2021),
Bolhuis et al. (2026). On the present state of central bank independence in the Fed case see Cochrane et al.
(2025). On the practice of the independence under the perspective of the FED Chairs see Nelson 2026.
184 Masciandaro and Romelli (2015), Masciandaro and Passarelli (2020).
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This acknowledgement matches real-world practice. On the one hand, as central
banks’ mandates are defined in broad terms, the central bankers in charge can stretch them
with or without explicit support from governments®®>. On the other hand, governments can
directly or indirectly affect central bankers through pressure and scapegoating, and publicly
blame them for macroeconomic outcomes*®. If central bankers do not align themselves, they
may face hearings or even dismissal'®’.

Moreover, the gap between legal and actual independence becomes even more
relevant in a context where populism is or is going to become more prominent. Populist
policies typically offer short-run gains for a majority at the expense of long-run welfare. As
institutions tasked with intertemporal trade-offs, central banks are natural targets for such
pressures. Several authors argue that the rise of populism may weaken the political consensus
around CBI that prevailed from the late 1980s to the Great Financial Crisis'®®.

On the other side, the intuition to use shadow rates is directly associated with the
market-fragmentation phenomenon described earlier. Even if the usual short-term (reference)
rate is constrained given the lower bound floor, the central bank can stimulate the economy
by influencing a long-term interest rate. In general, shadow rates are empirically obtained
using the term structure of the actual interest rates. The same intuition has been applied to
build “Taylor rule yields”, extending the rule to maturities up to 10 years'®.

It is worth noting that in the recent literature flexible money growth rules has been
considered!®, consistently with the traditional view that the effects of monetary policy
actions can be transmitted either through changes of the nominal interest rate or variations
in the monetary aggregates'®l. Moreover rules that focus on targeting growth in monetary
aggregates may be useful when interest rates reach the effective lower bounds. The
innovation has been the assumption that central banks can adopt money growth policies
adjustable to movements in both the output gap and inflation - or zooming just on the
nominal output growth, combining the real output and inflation targets - in a manner similar
to that of the canonical Taylor rule, and taking into account the money endogeneity issue®.

Moreover, researchers have theoretically explored how, given the alternatives of
history-dependent rules (e.g. price level targeting (PLT) or average inflation targeting (AIT))
and non-history dependent inflation targeting (IT), the advantages of the two options can
change when expectation formation deviates from full information-rational expectations. In
other words, the degree of bounded rationality increases, with mixed results*3.

Finally, with regard to the macro variables that should be included in the rule
specification, some recent analyses discussed the pros and cons of raising the central bank’s

185 Moser (1999), Masciandaro and Russo (2024), Chortareas et. al. (2025).
186 Bjanchi et al. (2019), Binder (2020) and (2021), Tillmann (2020), Traber et al. (2020), Camous and Matveev
(2021).
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(2018), Agur (2020), Masciandaro and Passarelli (2020), Thies (2022), Gavin and Manger (2023), Kiley and
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189 Hattori et al. 2025.
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et al. (2012), Burdekin and Siklos (2026).
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193 Benchimol and Bounader (2023), Dobrew et al. (2023).
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inflation targets!®*, as well as of comparing inflation targeting vs. nominal GDP targeting*,
while others examined the presence of asymmetries in central banks’ goals®®, including
“unconventional” intermediate indicators, such as racial disparities'®’. Finally, efforts to
uncover new identification methods renewed interest in testing both the Taylor and Friedman
specifications of monetary rules!®,

6. True Central Bankers and the Taylor Rules

With regard to the relationships between the MPRF perspective and the concrete
central banking practices, central bankers have extensively integrated into their policy
discussions the Taylor rule from the beginning®®, but generally central banks avoided
explicitly adopting such perspective using a pre-committed — or Odysseus type - instrument
rule, which implies selecting a policy rate but also a pre-committed policy path, which is
announced through a forward guidance policy.

On this issue the starting question is: How can we describe central bank reactions to
MPRFs? In general, a central bank uses an MPRF in a transparent way when the central
bankers in charge decide to adopt at least one of two non-alternative perspectives: the
financial literacy view and the monetary policy announcement view. Both views are
associated with the central bank’s aim to implement an expectations-management action®®,
with the aim to improve the market perception of its reaction function?.

The first view reflects the recent recognition in the literature that financial literacy can
be positively associated with more stability in macroeconomic performance in general?®2 and
with more trust in the actions of the central bank specifically?®®. Therefore, consistent with
empirical analyses confirming that, in general, the policymaker’s level of activism in financial
education is positively associated with instability risks?*, central banks naturally disseminate
information on the MPRF with the aim of increasing citizens’ knowledge?®. Even more
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205 Board of Governors of the Federal Reserve System (2025), Federal Reserve Bank of Atlanta (2025), Federal
Reserve Bank of Cleveland (2025).

37



importantly, with the shift toward expectations management as a monetary policy tool, the
educational role of central banks will became a component of their overall policymaking?®.

In fact, expectations management also motivates the second view. The use of an MPRF
is more likely to become a key factor in defining the central bank’s overall strategy when the
central bank implements a flexible instrument rule coupled with a well-defined forward-
guidance policy. Concretely, the fundamental issue becomes whether and how to publish
future policy rates, which is connected with the debate concerning forward-guidance policies.

In choosing these policies, two options can be identified in the literature®’: Odysseus-
type instrument rule, which involves commitment to a future monetary policy action, and
Delphi-type instrument rule, which involves just information on present action, without any
pre-commitment.

The dilemma between the two options is characterized by specular cost-and-benefit
analyses. On the one side, the Odysseus-type instrument rule can have higher benefits in
terms of expectation management, increasing the reputation of the central banker as a far-
sighted player, symmetrically it carries higher risks of reputational failure, if the pre-
committed behaviour produces imprudent negative outcomes. On the other side, the Delphi-
type forward guidance is more likely to avoid such reputational risks, but may have
unintended negative consequences on expectations, signalling the central banker as a myopic
player.

How can we explain which option a central bank adopts? In this case, the answer can
be found unveiling the incentives that may motivate central bankers to adopt a given type of
the instrument rule, where the adopted type is again the endogenous outcome that depends
on the three structural drivers: macroeconomic developments, central bankers’ preferences
and central bank governance.

The choices in terms of instrument rule type (IRT) can be modelled applying a general
delegation framework?® already used in the monetary policy field*”, where the citizens
represent the principal and the agent is the central banker, and the policy design is
summarised by a parameter 1 > () > 0 that measures how close the designed policy is to the
Odysseus IRT.

The intuition is simple: given the institutional setting, a series of different degrees of
monetary policy commitment is available?'°, and the central banker in charge can pick up
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interest rate projection features and degree of commitment. Regarding the interest rate projections, that
characterize the Delphi type FG, a taxonomy distinguishes them in three categories: open-ended, state-
dependent, time dependent; see Filardo and Hofmann (2014), Charbonneau and Rennison (2015), Sablik (2022),
Ihrig and Waller (2024). Then, given a category, the intended commitment by the central bank can be more or
less stringent, given that a policy intention is likely to be more impactful than a simple statement; see Woodford
(2013), . Yet it has been noted that, without credibility, the difference between Delphi type FG and Odysseus
type FG is likely to become blurred; see Evans (2017). On the role that discretion can play in setting the interest
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her/his optimal one; a higher ) implies that the central banker selected a policy-rate as a
commitment device, lower levels of () are associated with the Delphi IRT.

On the one hand, citizens care about the properties of the IRT policy through a
standard concave social welfare function, U = U(Q), where welfare increases with the
optimal degree of IRT. They not only value the fact that the Odysseus type increases the
benefits of monetary policy’s transparency, but also recognise that higher monetary
transparency increases the costs associated with the risk that mistakes can affect the central
bank’s reputation, reducing the monetary policy’s credibility.

On the one side citizens delegate the task of choosing the optimal IRT level for

managing the trade-off between far-sightedness and prudence to the central banker. For
simplicity, we assume that citizens’ utility is linear in Q:

uQ) = Q. (47)

In modelling citizens’ preferences, the linear function is used to represent the
relationship between the perceived importance of a policy issues and the corresponding
policymaker stance?!. In this case the linear approach assumes that citizens’ support
for effective instrumental rule increases or decreases in direct proportion to their
perceptions of the importance of the monetary policy action with its macroeconomic
effects. The simplification helps capture how citizens’ views translate into central
bankers’ behaviour without adding unnecessary complexity to the model.

On the other side the central banker’s behaviour is guided by their individual cost-
benefit analysis. We adopt the “helping-hand” view to model the central banker’s type — the
central banker aims to please citizens rather than specific lobbies, as it is the case when the
“grabbing-hand” view is assumed?!2. Our assumption is conservative in the sense that, even
under such a benevolent perspective, we will show that the chosen IRT level Q can differ
from the socially optimal one. The IRT level is determined by the central bank’s ability, u, and
effort, a:

Q=a+pu. (48)

The sequence of events is as follows. First, the institutional and political setting is
such that citizens delegate the definition of the IRT policy to the central banker?!3. Second,
the central banker chooses their effort, a;, before they know their ability, u;, for this specific
task, as the IRT is not usually a routine activity. Third, the central banker defines the policy,
thereby revealing her ability. Finally, citizens reward the central banker with their
appreciation and support. The central bank’s utility is:

L(R,C) = R(U) — C(ay), (49)

211 Alesina and Tabellini (2007) and (2008).
212 Frye and Shleifer (1996), Shleifer and Vishny (2002), Masciandaro and Quintyn (2008).
213 |n other words, being the focus of our analysis the central bankers’ behaviour, for the sake of simplicity we
assume that the “helping hand” view characterized also the politicians in charge.
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where R(U) is the central banker’s own consensus reward and C(a;) is the cost of
effort. Being the central banker a bureaucrat, in general for the bureaucracies is optimal to
please the citizens’ preferences, gaining public support?*. Given that in this case citizens care
about the capacity to address the trade -off between far-sightedness and prudence, the
central banker’ benefits are proportional to the value of the Odysseus IRT choice in terms of
social utility?’®, while the costs are an increasing function of the effort needed to design such
IRT, which is a proxy of the bureaucratic costs for a self-interested central bankers of tying
their hands with monetary commitments, giving up policy flexibility?°.

Let the central banker value in terms of public consensus of performing the central
bank design task be 0 < §; < 1. Then:

R(U) =&, U. (50)

The alignment of incentives between the central banker and the citizens is complete
only if & = 1. From the central banker’s perspective, the gains from designing and
implementing a given IRT policy reflect expected benefits, conditional on delivering a
minimum level of utility, W, to citizens. The minimum condition for the incumbent central
banker, assuming effective and/or potential competition in the professional category of
monetary policymakers?¥, in terms of monetary policy effectiveness, can be written as:

For the cost of effort, we assume a quadratic specification:
C(ay) = c,a?, (52)

where ¢; > 0 is the cost parameter, assuming that for the central banker the
reputational risks associated with tying- the- hands policies increase in a more than
proportional way, being the standard intuition that reputation is earned progressively
through consistent policy but can be lost instantly when actual choices and/or performances
are inconsistent with pre-committed words?®. Thus, the central banker maximises the
citizens’ utility net of the bureaucratic cost of performing the task, weighted by the individual
value of the assignment:

maxL = R(U) — C(a,) = &,U —cpaf = &(ay + ) — cai. (53)
The first-order condition is:

aL

9a, $p— 2¢c,a, =0, (54)
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losses can be associated with the risk of political overriding, or reappointment likelihood: see Lohmann (1992),

Jensen (1997); On the relationship between reputation and conservativeness see Fratianni and Huang (1994).
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which implies:

9
a, = ==,
2cy,

(55)
Given a;, the effective central banker reward depends on the monetary policy
effectiveness condition:

R,=&Pr(Uz=W)=¢ Pr(a, +p, =2a®+ @) =& Pr(u, —fi =a®—a;), (56)

where [i is the average ability of the central bankers and a®is expected effort. Nature
draws the incumbent’s ability, i, . Under rational expectations, a® = a;, so R, > 0 only if the
incumbent’s ability exceeds the mean, y; > [i. Given this condition, the optimal IR level is:

3
QL:aL‘|‘I/lL:Z_CLL‘|‘IJL- (57)

Thus, for a given ability u;, the likelihood of the Odysseus type (); choice is increasing
in the individual value for the central banker of adopting a pre-committed monetary policy
(higher &;) and decreasing in the cost of the involvement in a policy that ties her hands
(higher c;).

The conclusion is straightforward: the central bankers’ preferences determine the
central banks’ attitudes in choosing between the Odysseus approach and the Delphi approach,
and such preferences are both time contingent and state contingent.

The endogeneity of the policy choices in terms of policy rules is evident looking at the
real world facts. As we discussed in the previous paragraph, the Odysseus approach
dominated in the aftermath of the Great Financial Crisis, when instrument rules were
systematically implemented. Yet a divergence emerged starting in 2021.

On the one hand, the Delphi approach has been adopted by the major central banks,
including the Fed, the ECB, the Bank of England and the Bank of Japan. This approach can be
summarized by the formula that defines central bank decisions as being made using a
“meeting by meeting and data dependent approach” 2%, which implies that “monetary policy
is not on a preset course” ?%; in other words, instrument rules with forward guidance were
abandoned.

The interpretation of this strategic choice can be illustrated focusing on studies that
has been devoted to the Fed and the ECB, where a common factor seems to characterized
both experiences: the proclivity for discretion and accommodation??.

In the US monetary policy case, the motivation goes as follow?*: the Fed, in order to
provide unconventional accommodation, implemented forward guidance policies, but
without proper conditioning them on the macroeconomic evolution. Then, when stronger
than anticipated growth, coupled with supply bottlenecks, triggered inflation, the Fed used

219 Lane (2025).
220 Federal Open Market Committee (2025), Hetzel (2025).
221 On discretion and accommodation, although with different perspectives: Taylor (2022), Bullard (2022),
Bordo and Levy (2023), Kedia (2023), Taylor (2023), Blinder (2024), Bordo et al. (2024), Cieslak et al. (2024),
Tatar and Wieland (2025), Ireland (2024), Reifshneider (2024). On discretion and: language: Bordo et al. (2025);
money growth: Ireland (2023).
222 Orphanides (2025b).
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its discretion to continue to peg the interest rate at zero. The Fed fell into the so called
forward guidance trap, whose features has been illustrated comparing the actual monetary
policy action with a flexible policy rule 22,

In 2022 - after the adoption in 2020 of the average inflation targeting, that has been
later on abandoned in 2025%%* - the Fed corrected its policy stance, limiting the cost of the
post-pandemic policy mistake, but without adopting a policy rule. It has been claimed that
such adoption can facilitate more clear and coherent communication, then increasing
monetary policy effectiveness, by linking current and future policy decisions explicitly to the
evolving macroeconomic conditions?®. Yet on the rules-based approach both supporters and
opponents characterized the debate??®.

In the euro area case, it has been noted that the comparison between instrument rules
and the actual monetary policy stance unveiled discrepancies, suggesting that the ECB should
deserve more attention to the monetary policy rules, that can protect against significant
policy errors??’.

On the other hand, some central banks, such as Sveriges Riksbank, the Reserve Bank
of New Zealand, Norges Bank, the Bank of Israel and the Czech National Bank?%, have adopted
the Odysseus approach.

Odysseus-type central banks provide interest-rate projections as conditions for
reaching the target variables at an appropriate horizon. In these cases, a policy-rate path is
published along with corresponding forecasts for inflation and real variables.

We can look more carefully at two commonly analysed experiences. In Sweden, the
Riksbank’s Executive Board has normally communicated the interest-rate path needed for
monetary policy to be well balanced five times per year since 2007. Its aim has been to make
monetary policy easier to understand, predict and evaluate®®. Moreover, the board specifies
that the interest-rate path is a forecast rather than a promise, given that the rate path can be
revised on the basis of new information®°. A new Riksbank Act entered into force on January
1, 2023. Under the act, low, stable inflation remains the overriding goal, and its independence
is specifically highlighted with regard to monetary policy. This encompasses demand for
transparency. Therefore, the Riksbank endeavours to ensure that its communication,
including the forecast tables, is open and clear®!. Monetary policy in Sweden has been
analysed using the Taylor rule®*.

In the New Zealand case, the Reserve Bank of New Zealand follows a structure forecast
process. It has published a policy-rate path since 1997. The Reserve Bank’s forecast shows the
path that monetary policy should take in order to meet its dual inflation and employment
goals?®. This strategy stands in contrast to that of other central banks, like the European

223 Orphanides (2023) and (2024); see also Reis (2022) and Clarida (2023).

224 0n the average inflation targeting see: Nessen and Vestin (2005), Amano (2020), Beckworth and Horan
(2022), Budianto et al. (2023), Coibion et al. (2023), Jia and Wu (2023), Ireland (2024), Dean (2026).

225 Orphanides (2025b), Hetzel (2024b) and (2026).

226 Sypporters: Taylor (2011b) and (2015), Hansen et al. (2016). Opponents: Blinder (2016), Yellen (2015),
Bernanke (2015). Kocherlakota (2016). See Bordo et al. (2025).

227 purkd (2023), Orphanides (2025a), de Cos (2025), Tatar and Wieland (2025).

228 gyensson (2015).

229 gyeriges Riksbank (2022).

230 gyeriges Riksbank (2022).

231 gSyeriges Riksbank (2023).

232 Chappell and McGregor (2014), Jonsson and Katinic (2017), Owusu (2020).

233 Bohm and Sing (2022).
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Central Bank and the Bank of England, which communicate an exogenous policy forecast and
assume that interest rates will evolve in line with market expectations?.

In the same vein, the Reserve Bank of New Zealand’s forecast strategy cannot be
compared with the Fed’s procedures. The US experience of publishing a policy-rate path
started in January 2012. Since then, the Federal Open Market Committee (FOMC) has
published a Summary of Economic Projections (SEP), which includes the economic projections
of its participants in light of their individual assessments of projected appropriate monetary
policy. However, the SEP is a snapshot of the different views of the FOMC members. It does
not represent a joint decision by the FOMC?**. The use of the SEP and, in particular, the median
policy-rate path as an approximation of a joint FOMC decision should be done with a great
deal of a care®®.

Overall, the procedures of both Sveriges Riksbank and the Reserve Bank of New
Zealand show that a flexible instrument rule can be designed and implemented®’. Publication
of the policy-rate path can be considered an effective device for managing expectations,
especially if it is predictable and credible, i.e. the extent to which central bank projections,
private expectations and actual macro performance are aligned?®. In any case, examinations
of the circumstances that can explain actual discrepancies are useful for improving the
effectiveness of the policy-rate path?®.

7. Conclusion

Central banking has changed dramatically in recent years. In response of the Great
Financial Crises of 2008, major central banks implemented a series of unconventional
monetary policies. Now, the need to normalize monetary policy has again taken centre stage,
making it even more important to reconsider the state of the art on the MPRF approach.

234 Bohm and Sing (2022).

235 Syensson (2020).

6 Svensson (2015).

7 In terms of definitions, we can compare an interest-rate path consistent with the standard Taylor (1993) rule
to an interest-rate path associated with a flexible target rule (Svensson (1997), (1999), (2003) and 2020):
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In equation (59) it is assumed that the monetary policy tool can react to the usual two macroeconomic gaps,
but also to any relevant exogenous disturbance that influences the aggregate supply and/or the aggregate
demand; variable x represents such disturbance, while y is the corresponding response factor. In the Taylor
interest-rate path, the parameters reflect the central bankers’ preferences. In the Svensson interest-rate
path, the coefficients depend on the macro models the central bankers use, including the role of macro
variables other than inflation and output growth. The more there will be consistency between the central
bankers’ preferences and the analytical tools they used, including the set of the relevant macro variables,
the more the two interest rate paths tend to be similar. On the difficulty in applying the two categories —
instrument rule vs. target rule — see Kahn (2015).
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This paper reviewed the evolution of the economics of the monetary policy reaction
function from Taylor’s (1993) seminal contribution to present day. The review is based on two
assumptions: (1) the peculiar property of the Taylor rule as a flexible tool explains its
pathbreaking nature given its capacity to test multiple economic and institutional cases; and
(2) this property can be described using a theoretical four-pillar approach. In this approach,
the reaction function is the fourth pillar, which represents the final outcome of three
intertwined drivers — business-cycle dynamics, central bank governance and central bankers’
preferences — and is itself an instrument feedback rule.

Then, given the macroeconomic conditions and the infrequent changes of the
monetary regime, it is highlighted the role that the central bankers’ preferences has played
at various points, describing how, after the founding conservative central banker was born,
new members of the Taylor rule family progressively emerged: visionary, prudent, holistic and
creative central bankers, respectively with their forward-looking, inertial, augmented, and
shadow reaction functions. Finally the literature stresses that so far the true central bankers
show a mixed attitude to adopt the flexible instrument rule perspective, particularly when
they are confronted with the Odysseus versus Delphi dilemma.

The exploration of possible MPRFs has become a benchmark for evaluating the
effectiveness of actual monetary strategies, supported by empirical analyses that aim to
explore the association between central bank regime, central bankers’ preferences and
macroeconomic performance. Nevertheless, a consensus does not constitute complete
agreement.

At the same time, critical views can stimulate further advances in this stream of
research. In particular, the abovementioned discrepancies between the literature on
monetary policy rules and actual central bank practices deserve further exploration on the
central bankers’ preferences to uncover their properties, as well as their economic and
political drivers.

In fact, a key take home value of the present study is the acknowledgment that “one
might expect that, armed with the same data (A/N: our first pillar) -and the same mandate
(A/N: our second pillar) policymakers would usually reach similar conclusions (A/N: our fourth
pillar); what the new evidence shows however is that disagreement is widespread (...). What
explains (it)? Differences in beliefs (A/N: our third pillar)” 24° . In other words, the assumptions
on the shape and the drivers that characterizes the central bankers’ preferences need to be
always updated using new knowledge.

On this respect also the assumption that the central bankers can act based on
behavioural biases deserves attention. Future research can devote additional effort to
uncovering the relationship between behavioural biases and alternative monetary policy
actions, in order to better understand how to design the more effective MPRFs for policy
identification and evaluation, including the explorations on how artificial intelligence (Al) can
transform the central bankers’ strategic decision making?**.

At the end of the day, the Taylor rule can be as good a guide for analysis as the inputs
the researchers plug into it, but also depending on the researchers’ quality in picking up, time
to time, the best member of the Taylor family for the identification and evaluation of the
monetary policy stance.

240 Howes et al. (2025).
241 poloz (2021), Dundua and Gorgodze (2022), Bogner and Jerger (2023), Kazinnik (2025).
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