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New evidence on the PBoC’s reaction function

Makram El-Shagi1 and Yishuo Ma1

1Center for Financial Development and Stability, School of
Economics, Henan University

April 19, 2024

Abstract

While policy reaction functions of most major central banks are rou-
tinely approximated by fitting Taylor (type) rules to their policy rate,
there is no such consensus for the People’s Bank of China (PBoC). What
makes it hard to get a clear impression of the “true” reaction function
is that most papers in the extensive literature focus on a single aspect
of the reaction function typically mostly comparing it to one (or a few)
widely used baseline models. Contrarily, we assess a broad range of ques-
tions regarding the reaction function in a unified approach, estimating
several hundred reaction functions. While we find that no single policy
measure fully captures all aspects of the PBoC’s policy, our paper pro-
vides clear evidence for asymmetric behavior, support for an important
role of monetary aggregates, and robust evidence for the PBoC consid-
ering both financial stability and exchange rate stabilization in its policy
deliberations.

Keywords: China, monetary policy, reaction function, Taylor rule
JEL: E58
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1 Introduction

Since the seminal paper by Taylor (1993), policy reaction functions of most
major central banks are routinely approximated by fitting Taylor (type) rules
to their policy rate, see Clarida et al. (2000), Hayat and Mishra (2010), Consolo
and Favero (2009) and for some of the most prominent applications.

However, there is no such consensus for the People’s Bank of China (PBoC).
Given that the PBoC is in charge of the world’s second-largest financial and
monetary system, this gap in the literature is surprising. There is no lack of
literature on the subject per se; however, different papers use a wide array of es-
timation methods, measurements of monetary policy, and objectives considered
in their reaction function. Most of the literature deals with the question whether
the PBoC is – and should be – focused on controlling interest rates or money
supply, typically by fitting McCallum (1999) rules, see. e.g. Damette and Par-
ent (2016), Zhang (2009) Burdekin and Siklos (2006). Other papers doubt the
feasibility of either interest rates or money supply as indicators of the PBoC’s
policy and focus on developing narrative indices (Sun; 2015; Klingelhöfer and
Sun; 2018). Especially in recent years, quite a few papers have addressed asym-
metries and regime dependency of the PBoC’s behavior, e.g. Mouratidis et al.
(2016) , Zheng et al. (2012), Shen et al. (2016) and Klingelhöfer and Sun (2018).

What makes it hard to get a clear impression of the “true” reaction function
(or at least a good empirical approximation of the PBoC’s behavior) is that
most papers focus on a single aspect of the reaction function, typically mostly
comparing it to one (or a few) widely used baseline models. This makes it hard
to distinguish robust findings.

Our contribution is to assess a broad range of questions regarding the reac-
tion function in a unified approach. We estimate several hundred reaction func-
tions, covering different policy measures, comparing backward- and forward-
looking reaction functions, considering possible asymmetries, and including a
wide range of possible objectives that the PBoC might follow.

The rest of the paper is structured as follows. In Section 2, we present
the data we use. In Sections 3 to 5, we estimate different monetary reaction
functions, starting with Taylor and McCallum rules in 3, overrules utilizing
narrative indices in 4 to asymmetric Taylor and McCallum rules in 5. Section
6 concludes.

2 Data

We consider three interest rates as possible instruments of the PBoC, the one-
day Repo rate (R1dR) and two overnight interbank rates, namely 7-day SHIBIOR
and CHIBOR (Shanghai and China interbank overnight rates). While interbank
rates have been widespread in the literature to proxy the PBoC’s policy, Lien
et al. (2019) and Kerry (2019), Ma et al. (2016) – where the main author is now
in a leading position at the PBoC – point out the possibility to make the repo
rate the main policy instrument.
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Figure 1: Different measures of monetary policy

Note: Interest rates and the Sun MP index use the left-hand scale; money
growth uses the right-hand scale. The right-hand scale is reversed so an
upward movement reflects contractionary policy for all measures.

Additionally, we use two money growth rates,M2 andM0 growth, to capture
the possibility that the PBoC is still more focused on controlling monetary
aggregates, as it has been traditionally (Li; n.d.; Chen et al.; 2018, 2016; Su
et al.; 2018).

Yet, several papers argue that there is no such thing as a single measure
of the PBoC’s policy.1 Therefore, we also use a narrative index developed by
Sun (2015), that is based on an analysis of the PBoC’s monetary policy imple-
mentation reports rather than looking at a single market outcome of monetary
policy.

Figure 1 summarizes all 6 measures of monetary policy we include in our
study. It is worth noting that money growth declined, on average and so did
interest rate. The reduction in money growth is mostly driven by the “new
normal” lower real growth path after the Global Financial Crises. With lower
economic growth, lower money growth is required as well.

For our backward-looking specifications, we use year-on-year CPI inflation,
and a pseudo-real time estimate of the (real) output gap, based on a recursive
application of a Hamilton filter (Hamilton; 2018), using data up to period t to
obtain the output gap for this period.2

Like for the US, the argument has been made that the PBoC is possibly
following a forward-looking reaction function, Zhang and Dang (2018), Zheng
et al. (2012) and Chu et al. (2011), El-Shagi et al. (2021) find that shocks
based on forward-looking models typically produce economically more plausible

1See e.g. El-Shagi and Jiang (2021) for a detailed discussion.
2As a robustness test we also run our estimations the more commonly used HP filter, which

has been subject to increasing criticism in recent years. The results are qualitatively similar
and available on request.
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(a) Inflation measures

-4

-3

-2

-1

0

1

2

3

20
08
-03
-31

20
08
-09
-30

20
09
-03
-31

20
09
-09
-30

20
10
-03
-31

20
10
-09
-30

20
11
-03
-31

20
11
-09
-30

20
12
-03
-31

20
12
-09
-30

20
13
-03
-31

20
13
-09
-30

20
14
-03
-31

20
14
-09
-30

20
15
-03
-31

20
15
-09
-30

20
16
-03
-31

20
16
-09
-30

20
17
-03
-31

20
17
-09
-30

20
18
-03
-31

20
18
-09
-30

20
19
-03
-31

20
19
-09
-30

20
20
-03
-31

20
20
-09
-30

GDPgap_Actual

(b) Output gap measures

Figure 2: Key drivers of monetary policy

results.
For our forward-looking versions of the policy rule, we replace current infla-

tion by either a professional one-year-ahead forecast (obtained from Bloomberg)
or survey implied inflation expectations (based on the People’s Bank of China’s
inflation expectation survey). Around 20,000 Chinese households across 50 dif-
ferent cities are surveyed in each quarter of a year (in February, May, August,
and November). To make sure that they use the same scale as the other policy
functions (and the coefficients are thus comparable), we generate rolling win-
dow (one-year-ahead) forecasts of our inflation measures on the corresponding
surveys following Qingyuan et al. (2015).3

Figure 2 shows all three measures for inflation (expectations) in the left
panel and the output gap in the right panel. Inflation forecasts are not leading
inflation most of the time but typically comove with inflation and are slightly
less volatile.4

We include four additional variables to capture potential further objectives
of the PBoC. Three of these are measures of financial stability based on the
housing price, non-performing loans, and shadow banking. While bad loans are
possibly the most general indicator of financial stability, the PBoC is known
to have focused on combatting both exuberances on the real estate market and
shadow banking (which was growing fast in China) in recent years, making those
indicators particularly interesting. Finally, we include the growth rate of foreign
reserves to proxy for exchange rate pressure. The variables described above are
summarized in Table 1.

3We also experimented with forward-looking output gaps. However, forecasts and surveys
typically expected a return to trend, yielding forward-looking output gap estimates with
extremely low volatility and barely correlated to the actual output gap.

4Previous versions of this paper also included a forward-looking output gap. However,
since growth forecasts typically predict a shrinking output gap, the resulting forward-looking
gap exhibited an implausibly low variance.
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Table 1: Summary of Variables

Types Meaning of variables Symbol
Monetary policy variables one-day Repo rate R1dR

7-day SHIBOR SHIBOR
7-day CHIBOR CHIBOR
M2 growth rate M2gr
M0 growth rate M0gr

Narrative index sun-index sun index
Backing looking variable year-on-year CPI inflaton πa

real output gap ỹ
Forward looking CPI professional forecasts (Bloomberg) πB

suvey implied forecast (PBoC) πP

Additional variables foreign reserve growth rate FRgr
non-performing loans FSSN
shadow banking FSSS
housing price FS

3 Taylor and McCallum rules

3.1 Taylor type rules

The model Our starting point is a set of Taylor type rules with interest rate
smoothing and – for some versions – additional objectives beyond maintaining
price stability and mitigating business cycle fluctuations.

rt = αrt−1 + (1− α)(β1πt + β2ỹt +BXt) + εt, (1)

where r is an interest rate, π and ỹ are indicators of inflation and output gap,
X is a vector of additional explanatory variables and t is the time index. α
is the interest rate persistence (or smoothing parameter), and the βi and B
are the long-run responses. Due to the previously discussed debate about the
adequate interest rate to reflect the PBoC’s monetary policy, we consider all
three standard choices in the recent literature, namely the Repo rate and the
two main interbank rates SHIBOR and CHIBOR. While a direct comparison
of likelihood between models with different dependent variables is, of course,
futile, this allows us to assess (a) the robustness of the objective function across
different measures of the policy stance and (b) the economic plausibility of
reaction functions using different policy variables.

Similarly, we use three different sets of π and ỹ, starting with contempo-
raneous seasonally adjusted, quarter-on-quarter CPI inflation and the current
output gap. It is worth mentioning that on the different set of π and y, we only
use the forecast inflation combined with the current output gap because it is
meaningless to include the very smooth trend in the model. Like most structural
VARs that identify monetary policy shocks, this baseline model requires that
neither GDP nor CPI reacts to policy contemporaneously. Additionally, we em-
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ploy two sets of forward-looking indicators about the inflation to combine with
the actual output gap. First, we take professional 4 quarter ahead forecasts
of CPI inflation. Second, we use inflation expectations implied by consumer
surveys.

For all nine combinations of r and the vector [π ỹ], we consider seven differ-
ent reaction functions. Starting from a baseline model with no further variables,
we alternatively add lagged money growth, three different (lagged) financial sta-
bility indices (reflecting house prices, bad loans, and shadow banking), and –
to proxy the role of exchange rate stabilization which is often considered to be
relevant for China – the lagged growth of foreign reserves. In a final model, we
add all five indicators simultaneously. Note that all additional indicators are
considered in lagged form. With all of them being financial market indicators,
the exogeneity assumption that we use with regard to current inflation and out-
put gap seems inappropriate. Again, this is following the standard assumptions
of monetary VARs, in particular, the block recursive identification pioneered by
Christiano et al. (1999), where monetary policy is wedged between the slower
responding macroeconomy and the faster financial sector.

Results The basic results of the Taylor type rules are summarized in Table 2,
and we report the results of the extended models estimating Taylor type rules
in the appendix (see Tables A1,A2, and A3)

Compared to the U.S., where the literature typically finds a persistence
parameter α that is close to 1 (and indeed, the claim has been made that
interest rates are not stationary), we find α to be around 0.4 for the interbank
rates SHIBOR and CHIBOR and around 0.7 for the Repo rate. This bears
witness to the fact that, unlike the Federal Funds rate in the U.S., China does
not have an official intermediate target. While that does not necessarily imply
that there is no interest rate that is a valid measure of policy, it generally makes
interest rates much more volatile. However, even if a central bank is not de facto
fixing a specific rate (as the Fed does with the Fed Funds rate), even the mere
fact that a central bank considers a specific interest rate in its policy-making
should give some persistence to that interest rate. While not being conclusive
evidence, this points to a comparatively more important role of the Repo in the
PBoC’s deliberations.

All measures of inflation (or inflation expectation) have a significant positive
impact on the interest rate, as is to be expected when interpreting our regression
as reaction function. However, we always find β ≤ 1. Those coefficients are
extremely “dovish” monetary policy, as it does not create an increase of the
real interest rate in response to inflationary pressure. Yet, China does not
have exploding prices by any means. An alternative explanation to reconcile
those seemingly contradictory observations is the high degree of regulation of
the Chinese financial market. The PBoC has relatively tight control over the
banks - particularly over state-owned banks that make up the lion’s share of the
market. That means that it is well possible that there is no single interest rate
to look at. While the interest rates we look at are the main short-term interest

6
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ỹ
1.
34

0
.2
8
6

0
.0
1
5

0
.4
8
4

0
.6
7
8

0
.0
2
1

0
.3
2
6

0
.2
8
4

(2
.4
38
)

(2
.1
8
7
)

(0
.2
8
2
)

(2
.9
3
9
)

S
H
IB

O
R

π
a

ỹ
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rates to describe the financial market, they are not the interest rates that directly
determine the investment costs. If the central bank simultaneously addresses
liquidity in the banking sector and imposes additional restrictions on the credit
market, the interest rates that entrepreneurs are exposed to might satisfy the
Taylor condition. Yet, unlike financial market rates, those interest rates, wich
are partly based on over-the-counter business with individual companies, are not
easily observable in the short run. In other words, if the PBoC is considering
“the” interest rate in its policy-making, more likely than not, it is a financial
market rate like the ones we included in our model.

Neither measure of the output gap has significant explanatory power for any
of the interest rates in our sample. While surprising, it should be kept in mind
that this does not necessarily indicate that the PBoC is indeed ignoring the
business cycle, but probably merely is due to the short sample. We find a fairly
robust reaction to shadow banking and – to a slightly lesser degree – to bad loans.
The PBoC seems to aim to stabilize the credit market by reducing interest rates
if the number of bad loans increases (which is a reduction in the corresponding
stability index). Contrarily, a reduction in shadow-banking (i.e., an increase in
the corresponding stability index) causes lower interest rates. This is possibly
driven by the fact that the fluctuations in shadow-banking are largly driven
by the PBoC’s regulation itself and are often accompanied by monetary policy
that compensates the effects on liquidity provision. I.e., macroprudential policy,
targeted as eliminating shadow-banking, was typically flanked by expansionary
traditional policy.

The fit of the Taylor rules does not change much depending on whether
we use a forward-looking version or not. However, the fact that professional
forecasts yield long run coefficients on inflation that are considerably higher
(and closer to 1), provides some evidence for forward looking rules.

3.2 McCallum rules

The model We set up our extended McCallum rules matching the general
design of our estimated Taylor rules, i.e., we include smoothing (and thus esti-
mate long-run coefficients), inflation, and output gap as main objectives and a
set of additional potential objectives, yielding the following equations:

δmt = αδmt−1 + (1− α)(β1πt + β2ỹt +BXt) + εt, (2)

where the definitions match those given for Equation 1, and ∆m is the first
difference of log money stock. We use two monetary aggregates. First, and in
line with the literature, we use broad money, M2. Additionally, we consider
base money M0. While there is little reason to believe that a central bank
targets M0 rather than broader monetary aggregates, control over base money
is much tighter, and thus it might be a valid intermediate instrument.

We use the same three sets of indicators for inflation and output gap (ex-
pectations) and the same additional indicators – with the obvious exception of

8



lagged money growth which is now simply the lagged endogenous – i.e., financial
stability and reserve growth.

Results The basic result of the McCallum type rules are summarized in Table
3. Again, results for extended rules are reported in the appendix (see Tables
A4, and A5).

Interestingly, while we find plausible reaction functions for M2, we find that
of all the variables employed in our models, only the own lag and financial sta-
bility explain M0 to a meaningful degree. This is noteworthy because, typically,
central banks should have closer control over the money base. One factor that
might play a role here is that the PBoC – unlike the Fed or ECB – still has
a binding reserve ratio that it regularly adjusts as part of its policy. Given
the mismatch between M0 and M2 based results, it seems that the PBoC is
more actively controlling the money multiplier than base money, even though
conducting policy that is focused on monetary aggregates.

For M2 growth, the results are largely aline with what we find for Taylor
rules. All measures of inflation consistently lead to contractionary policy. We
consistently find a negative but insignificant impact of income (the output gap)
on money growth. Since the demand side effect of income on money growth
should be positive, this indicates money supply (or rather the monetary policy
function) dominates the correlation between output gap and money, supporting
the idea that the PBoC indeed focuses on controlling M2 supply, even in the
most recent decade.

Declines in shadow-banking are again found to be compensated by additional
money supply. Interestingly, the effect of bad loans is no longer statistically
significant. Yet, that result is plausible. Interest changes targeted at bad loans
are less driven by the need to add liquidity to the market and more by the need
to make the extension of existing credit lines feasible (thus creating financial
stability, but not increasing money supply and rather preventing a collapse of
liquidity in the future).

4 Reaction functions based on a narrative index

4.1 Data and estimation

Even though China is slowly starting to focus more on interest rates in its
conduct of monetary policy, the PBoC never committed to an interest rate
target for a specific interest rate. While there is little doubt that many interest
rates respond to the PBoC’s monetary policy, this renders the use of any interest
rate in estimating a policy reaction function problematic.

Therefore, we estimate an alternative monetary policy reaction function us-
ing a narrative indicator of monetary policy, namely the Sun-MP index, that
aggregates over different dimensions of monetary policy based on evaluating
the set of policy actions listed in the PBoC’s monetary policy implementation
reports. The Sun-MP index is an ordinal measure ranging from −2 (highly
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ỹ
0
.9
3
5

0
.9
5
6

-0
.2
8
4

-0
.0
5
9

0
.9
3
8

0
.9
3
4

(1
.7
0
8
)

(2
6
.2
5
9
)

(-
3
.1
7
)

(-
1
.4
2
5
)

M
2g
r

π
P

ỹ
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expansionary) to +2 (highly contractionary) in unit steps. To account for its
ordinal nature, we estimate our monetary policy reaction functions using an
ordered logit model.

For the simplified reaction function (with contemporary inflation and output
gap), this yields:

r∗t =

2∑
k=−2

α2+k1(mpt−1 = k) + β1πt + β2ỹt +BXt + εt (3)

and for the forward-looking policy rule:

r∗t =

2∑
k=−2

α2+k1(mpt−1 = k) + β1Eπt+4|t + β2Eỹt +BXt + εt+4|t (4)

where the latent variable r∗ in either equation is linked to the observable mon-
etary policy index through:

mbt = −2 if r∗t ≤ τ−2|1

mbt = −1 if τ−2|1 < r∗t ≤ τ−1|0

mbt = 0 if τ−1|0 < r∗t ≤ τ0|1 (5)

mbt = 1 if τ0|1 < r∗t ≤ τ1|2

mbt = 2 if r∗t > τ1|2.

Rather than treating the lagged MP index as if it were continuous, we control
for persistence using a set of dummy variables reflecting the monetary policy
stance in the previous quarter.

4.2 Results

The basic results of the reaction functions based on the narrative index are
summarized in Table 4. For the results of the extended models see see Table
A6 in the appendix.

In contrast to the continuous reaction functions, we find significant results
(with the expected sign) for all measures of inflation (expectations) and the out-
put gap. The simple, non-forward-looking model slightly outperforms the other
models in terms of the log likelihood. Again, we find relatively robust evidence
that a reduction in bad loans leads to monetary tightening. We also confirm
the typical combination of a decline in shadow-banking and expansionary policy,
reinforcing our interpretation that the PBoC often combined its crackdown on
shadow-banking with compensating expansionary measures.

Interestingly, there is no evidence at all for our previously consistently found
result that the PBoC responds to foreign reserves. The most likely explanation
is that this response is not a “new” policy but typically an automatic response
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Table 4: Estimated monetary policy reaction function based on a narrative
index

(1) (2) (3)
sun.indext−1 = −1 4.525 5.821 5.559

(3.318) (3.785) (3.789)
sun.indext−1 = 0 7.067 8.099 7.532

(4.363) (4.604) (4.498)
sun.indext−1 = 1 7.843 9.705 8.306

(3.929) (4.542) (4.227)
sun.indext−1 = 2 7.051 9.747 8.768

(3.399) (4.922) (4.556)
ỹ 0.204 0.175 0.204

(2.292) (2.168) (2.373)
πa 1.134

(3.215)
πP 0.840

(2.354)
πB 1.420

(2.312)
-2|-1 3.537 4.256 5.370

(2.511) (2.416) (2.527)
-1|0 8.262 8.871 9.988

(4.565) (4.199) (3.925)
0|1 10.859 11.176 12.410

(5.384) (4.967) (4.527)
1|2 12.907 12.715 13.934

(5.261) (5.092) (4.682)
AIC 91.519 96.640 98.344

Note:t-values are reported in parentheses. *p < 0.10,**p < 0.05,***p < 0.01
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triggered by the RMB exchange rate hitting the walls of its corridor. As such,
it would not be included in the implementation reports that summarize actual
decisions that were implemented by the PBoC in recent months.

Equations 3 and 4 have the latent variable governing monetary policy on
the left-hand side and the actual lagged monetary policy indicator (as a set of
dummies) on the right-hand side. Unlike in a regular Taylor or McCallum rule,
it is therefore impossible to merely solve the equation for a long-term policy
associated with a specific combination of macroeconomic indicators. What we
do instead is to simulate the sequence of policies for constant macroeconomic
conditions over 50000 periods to obtain a probability distribution of policies
associated with those conditions.

Figure 3 shows the long-run distributions implied by the baseline version
of the model with actual inflation and GDP gap (i.e., equation 4, where X is
empty.) Despite using 50000 periods in our simulation (i.e., we are basically
looking at monetary policy over more than 10 millennia), we see ragged edges
between highly expansionary and expansionary policy (dark green and green).
The reason is the extremely high persistence of highly expansionary policy,
which we will discuss in detail below.

We see an interesting asymmetry in the response to the output gap (see
Figure 3a). When a negative output gap larger than 0.5 percentage points
is expected, policy is almost unequivocally highly expansionary. Contrarily,
positive output gap expectations in the same order of magnitude are typically
associated with only moderate tightening or neutral policy. With inflation being
at its long-run average, neutral policy is associated with a slightly positive. This
is very much in line with an asymmetric loss function - which is well established
for many central banks - where recessions are seen as more dangerous than
economic overheating.

Like with the output gap, we find that neutral policy is associated with
inflation expectations above their long term mean (2.8% compared to 2.56%).

For both inflation and output gap, the change between strong expansion
and expansion is much more abrupt than the change between strong tightening
and tightening. While the PBoC quickly moves to strong countermeasures when
faced with a negative outlook, it is much more hesitant before adopting strongly
contractionary measures. Again, this is very well in line with the established
finding that central banks typically are very reluctant to create economic trou-
ble by adopting too harsh countermeasures against economic overheating too
quickly.

Since we include lagged monetary policy in the form of a set of dummies
rather than as a single index, the ordered probit estimated MP rules inherently
account for possibly asymmetric persistence. A look at the raw coefficients re-
veals that there is considerable persistence. The coefficients on the dummies for
neutral and contractionary policy are statistically barely distinguishable. That
is, the expected future monetary policy is identical for highly contractionary and
contractionary policy, and quite similar for neutral policy. Contrarily, we find
much lower values for expansionary policy (including the baseline group “highly
contractionary” that implicitly has a coefficient of 0). That is, the probabil-
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Figure 3: Model implied long run distribution of the Sun-MP

Note: The figure shows the long-run distribution of the Sun-MP index implied
by the forward-looking policy rule. The solid line represents the expected
value (which should be taken with a grain of salt given the ordinal nature of
the index). The abscissa gives the output gap forecast (a) and inflation
forecast (b) in percentage points. For each simulation, the other variable is set
to its long-run average.

ity for further expansionary policy is considerably higher. Unlike in a simple
Taylor rule, the coefficients in an ordered probit model do not lend themselves
to a more detailed direct interpretation. To make persistence more accessible,
Table 5 presents a transition matrix for a situation where we set inflation to its
long-run equilibrium (2.82) and the output gap to 0.

The results confirm the initial impression of highly persistent expansionary
policy. Once the economy is in a regime of highly expansionary policy, the
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Table 5: Transition table for the simple backward-looking MP rule, πt = 2.82

mpt = −2 mpt = −1 mpt = ±0 mpt = +1 mpt = +2
mpt−1 = −2 0.999 0.001 0.000 0.000 0.000
mpt−1 = −1 0.000 0.856 0.144 0.000 0.000
mpt−1 = ±0 0.000 0.045 0.763 0.190 0.002
mpt−1 = +1 0.000 0.006 0.523 0.453 0.018
mpt−1 = +2 0.000 0.002 0.680 0.288 0.005

probability of maintaining there – in a situation usually associated with neu-
tral policy – is over 99%. While the estimated probability of entering highly
expansionary policy in this situation is close to zero, this implies that highly ex-
pansionary policy typically persists long after the original problems that called
for the policy have been overcome. This matches recent experiences in the West-
ern economies, where both the Fed and the ECB face substantial difficulties in
exiting the very loose monetary policy initiated after the GFC (for the Fed) and
the debt crisis in the European periphery (for the ECB). On the other extreme
of the spectrum, we find much lower persistence. Highly contractionary policy
only persists with a probability of less than 1% in the same starting situation.

5 Robustness: Asymmetric Taylor and McCal-
lum rules

5.1 Estimation

While narrative measures are generally preferable in the absence of an actual
policy interest rate, there are some pitfalls. The Sun-MP index technically does
not measure monetary policy but the central bank’s communication about its
policy. It seems very unlikely that the central bank misrepresents the direction
of its policy. However, there might be situations when it is important to em-
phasize policy more strongly (e.g., to manage expectations), although the actual
intensity of the policy is the same. Theoretically, the asymmetry found in Sec-
tion 4.2 might be a consequence of such measurement issues. If contractionary
and highly contractionary policy are just an artifact of the measurement method
and not actually different, this would lead to the exact type of non-persistence
we find.

Therefore, as a robustness test, we return to direct and continuous measures
of monetary policy (namely the interest rate and M2 growth), and extend the
respective Taylor and McCallum rules to allow for the same type of asymme-
try. We estimate a threshold model, where we assume there exists a long run
objective associated with specific macro conditions, but the adjustment speed
towards that objective – i.e., α from Equation 1 – differs between a high interest
(low money growth) and a low interest (high money growth) regime.

This yields the equation:
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mpt = α11(mpt−1 < τ)mpt−1 + α21(mpt−1 ≥ τ)mpt−1 (6)

+(1− α11(mpt−1 < τ)− α21(mpt−1 ≥ τ))(β0 + β1πt + β2ỹt +BXt) + εt,

where mp is the indicator of monetary policy, and τ is the threshold separat-
ing the regimes, and other variables and coefficient definitions match previous
equations. The model is estimated using a maximum likelihood. Due to the
relatively small sample size, we set τ to the mean of mp to guarantee that both
regimes have a sufficient number of observations to allow identification. We
restrict α1 and α2 to be in the interval from 0 to (not including) 1 to guaran-
tee that Equation that distinguishes between persistence and the adjustment to
the long-run equilibrium can be meaningfully estimated. Standard errors are
obtained through bootstrapping.

5.2 Results

The basic results of asymmetric Taylor type rules are summarized in Table 6 ,
and we report the extended model of the asymmetric Taylor type rules in the
appendix (see Tables A7, A8, and A9).

Our results are extremely mixed. By and large, the Taylor rule estimations
confirm the asymmetry found when looking at the Sun-MP index. I.e., the
persistence of the interest rates in periods of expansionary policy (i.e., lagged
interest rates below the mean) is typically higher than for periods of contrac-
tionary policy, where the reversion to the long-run equilibrium happens faster.
However, the difference between the symmetric and the asymmetric model is
only significant in about one-third of the models we estimate.

For monetary models, the result reverts. Persistence is typically higher when
money growth is low. However, the share of bootstrap iterations that coincide
with the upper boundary is extremely high, indicating that the low money
growth regime might indeed be explosive, making Equation 5.1 problematic to
interpret.5

6 Conclusions

The reason for the variety of empirical specifications to approximate the policy
reaction function of the PBoC in the literature simply seems to be that there is
no single “perfect” specification among the traditional approaches. Most speci-
fications we consider reveal some facet of the PBoC’s behavior while obfuscating
others.

Interest rate based specifications perform well overall but give the wrong
impression of a dovish central bank. While simple McCallum rules yield very
plausible, their asymmetric results are instable and do not match anecdotal
evidence of the PBoC’s behavior, despite otherwise clear empirical support for

5The results are available from the authors on request.
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asymmetric behavior. Narrative measures seem to yield the best results but
come at the cost of high granularity, corresponding difficulties in using them
to identify shocks and miss the importance of policies that are not documented
well in the PBoC’s publications (such as exchange rate stabilization). Overall,
this points to the importance of using multi-indicator approaches, or refining
narrative indicators, to cover more available information and thus allow a more
detailed view similar to continuous indicators.

Yet, we can identify some features of the PBoC’s reaction function.
First, money does indeed play a major role in the PBoC’s behavior, even

in the most recent decade (where a shift towards interest rates has been docu-
mented). Second, the PBoC clearly shares the asymmetric behavior of other cen-
tral banks; more specifically, it is very reluctant to abandon expansionary policy,
whereas contractionary policies are typically short-lived. Third, the PBoC in-
cludes objectives beyond price and business cycle stabilization; more specifically,
there is robust evidence that it responds to financial stability, considers its own
macroprudential policy by flanking it with cushioning monetary policies, and
stabilizes the exchange rate. Fourth, we find mild evidence that the PBoC uses
a forward looking approach, rather than responding to current conditions.
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