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Abstract

China’s monetary policy employs a dual-target framework, where announce-

ments explicitly adjust one target while silently signaling the other. Existing single-

shock models ignore this embedded dual-shock structure. We propose identifica-

tion via ordered heteroskedasticity: loud-news shocks exhibit higher variance than

silent-news shocks. Applied to Chinese Treasury yields, our model outperforms

single-shock specifications. Silent news—particularly price signals within quantity

announcements—provides potent forward guidance that predicts future policy ad-

justments. Both news types trigger significant and persistent responses in yields

and money-market rates. These findings highlight the role of silent news in cen-

tral bank communication and deepen understanding of China’s dual-target policy

transmission.
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1 Introduction

As the world’s second-largest economy, China’s monetary policy profoundly influences

global financial conditions. Unlike advanced economies that rely primarily on price-

target-based frameworks, China’s central bank, the People’s Bank of China (PBoC),

employs a dual-target framework, coordinating quantity-target-based tools (e.g., Reserve

Requirement Ratio, RRR) with price-target-based tools (e.g., Benchmark Lending and

Deposit Rates or Medium-term Lending Facility rate, BLDR or MLF rate). As Figure

1 shows, these tools have historically co-moved, reflecting strategic coordination. A key

operational practice, however, is that the PBoC typically adjusts only one tool at a time,

with simultaneous adjustments being rare (11% of events; see Appendix Table D.1). This

practice implies that a single announcement, while explicitly changing one target, may

implicitly signals future intentions for the other.

[Figure 1: Co-movement of China’s Monetary Policy Tools]

Market reactions provide clear evidence that China’s policy announcements contain

dual signals. A case in point is the PBoC’s quantity-target-based announcement on June

7, 2008, when it raised the RRR. Subsequent market commentary (China Securities Jour-

nal, June 10, 2008) immediately inferred implications for the price tool, stating: “the

likelihood of an interest rate increase this month has decreased... [but] the probability of

China raising interest rates in the second half of the year continues to rise.”1 This demon-

strates that while the PBoC loudly announced a quantity adjustment, the announcement

also embedded potent silent news about future price targets. We therefore refer to the

explicit, announced signal as loud news and the implicit, inferred signal as silent news.

A rich literature, established primarily in the context of the U.S. Federal Reserve,

demonstrates that monetary policy announcements contain multidimensional informa-

tion, triggering more than one type of shock (Gürkaynak et al., 2005). The multidimen-

sionality has been shown to arise from either the information structure of announcements

or the use of multiple policy tools. However, despite China’s explicit dual-tool framework,

existing studies on PBoC announcements have almost uniformly treated policy shocks as

single-dimensional (Lin and Niu, 2021; Das and Song, 2023; He et al., 2023; Lu et al.,
1Available at https://epaper.cs.com.cn/zgzqb/images/2008-06/10/A03/ZQBA0030610C.pdf
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2023). This critical oversight likely reflects two misconceptions: first, the tendency of

PBoC announcements to adjust only one tool at a time has led researchers to assume a

single associated shock; second, the perceived textual brevity of PBoC statements, which

lack the detailed forward guidance of FOMC communications, has been mistakenly inter-

preted as a lack of additional “silent” information (Appendix C provides two examples

of PBoC statements).

A central challenge in identifying these dual shocks in China lies in the absence of

suitable financial derivatives. Unlike the U.S., which has federal funds futures to di-

rectly measure market expectations of the policy target, China lacks analogous assets

(e.g., RRR futures or reliable policy rate futures). This data constraint renders conven-

tional identification strategies, which rely on observable target surprises (Kuttner, 2001;

Gürkaynak et al., 2005), inapplicable. Alternative strategies that treat the target shock

as unobservable and impose economic theory-based constraints to isolate shock dimen-

sions (Cieslak and Schrimpf, 2019; Jarociński and Karadi, 2020) are also challenging.

Sufficient economic knowledge to distinguish between quantity and price targets is not

readily available due to the uniqueness of China’s monetary policy framework.

To address this challenge, we develop an innovative identification strategy based on or-

dered heteroskedasticity. This approach builds on the foundational framework of Rigobon

(2003) and the insight of Rigobon and Sack (2004) that “the variance of monetary policy

shocks is higher…when a larger portion of the news hitting markets is about monetary pol-

icy.” This establishes the core principle that greater news intensity leads to higher shock

variance. Our key intuition follows directly: for any given target shock, its variance is

highest on announcements where it is the explicit, “loud” focus, compared to announce-

ments where it is only implicitly signaled. Formally, the quantity-target (Q-target) shock

exhibits higher variance on quantity-target-based announcement (Q-announcement) days

than on price-target-based announcement (P-announcement) days, and vice versa for the

price-target (P-target) shock. Without loss of generality, we also assume that the vari-

ance of the silent-news shock for a given target is no less than its level in the absence of

policy announcements, as a flexible and natural condition. As summarized in Table 1,

this “within-shock” variance ordering provides a robust basis not only for identifying the

unobserved shocks precipitated by monetary policy news but also for systematically dis-

entangling the two policy shocks and assigning them clear economic labels. Thereby, it
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directly solves the labeling problem that has challenged heteroskedasticity-based methods

in multi-shock settings (Lewis, 2021).

[Table 1: Loud and Silent News in China’s Monetary Policy Announcements]

Applying this method to Chinese Treasury bond yields, we find that the dual-shock

specification significantly outperforms the traditional single-shock specification. Our key

empirical results reveal that: (1) quantity-target shocks exert a stronger impact on short-

term yields, whereas the effect of price-target shocks increases with bond maturity; (2)

silent news, particularly implicit price signals within quantity announcements, provides

powerful forward guidance and significantly predicts future policy adjustments; and (3)

both explicit and implicit target shocks trigger significant and persistent responses in

bond yields and money market rates.

Our study makes three primary contributions. Methodologically, we reframe the

essence of heteroskedasticity from a simple change in variance to a systematic ordering

of variances, which directly reflects the intensity of specific news flows. By formalizing

this ordered-heteroskedasticity strategy, we extend the core insight of Rigobon (2003) and

demonstrate the strategy’s central role in solving the shock labeling problem. Empirically,

we are the first to rigorously identify and label dual-target shocks from PBoC announce-

ments, challenging the prevailing single-shock paradigm and offering new insights into

China’s monetary policy transmission mechanism. Practically, our findings elucidate the

potency of silent news, with direct implications for the PBoC’s communication strategy

and for global investors seeking to decode China’s policy signals.

Looking ahead, our framework also holds promise for analyzing future policy regimes.

As the PBoC shifts its primary policy rate anchor toward the short end of the maturity

spectrum (e.g., the 7-day reverse repo rate), the transmission patterns of quantity- and

price-target shocks may converge. Specifically, both types of shocks could exhibit simi-

larly monotonic, declining impact coefficients across bond maturities. This convergence

in the term structure of their effects would make the two shocks statistically harder to dis-

tinguish, severely undermining the efficacy of traditional identification frameworks that

rely on distinct impact patterns. In contrast, our ordered-heteroskedasticity strategy,

which exploits differences in shock variance across announcement types rather than dif-

ferences in yield curve responses, remains theoretically robust and applicable even under

such evolving conditions.
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The remainder of the paper proceeds as follows. Section 2 reviews the related litera-

ture. Section 3 details the model, identification strategy, and estimation method. Section

4 describes the data. Section 5 presents the empirical results, and Section 6 concludes.

2 Literature Review

Our research is situated at the intersection of two active strands of literature: the

identification of multiple dimensions in monetary policy shocks, and the application of

heteroskedasticity-based methods for high-frequency shock identification. This section re-

views the key contributions and limitations of these literatures, highlighting the specific

gaps our study aims to fill.

2.1 The Multidimensionality of Monetary Policy Announcement

Shocks

Early research on monetary policy announcements largely adhered to a single-shock

paradigm. Seminal studies, such as Cook and Hahn (1989), assessed market reactions by

equating policy shocks with changes in the federal funds rate target. Kuttner (2001) ad-

vanced this approach by decomposing target changes into anticipated and unanticipated

components using federal funds futures, firmly establishing that asset prices primarily

respond to surprise elements. While foundational, these studies implicitly assumed that

announcements conveyed only one type of information—the immediate setting of the

policy rate.

A pivotal shift in understanding occurred with Gürkaynak et al. (2005), who demon-

strated that a single factor is insufficient to capture the full impact of FOMC announce-

ments on the yields. By analyzing the joint response of federal funds futures and Eu-

rodollar futures, they extracted two distinct factors: a “target factor”, representing the

unexpected change in the current federal funds rate, and a “path factor”, reflecting re-

visions to the expected future path of monetary policy. Their critical finding was that

the path factor often exerts a more substantial influence on longer-term yields than the

target factor itself, underscoring the importance of moving beyond a single-dimensional

framework. This seminal work has inspired extensive subsequent research on identifying

dual or even triple impacts of monetary announcements (e.g., Brand et al., 2010; Camp-
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bell et al., 2012; Gertler and Karadi, 2015; Altavilla et al., 2019; Kaminska et al., 2021;

Andrade and Ferroni, 2021; Swanson, 2021; Swanson and Jayawickrema, 2024, among

others).

However, this influential identification frameworks are not directly applicable to China’s

context. They typically rely on the existence of deep derivative markets, such as federal

funds futures, to directly observe and measure market expectations for policy targets.

China lacks equivalent financial instruments for its quantity-target-based tools (e.g., RRR

futures) and only developed limited derivatives for its price tools.

An alternative identification strategy, which treats the target shock as unobservable

and imposes theory-based constraints on its impact coefficients (Cieslak and Schrimpf,

2019; Jarociński and Karadi, 2020; Andrade and Ferroni, 2021), is designed for envi-

ronments with only one operational target, either for the federal funds rate before Zero

Lower Bound (ZLB) period or Large-Scale Asset Purchases (LSAP). China’s dual-target

framework, by contrast, is inherent and concurrent. Existing strategies fail to account for

the synergistic coordination between these continuously employed tools, which generates

dual-target shocks from a single announcement.

Moreover, a closer examination reveals a more fundamental disconnect: the predom-

inant explanations for shock multidimensionality in the literature do not align with the

Chinese context. These explanations typically arise from two distinct mechanisms.

The first mechanism attributes multidimensionality to supplementary information em-

bedded in the announcements beyond the stated target. Empirical foundations for this

view were laid by Gürkaynak et al. (2005), who found that the path factor was primarily

realized on FOMC statement days, and by Nakamura and Steinsson (2018), who argued

that the Fed’s communication shaped broader economic expectations beyond immediate

rate changes. Further evidence comes from Lunsford (2020), who showed that the linguis-

tic nature of forward guidance systematically shapes private-sector responses. Gürkaynak

et al. (2020) reconceptualized these insights formally, framing multiple shocks as origi-

nating from the announcement’s own information structure—contrasting “headline” and

“non-headline” news. However, as illustrated in Appendix C, PBoC announcements are

characteristically terse, containing only the factual adjustment of a specific policy tool

and lacking the elaborate forward-looking text that would generate distinct non-headline

news. Thus, this channel of multidimensionality appears inactive in China’s context.
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The second mechanism is the sequential adoption of new policy tools. Li et al.

(2024) demonstrates that U.S. monetary policy shocks evolved from being effectively

one-dimensional before 2008 to two-dimensional after the Global Financial Crisis, follow-

ing the introduction of quantitative easing (QE) as a distinct second tool. While differing

on the number of factors, studies such as Altavilla et al. (2019) and Swanson (2021) simi-

larly identify an additional shock dimension during the QE period. This genesis—adding

a new tool to a pre-existing framework—contrasts sharply with China’s setting, where

multidimensionality arises not from tool addition but from the market’s inference re-

garding the synergistic coordination between two inherently and continuously employed

tools. Consequently, the dual shocks from a PBoC announcement reflect a distinct mech-

anism whereby adjusting one tool implicitly signals the stance of the other—a feature

that existing frameworks are neither designed to identify nor equipped to explain.

2.2 Heteroskedasticity-Based Identification of Monetary Policy

Announcement Shocks

The second relevant literature employs heteroskedasticity for identification, offering a

solution to the challenge of robust identification assumption. The foundational insight,

established by Rigobon (2003), is that the variance of monetary policy shocks increases

on days with major policy announcements, a pattern that has been leveraged to identify

the effects of monetary policy news (Rigobon and Sack, 2004; Wright, 2012; Bu et al.,

2021). By comparing the variance-covariance matrices of asset returns during announce-

ment windows to those from non-announcement periods, one can identify the impact of

structural shocks without imposing potentially invalid parameter restrictions such as ex-

clusion, sign, or long-run restrictions. And the identified shock can naturally be labeled

as monetary policy shock. This makes it particularly valuable for contexts like China,

where derivative markets for policy expectations are absent (Lin and Niu, 2021).

Extending this logic to multi-shock settings is conceptually straightforward. Gürkay-

nak et al. (2020), for instance, used heteroskedasticity to separate non-headline from head-

line news shocks, showing that the latter explained a larger share of variance in long-term

yields. Lewis (2021) proposed a novel method for shock identification using stochastic

volatility, which shared a similar spirit with heteroskedasticity-based approaches; this

method was subsequently applied by Lewis (2025) to identify multiple monetary policy
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shocks from FOMC announcements.

However, heteroskedasticity-based identification strategies in multi-shock settings face

a critical “labeling” limitation (Lewis, 2021). While heteroskedasticity can help identify

statistically distinct shocks, it cannot intrinsically assign them clear economic interpre-

tations (e.g., which shock corresponds to a quantity tool vs. a price tool).2 Resolv-

ing this typically requires appealing to external information. For example, Gürkaynak

et al. (2020) reviewed financial press commentary related to the five largest realizations

of their identified non-headline news and classified them as “statement surprises”. Lewis

(2025) assigned shock labels by drawing on historical decomposition results and economic

theory. These examples suggest that, to facilitate meaningful economic interpretation,

heteroskedasticity-based identification may ultimately require grounding in economic rea-

soning, which is a non-trivial task for a non-standard framework like that of China.

2.3 Synthesizing the Gaps and Our Contribution

A synthesis of these two literatures reveals a critical gap, particularly for analyzing eco-

nomic policies such as China’s. While the first literature establishes the importance of

multi-dimensional shocks and the second provides a methodology to identify them with-

out derivatives, the two have not been successfully fused in a way that both identifies

and economically labels multiple shocks in a dual-tool framework.

Our study bridges this gap. We adopt the core premise from the first literature—that

tool multiplicity leads to shock multiplicity—and adapt it to China’s inherent dual-tool

setting. From the second literature, we leverage the heteroskedasticity-based identifi-

cation strategy but augment it with our ordered-heteroskedasticity assumption. This

innovation directly addresses the labeling problem by using the type of policy announce-

ment (quantity- vs. price-target-based) to impose an intuitive variance ordering on the

shocks, thereby assigning them clear economic labels as quantity-target or price-target

shocks. This tailored strategy allows us to open the “black box” of China’s monetary

policy announcements and formally test for the presence and effects of dual shocks, a

task beyond the reach of existing methodologies.
2More broadly, identification strategies that rely solely on statistical properties of the data—even

robust ones—also encounter a labeling challenge and require further analysis to assign economic meaning
to the shocks. For instance, Lanne et al. (2010) modeled VAR residuals using Markov-switching and
conditional heteroskedasticity, while Jarociński (2024) assumed t-distributed shocks, among others.
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3 Heteroskedasticity Identification and Estimation

3.1 Model Setting

We assume that the yield vector Yt of n Treasury bond yields with different maturities

follows a p-th order vector autoregression (VAR), as shown in Equation (1):

Yt = c+

p∑
i=1

ΦiYt−i + εt. (1)

The residuals in εt are determined by a vector of orthogonal structural shocks µt, which

contains quantity-target shock µQ
t , price-target shock µP

t , and other structural shocks

µ+
t , which exhibit zero cross-variance, as indicated in Equations (2) and (3):

εt = Bµt = B


µQ
t

µP
t

µ+
t

 ,Cov(µ+
t , µ

Q
t ) = Cov(µ+

t , µ
P
t ) = 0(n−2)×1,Cov(µQ

t , µ
P
t ) = 0, (2)

B =
(
α, β, Γ

)
, α =


α1

...

αn

 , β =


β1
...

βn

 , Γ =


γ11 . . . γn−2

1

... . . . ...

γ1n . . . γn−2
n

 . (3)

In the impact coefficient matrix B of structural shocks, α and β are the impact coefficient

vectors of the quantity-target shock and price-target shock, respectively, and Γ is the

impact coefficient matrix of other structural shocks. To ensure the ability to identify

structural shocks from the reduced-form residuals εt, we assume that the matrix B has

full rank.

3.2 Ordered Heteroskedasticity

This section formalizes the dual-shock heteroskedasticity specification, building upon the

model setup in Equations (1) to (3) and the intuitive framework presented in Table 1.

This structure allows us to identify and economically label the shocks based on their

variance patterns across three different announcement events:

• Event 0: Non-monetary policy announcement days.
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• Event 1: Quantity-target-based announcement (Q-announcement) days.

• Event 2: Price-target-based announcement (P-announcement) days.

Equations (4) to (6) present the heteroskedasticity specification of shocks, referred to as

the dual-shock specification hereafter. Equation (4) establishes different variances based

on the type of monetary policy announcement event. σ2
Q,i and σ2

P,i (for i = 0, l, s) repre-

sent the variances of quantity-target shock and price-target shock under different events,

respectively. Consistent with traditional heteroskedasticity assumptions, we assume that

the other structural shocks µ+
t , which are unrelated to monetary policy shocks, do not

exhibit variance changes between monetary policy announcement days (Event 1 and 2)

and non-announcement days (Event 0), with variance standardized to 1.

Var(µQ
t ) =


σ2
Q,0 Event 0

σ2
Q,l Event 1

σ2
Q,s Event 2

, Var(µP
t ) =


σ2
P,0 Event 0

σ2
P,s Event 1

σ2
P,l Event 2

, Var(µ+
t ) = I(n−2)×(n−2).

(4)

The core of our identification strategy lies in the ordered-heteroskedasticity assumptions

for the policy shocks:

σ2
Q,l > σ2

Q,s ≥ σ2
Q,0, (5)

σ2
P,l > σ2

P,s ≥ σ2
P,0. (6)

3.2.1 Interpretation of Variance Ordering

The inequalities in Equation (5) and (6) provide the necessary restrictions for shock

identification and labeling. For quantity-target shock µQ
t , Equation (5) embodies three

key assumptions:

• σ2
Q,l > σ2

Q,0 (Loud-news heteroskedasticity): On Q-announcement days (Event 1),

the variance of µQ
t is larger than on non-announcement days (Event 0). This arises

because Q-announcements explicitly disclose quantity adjustments (e.g., RRR changes),

providing concentrated information that amplifies shock volatility.

• σ2
Q,s ≥ σ2

Q,0 (Silent-news heteroskedasticity): On P-announcement days (Event 2),

silent news may raise variance of quantity-target shock (i.e., σ2
Q,s > σ2

Q,0), but equal-

ity is not ruled out (i.e., σ2
Q,s = σ2

Q,0). This flexibility accommodates scenarios where
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implicit signals are too weak to alter market volatility, avoiding over-constraining

the model.

• σ2
Q,l > σ2

Q,s (Ordered-heteroskedasticity between loud and silent news): On P-

announcement days (Event 2), µQ
t acts as silent news—investors infer quantity-

related signals indirectly from price adjustments (e.g., BLDR changes) rather than

from explicit quantity targets. Thus, the variance of µQ
t is smaller than on Q-

announcement days, reflecting the difference in information content between loud

and silent news regarding the quantity target.

Here, the first two conditions are the typical heteroskedasticity assumptions that the

variance on announcement days exceeds (or no less than) that on non-announcement days

(σ2
Q,l > σ2

Q,0, σ2
Q,s ≥ σ2

Q,0), reflecting the foundational insight of Rigobon (2003) that the

variance of asset price innovations increases on days with major policy announcements.

The third condition that the variance of a shock is higher when it is the loud news than

when it is the silent news (σ2
Q,l > σ2

Q,s) is the core of our ordered-heteroskedasticity

strategy, capturing the difference in information intensity between loud and silent news.

Likewise, Equation (6) applies the same logic to price-target shock µP
t .

These ordered-heteroskedasticity assumptions enable us to formally categorize loud

and silent news, thereby resolving the classical labeling problem. The core rationale for

employing heteroskedasticity in event studies is that an increase in variance captures the

intensity of information arrival, which inherently defines a shock’s label.3 Our approach

extends this principle by exploiting the ordering of shock variances to identify their origin

during announcement events, grounded in the premise that loud news carries greater

information intensity than silent news. Consequently, the label associated with the loud

news is naturally assigned to the shock.

3.2.2 Conditional Moments Representation

To prepare for the identification analysis, we can first obtain the resulting variance-

covariance matrices of the reduced-form residuals in Equation (1), based on the above
3The idea of using changes in asset price variance to proxy for information arrival can be traced back

to Clark (1973), as summarized by Ghysels et al. (1996).

11



dual-shock specifications, as follows:

Var(εt) =


Σ0 = σ2

Q,0αα′ + σ2
P,0ββ

′ + ΓΓ′ Event 0

Σ1 = σ2
Q,lαα′ + σ2

P,sββ
′ + ΓΓ′ Event 1

Σ2 = σ2
Q,sαα′ + σ2

P,lββ
′ + ΓΓ′ Event 2

. (7)

By comparing the variance-covariance matrices of Treasury bond yields across different

event days, we obtain the following moment conditions:

∆Σ1 = Σ1 −Σ0 = αα′(σ2
Q,l − σ2

Q,0) + ββ′(σ2
P,s − σ2

P,0), (8)

∆Σ2 = Σ2 −Σ0 = αα′(σ2
Q,s − σ2

Q,0) + ββ′(σ2
P,l − σ2

P,0), (9)

where ∆Σ1 denotes the difference in yield residual variance-covariance matrices between

Q-announcement days and non-announcement days and ∆Σ2 denotes the difference be-

tween P-announcement days and non-announcement days.

Since the four variance differentials, σ2
Q,l−σ2

Q,0, σ2
P,s−σ2

P,0, σ2
Q,s−σ2

Q,0 and σ2
P,l−σ2

P,0, in

Equations (8) and (9) cannot be identified simultaneously, we standardize these moment

conditions by imposing σ2
Q,l − σ2

Q,0 = 1, as it is guaranteed to be positive by the ordering

condition in Equation (5), and setting σ2
Q,s − σ2

Q,0 = σ̃2
Q,s to be a free parameter that

belongs to [0,1). Similarly, we set σ2
P,l − σ2

P,0 = 1, and σ2
P,s − σ2

P,0 = σ̃2
P,s ∈ [0, 1).

Using the above standardization conditions, we can obtain the following moment

conditions required for shock identification:

∆Σ1 = αα′ + ββ′σ̃2
P,s, (10)

∆Σ2 = αα′σ̃2
Q,s + ββ′. (11)

Thus, we are left with estimating the impact coefficients (α and β) and silent news jump

parameters (σ̃2
P,s and σ̃2

Q,s).

3.3 Identification Analysis

This section establishes the formal identifiability of our model parameters under the

ordered-heteroskedasticity assumptions in the dual-shock specification. We propose that
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the parameters (α, β, σ̃2
Q,s, σ̃2

P,s) are uniquely determined (up to sign changes in α and

β) by the moment conditions and parameter restrictions derived from our framework.

Proposition 1. Given that 0 ≤ σ̃2
P,s < 1 and 0 ≤ σ̃2

Q,s < 1, then if the parameters α, β,

σ̃2
Q,s, and σ̃2

P,s that satisfy the moment conditions in Equations (10) and (11) exist, they

are unique (disregarding the overall sign change of vectors α and β ).

The proof of Proposition 1 is provided in Appendix A. Proposition 1 establishes that

the moment conditions defined by Equations (10) and (11), together with the restrictions

imposed on σ̃2
Q,s and σ̃2

P,s, provide sufficient conditions to identify the shocks. It is worth

noting that the restrictions σ̃2
Q,s < 1 and σ̃2

P,s < 1 serve a dual purpose: they not only

provide the economic rationale for labeling the shocks, but are also mathematically crucial

in the proof of Proposition 1.

The intrinsic link between these two roles lies in resolving the identification ambigu-

ity. The variance ordering, formalized by σ̃2
Q,s < 1 and σ̃2

P,s < 1, assigns the label “loud”

news (i.e. Q-target shock in Q-announcement and P-target shock in P-announcement) to

the shock with larger variance.4 This same economic criterion simultaneously breaks the

permutation invariance in the mathematical structure of the model. Specifically, in the

proof, these restrictions are used to show that Q21 = 0 and Q12 = 0 in the transformation

matrix.5 The zero off-diagonal elements eliminate the possibility of swapping the iden-

tities of the loud- and silent-news shocks through an orthogonal rotation, thereby ruling

out permutation invariance and ensuring the shocks are uniquely identified.

3.4 Shock Series

Given the invertibility of the impact matrix B and the identifiability of the structural

parameters, we can analytically recover the time series of structural shocks following

the approach of Stock and Watson (2018). Proposition 2 delineates the procedure for

computing the shock series under different announcement regimes.

Proposition 2. Under the model specification in Equations (2) to (4), let Σi (for i = 0, 1, 2)

denote the variance-covariance matrix of the reduced-form residuals εt under different
4We distinguish between loud and silent news by imposing σ2

Q,l > σ2
Q,s and σ2

P,l > σ2
P,s. After

standardizing σ2
Q,l−σ2

Q,0 = 1 and σ2
P,l−σ2

P,0 = 1, these variance orderings translate into the restrictions
σ̃2
Q,s = σ2

Q,s − σ2
Q,0 < 1 and σ̃2

P,s = σ2
P,s − σ2

P,0 < 1.
5The proof establishes that Q21 = 0 and Q12 = 0 by leveraging the inequalities σ̄∗2

Q,s < 2 < ω̄2
P,s and

σ̄2
Q,s < 2 < ω̄∗2

P,s, which themselves follow from the restrictions σ̃2
Q,s < 1 and σ̃2

P,s < 1.
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events. The structural shocks µQ
t and µP

t can be expressed as linear combinations of εt:

µQ
t

µP
t

 =

A′
Q

A′
P

 εt, (12)

where the loading vectors are conditional on the state of events,

A′
Q =


α′σ2

Q,0Σ
−1
0 Event 0

α′σ2
Q,lΣ

−1
1 Event 1

α′σ2
Q,sΣ

−1
2 Event 2

, A′
P =


β′σ2

P,0Σ
−1
0 Event 0

β′σ2
P,sΣ

−1
1 Event 1

β′σ2
P,lΣ

−1
2 Event 2

. (13)

And the shock variances are given by:

σ2
Q,l =

1

α′Σ−1
1 α

, σ2
Q,s =

1

α′Σ−1
2 α

, σ2
P,l =

1

β′Σ−1
2 β

, σ2
P,s =

1

β′Σ−1
1 β

. (14)

The proof of Proposition 2 is provided in Appendix B.

3.5 Estimation Method

To implement our identification strategy empirically, we first model the dynamics of

the yield vector Yt using a VAR model. The optimal lag order for the VAR process

is determined using the Bayesian and Akaike information criteria (BIC and AIC). In

instances where these criteria suggest different orders, a likelihood ratio (LR) test is

employed to select the final lag order, which in our application leads to a VAR(5) model.

Based on the VAR(5) residuals, the structural parameters—the impact coefficient

vectors (α,β) and the variance scaling factors for silent news (σ̃2
Q,s, σ̃

2
P,s)—are estimated

using the Generalized Method of Moments (GMM). The estimator solves the following

minimum distance problem:

Θ̂ = arg minΘ=(α,β,σ̃2
Q,s,σ̃

2
P,s)

DW−1D′, (15)

where the moment vector D is defined as:

D =

 Vech(Σ̂1 − Σ̂0)− Vech(αα′ + ββ′σ̃2
P,s)

Vech(Σ̂2 − Σ̂0)− Vech(αα′σ̃2
Q,s + ββ′)

 . (16)
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Here, Σ̂i (for i = 0, 1, 2) is the sample variance-covariance matrix of the VAR residuals

for days in Event i (Event 0: non-announcement days; Event 1: Q-announcement days;

Event 2: P-announcement days). The operator Vech(·) vectorizes the lower triangular

part of a symmetric matrix, ensuring we use only independent moment conditions.

W is the GMM weighting matrix, which we specify as a diagonal matrix to simplify

the optimization given the high dimensionality of our problem (n × (n + 1) moment

conditions for n bond yields):

W =

 diag(V̂0 + V̂1) 0

0 diag(V̂0 + V̂2)

 , (17)

where V̂i denotes the estimated variance-covariance matrix of Vech(Σ̂i). This construc-

tion follows Wright (2012) but uses a diagonalized weighting matrix for computational

tractability. For statistical inference, we implement the stationary bootstrap proposed by

Politis and Romano (1994) to address potential volatility clustering in yield residuals. We

set the expected block length to 10 trading days, a choice balanced to capture short-term

dynamics in bond markets without over-smoothing. This bootstrap procedure generates

confidence intervals for all parameter estimates.

3.6 Comparison with Other Heteroskedasticity Settings

Our ordered-heteroskedasticity framework not only identifies dual shocks but also pro-

vides a natural solution to the labeling problem by assigning clear economic interpreta-

tions. This section clarifies the methodological distinctions between our approach and

other established heteroskedasticity-based identification strategies.

Our setting diverges from Lanne et al. (2010) in two fundamental aspects, as their

framework considers Markov-switching volatility regimes. First, while both methods

leverage variance regimes, the economic intuition differs substantially. Lanne et al. (2010)

identify shocks based on the relative variance of different shocks within the same regime.

In contrast, our identification rests on the variance ordering for a single shock across

different events/regimes, which directly reflects the difference in information content be-

tween loud and silent news. Second, by imposing this intuitive ordering, we not only

achieve identification but also economically label the shocks as quantity-target and price-

target shocks—a step that remains an ex-post challenge in their multi-regime models.
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Our strategy also differs from the integrated approach of Gürkaynak et al. (2020), who

combine OLS and heteroskedasticity to identify non-headline news. Their methodology

can be formalized as:

yt = β′st + γ′dtft + ϵt. (18)

Crucially, it depends on the observability of the headline news st (e.g., from federal funds

futures). The heteroskedasticity assumption is then applied to the residual to identify

the unobserved non-headline shock ft. This approach is infeasible in China due to the

absence of suitable derivatives to directly observe any policy target shock. Our model,

by contrast, uses heteroskedasticity alone to simultaneously identify both the loud- and

silent-news shocks, relaxing the stringent requirement for an observable proxy.

Finally, our framework is general and nests several simpler specifications as special

cases. By tightening the constraints in Equations (5) and (6), we can derive alternative

models:

• Single-Shock Specification: By imposing the constraints σ2
Q,s = σ2

Q,0 and σ2
P,s =

σ2
P,0, we effectively assume the absence of silent news shock. This reduces the

moment conditions to:

∆Σ1 = αα′, (19)

∆Σ2 = ββ′. (20)

Under these conditions, the abnormal yield variation on announcement days is

attributed to a single shock for each announcement type, as employed in Lin and

Niu (2021).

• Undifferentiated Shock Specification: A further simplification assumes α =

β, implying that different announcements induce identical yield curve impacts.

This leads to a three-regime model where a single shock’s variance differs across

announcement types, a specification also explored in Lin and Niu (2021) to compare

the magnitude of announcement effects.

• Basic Two-Regime Specification: The most simplified case further assumes

σ2
Q,l = σ2

P,l, treating all announcements as equivalent and eschewing any distinc-

tion between the shocks they cause. This results in the standard two-regime het-

eroskedastic model used in studies such as Wright (2012), Bu et al. (2021) and Lin
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and Niu (2021).

Our dual-shock specification offers a more nuanced and empirically superior represen-

tation, as demonstrated in subsequent sections, by capturing the multifaceted information

content of policy announcements within China’s dual-target framework.

4 Data

This section describes the two core datasets used in our empirical analysis: monetary

policy announcements and interest rates. We first detail the collection and classification

of PBoC policy announcements, which constitute the events central to our identification

strategy. Subsequently, we present the interest rate data—Treasury bond yields and

interbank offered rates—which serve as the financial market variables whose responses

to the identified shocks are analyzed. The sample period spans from October 8, 2006, to

December 31, 2022.

4.1 Monetary Policy Announcements

This subsection details the definition, sample selection, and event window construction

for monetary policy announcements, which form the foundation for the subsequent iden-

tification and estimation.

4.1.1 Classification of Announcement Types

We classify monetary policy announcements by the PBoC into two categories, aligning

with China’s dual-target operational framework:

• Q-announcements: Adjustments to the RRR, a core quantitative tool for man-

aging banking system liquidity and broad money supply.

• P-announcements: Adjustments to key price-target-based policy rates. This

includes adjustments to the BLDR and, following the reform of the Loan Prime

Rate (LPR) formation mechanism, adjustments to the MLF rate.
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4.1.2 Sample Period and Policy Regime Considerations

Our sample begins on October 8, 2006, which coincides with the launch of the Shanghai

Interbank Offered Rate (Shibor). This date marks the start of a consistent, market‑based

benchmark for short‑term interbank funding costs in China—a necessary condition for

analyzing monetary policy transmission to money markets. From this point, we trace the

evolution of the PBoC’s operational framework.

Our classification of price-target announcements reflects an important policy evolution

during the sample period. Prior to the LPR reform on August 17, 2019, the BLDR served

as the primary benchmark for bank lending. After the reform, the MLF rate became the

de facto anchor for medium-term policy rates, as the LPR is quoted by commercial banks

as the MLF rate plus a spread.

In parallel, the PBoC began cultivating a new short-term policy rate anchor. Official

communications progressively signaled this shift. The China Monetary Policy Execution

Report of the Fourth Quarter of 2020 explicitly identified the 7-day reverse repo rate as a

key policy rate for assessing short-term interest rate trends.6 Further evidence emerged

in the report released on August 17, 2023: while its summary listed both the MLF and

reverse repo rates as policy rates, the main text, when detailing how to guide market

interest rates lower, mentioned only the reduction in the 7-day reverse repo rate.7 This

nuanced phrasing indicated the central bank’s intent to elevate this rate’s role within the

framework. A decisive signal came on June 19, 2024, when PBoC Governor Gongsheng

Pan stated at the 15th Lujiazui Forum that the 7-day reverse repo rate had essentially

assumed the function of the primary policy rate.

This ongoing shift of the policy anchor from medium- to short-term rates introduces

a potential structural break. To maintain a consistent definition of the price target and

ensure the stability of the transmission mechanism we aim to identify, we conclude our

sample on December 31, 2022. This endpoint allows us to analyze a period in which the

BLDR and MLF rates served as a clear and stable medium‑term anchor, prior to the

heightened emphasis on the short‑term reverse repo rate became pronounced in subse-

quent communications and actions.
6Available at https://www.pbc.gov.cn/zhengcehuobisi/125207/125227/125957/4021036/

8d39aa9d730046c896289d17c09346d2/2021020821282167078.pdf
7Available at https://www.pbc.gov.cn/zhengcehuobisi/125207/125227/125957/4883187/

e6dc129d48d9474cb6455691eee05766/2023081717054357626.pdf
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Based on the above consideration, we collect all PBoC announcements on RRR,

BLDR, and MLF rate adjustments from October 8, 2006, through December 31, 2022.

We exclude eight announcements involving simultaneous adjustments to both RRR and

BLDR. This exclusion is justified on two grounds: first, separate single-instrument ad-

justments provide sufficient moment conditions for identifying distinct quantity- and

price-target shocks; second, modeling simultaneous adjustments would require specify-

ing an additional variance regime, but the scant number of such joint events (only 8) is

insufficient for reliably estimating the necessary variance-covariance matrix. After this

exclusion, our final sample comprises:

• 43 Q-announcements (RRR adjustments only);

• 21 P-announcements (16 BLDR adjustments and 5 MLF rate adjustments).

4.1.3 Event Windows for Shock Measurement

To capture market innovations induced by monetary policy announcements, we define

the measurement timing based on each announcement’s specific release time. The general

principle is to use the innovation from the first subsequent trading day for announcements

issued after market close or on holidays, which constitute the vast majority of cases. For

intraday announcements, we typically use the innovation from the announcement day

itself.

A crucial exception to this rule is the RRR hike announced on June 14, 2011, at

15:18:25. Despite its intraday release, the Treasury yield curve moved only marginally

on that day (e.g., the 3-month yield rose a mere 5 basis points). In stark contrast, the

3-month yield surged by 18 basis points on the following trading day. Contemporary

news reports uniformly attributed this turmoil to the announcement.8 Consequently, we

employ the innovation from the second trading day to better gauge this announcement’s

impact.

Finally, for non-announcement days, we define the 10 trading days preceding each
8A Securities Times report (available at https://www.cei.cn/defaultsite/s/article/2011/

06/15/4b4ff4a5-3a0ff4b0-013a-10321d53-5b96_2011.html?columnId=4028c7ca-37115425-0137
-115c2371-10e6&referCode=fnywzs) explains the delayed spot market reaction, noting that “the
central bank announcing a major monetary policy during trading hours was, in memory, the first time
in recent years, leaving everyone somewhat at a loss,” and that subsequently “fund lending became
difficult as lenders withdrew their quotes en masse.” This suggests the unconventional timing triggered
panic and an instantaneous liquidity dry-up, temporarily crippling price discovery.
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announcement as the non-announcement window. This accounts for potential volatility

clustering in the residuals and provides a stable baseline for estimating the variance-

covariance matrices required for identification. Detailed announcement dates and times

are provided in Appendix Table D.1.

4.2 Interest Rate

Our empirical analysis employs two complementary sets of interest rate data over the

sample period defined in Section 4.1.2 (October 8, 2006, to December 31, 2022): Trea-

sury bond yields, which serve as the primary variables for identifying monetary policy

shocks; and Shanghai Interbank Offered Rate (Shibor), which allow us to examine the

transmission of shocks to the money market. All data are sourced from Wind Info, a

leading Chinese financial data provider.

4.2.1 Treasury Bond Yields

To identify the monetary policy shocks, we use zero-coupon yields on Chinese Treasury

bonds compiled by China Central Depository & Clearing Co., Ltd. (CCDC). The selected

eight maturities are 3 months, 6 months, 9 months, 1 year, 3 years, 5 years, 7 years, and

10 years, providing comprehensive coverage of the yield curve from the short to the long

end. Figures 2a illustrates the evolution of these yields over the sample period.

4.2.2 Shibor Rates

To further investigate the effects of the identified shocks on money-market conditions,

we employ the Shibor. Shibor is a key daily reference rate in China’s interbank market,

calculated from quotes submitted by eighteen major commercial banks. We use all eight

published tenors: overnight (O/N), 1 week, 2 weeks, 1 month, 3 months, 6 months,

9 months, and 1 year. Figures 2b plots the time series of Shibor rates across these

maturities.

[Figure 2: Daily Time Series of Zero-coupon Yields and Shibor Rates]

20



5 Empirical Results

This section presents the core empirical findings. We first report and interpret the es-

timated structural parameters, which reveal distinct transmission channels for quantity-

target versus price-target shocks and quantify the informational role of silent news. We

then evaluate model performance by examining the identified shock series and their ex-

planatory power for yield innovations. Finally, we establish economic significance by

showing that silent news predicts future policy adjustments and that all shocks trigger

persistent responses in both bond yields and money market rates.

5.1 Parameter Estimates

5.1.1 Impact Coefficients of the Dual Shocks

Table 2 presents the estimated impact coefficients of the identified structural shocks across

the yield curve. The results reveal distinct transmission channels. Under the dual-shock

specification, Q-target shocks exhibit a stronger influence on short-term yields, with

statistical significance at the 1% level for all maturities. In contrast, P-target shocks

have a statistically insignificant impact on the 3-month yield but exert a significant and

growing influence on yields of 6-month maturity and longer.

[Table 2: Impact Coefficients of Identified Shocks]

This term structure of the impact coefficients aligns with the behavior of major mar-

ket participants. Commercial banks, the dominant holders of Treasury bonds in China,

tend to be patient fixed-income investors (Hanson et al., 2015). When reserve require-

ment adjustments reduce excess reserves, banks are more likely to rebalance portfolios

by adjusting holdings of liquid short-term bonds, exerting greater pressure on short-term

yields. Conversely, the increasing impact of P-target shocks with maturity is consistent

with the Preferred-Habitat hypothesis (Vayanos and Vila, 2021). As Treasury bonds and

bank loans are substitutes, a rise in benchmark lending rates reduces loan attractive-

ness, increasing bank demand for bonds, particularly in the long end where they have a

preferred habitat, thus pushing long-term yields down more strongly.

Notably, the pattern of amplified impacts of P-target shocks on longer-maturity bonds

runs counter to the traditional Expectations Hypothesis and stands in contrast to findings
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on U.S. monetary policy target shocks (Gürkaynak et al., 2005), where policy shocks exert

a dominant influence on short-term interest rates. This divergence stems from a key

distinction in policy transmission mechanisms: unlike the U.S. framework, where shocks

propagate from the ultra-short-term federal funds rate, the PBoC’s price-target-based

tools in our sample period are explicitly designed to directly anchor banks’ medium- to

long-term deposit and lending rates. As a result, adjustments to the price target are

transmitted to short-term interest rates with a discernible time lag. Evidence to support

this argument with lagged short-term Shibor responses will be presented in Section 5.5.

A comparison with the single-shock specification underscores the dual-shock model’s

advantages. The estimated coefficients for Q-target shocks differ notably between speci-

fications, especially at longer maturities, suggesting the single-shock model inaccurately

absorbs effects from silent P-target shocks. While point estimates for P-target shocks are

similar, the dual-shock specification yields estimates with higher statistical significance,

demonstrating enhanced efficiency from explicitly modeling silent news.

5.1.2 Heteroskedasticity in Shock Variances

The heteroskedasticity parameters quantify the informational content of silent news and

reveal important differences between announcement types. Panel A of Table 3 reports

the variance jumps for silent news. The results show a striking asymmetry: the variance

jump for Q-target shocks on P-announcement days (σ̃2
Q,s) is negligible, while that for

P-target shocks on Q-announcement days (σ̃2
P,s) is substantial.

As shown in Panel B of Table 3, we tested the hypothesis H0 : σ̃
2
P,s ≤ σ̃2

Q,s (or equiv-

alently, σ̃2
P,s − σ̃2

Q,s ≤ 0) against H1 : σ̃
2
P,s > σ̃2

Q,s based on 20,000 bootstrap replications.

The proportion of bootstrap differences σ̃2
P,s − σ̃2

Q,s that were less than or equal to zero

was 7.6%, yielding a p-value of 0.076. Therefore, we reject the null hypothesis at the 10%

significance level, and conclude that σ̃2
P,s is statistically significantly greater than σ̃2

Q,s.

Consistent with results in Panel A and B, the estimated shock variances across event

types in Panel C of Table 3 show the same asymmetry. The variance of the Q-target

shocks during P-announcements (0.3253) is virtually indistinguishable from its variance

on non-announcement days (0.3198). In contrast, the variance of the P-target shocks on

Q-announcement days (0.2483) is approximately double that on non-announcement days

(0.1209), confirming that a substantial portion of yield volatility on Q-announcement
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days originates from silent news about price targets.

[Table 3: Heteroskedasticity in Variance]

This asymmetry in informational content stems directly from the PBoC’s operational

framework and the resulting information environment for market participants. The cen-

tral bank employs quantity tools, particularly RRR adjustments, more frequently and

supports them with routine open market operations that provide high-frequency liquid-

ity signals. This steady flow of information enables investors to form relatively precise

expectations about the quantity-policy stance. Consequently, when a price-target-based

announcement occurs, it offers little incremental information regarding quantity tar-

gets, resulting in nearly homoskedastic silent Q-target shocks. In contrast, adjustments

to price-target-based tools are less frequent and are not preceded by comparable daily

signals, leaving market expectations about the price target more diffuse. A quantity

announcement therefore conveys substantial incremental information about the future

trajectory of price policy, generating the significant heteroskedasticity observed for silent

P-target shocks.

The economic implications directly inform model comparison. The negligible σ̃2
Q,s ex-

plains why the single-shock specification yields similar estimates for P-target shocks—it

approximates the correct model for P-announcements. However, for Q-announcements,

the single-shock model is misspecified, forcing the Q-target shocks to explain variation

actually caused by volatile silent P-target shocks. This contamination explains discrep-

ancies in Q-target impact coefficients and confirms the dual-shock framework’s superior

identification.

5.2 Time Series of Shocks and Goodness of Fit

Having identified the structural parameters, we now examine the time series of the identi-

fied announcement-induced shocks and evaluate the ability of the dual-shock specification

to explain yield innovations. This analysis serves two purposes: to validate the economic

intuition behind the identified shocks, and to quantitatively compare the performance of

our model against the traditional single-shock specification.
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5.2.1 Time Series Properties of Structural Shocks

We compute the shock series for each announcement following Proposition 2. The results

are plotted in Figure 3. Each announcement generates two shocks: one from the loud news

and another from the silent news. For Q-announcements, we label the quantity-target

shocks induced by the loud news as the Q-target L shock, and the price-target shocks

induced by silent news as the P-target S shock. Analogously, for P-announcements we

obtain P-target L shocks and Q-target S shocks. For comparison, Figure 3 also includes

the shocks estimated under the single-shock specification.

[Figure 3: Shock Series]

Consistent with our identification assumptions, Q-announcements are dominated by

Q-target L shocks, while P-announcements are dominated by P-target L shocks, as ev-

idenced by their larger absolute magnitudes in Figure 3. The dominant shocks in the

dual-shock specification are highly correlated with their counterparts in the single-shock

specification (approximately 0.93 for Q-announcements and 0.99 for P-announcements).

This indicates that the single-shock model, though misspecified, still captures the pri-

mary loud-news component of the announcements. The silent-news shocks, which the

single-shock specification ignores, sometimes align with and other times oppose the di-

rection of the loud-news shocks. This reflects the complex nature of market expectation

adjustments, where investors may perceive policy tools as either complementary or sub-

stitutable following a central bank signal.

5.2.2 Goodness of Fit

To formally evaluate model performance, we compare the goodness-of-fit of the dual-shock

and single-shock specifications. Figures 4a and 4b plot the adjusted R-squared values ob-

tained from regressing the identified shocks onto the VAR residuals for Q-announcement

and P-announcement days, respectively.

On Q-announcement days (Figure 4a), the Q-target L shocks driven by loud news

provide the strongest explanation for short- to medium-term yield innovations, with ad-

justed R-squared values peaking at 90% for the 1-year yield. The P-target S shocks

carried by silent news, in contrast, exhibit negligible explanatory power for short-term

yields but becomes increasingly important for longer maturities, explaining up to 68% of
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the variation in the 7-year yield. The combined term determined by both shocks con-

sistently outperforms the single-shock specification across almost the entire yield curve,

demonstrating that silent price news provides significant incremental explanatory power.

On P-announcement days (Figure 4b), the P-target L shocks driven by loud news

effectively explain medium- to long-term yield movements. The Q-target S shocks car-

ried by silent news complement this by adding explanatory power for short-term yields.

Consequently, the dual-shock specification achieves a superior overall fit compared to the

single-shock model, which captures only the loud-news effect. This complementary pat-

tern underscores that both types of announcements contain multidimensional information

that affects different segments of the yield curve.

In sum, the dual-shock specification demonstrates a systematically superior capac-

ity to capture yield innovations. The incorporation of silent news shocks, which the

single-shock model omits, provides significant additional explanatory power, validating

our core premise that China’s monetary policy announcements contain and transmit

dual-dimensional information.

[Figure 4: Comparison of Adjusted R-squared Values for Q-announcements and

P-announcements]

5.3 The Economic Significance of Silent‑News Shocks

The superior goodness-of-fit of the dual-shock specification raises a valid question: are

the identified silent-news shocks merely a statistical artifact that overfits the data, or

do they contain genuine economic information? To address this concern, we test a cen-

tral economic implication of our framework: if silent-news shocks accurately reflect the

market’s updating of expectations for non-announced policy targets, then these shocks

should help predict the central bank’s future policy actions.

Our identification strategy inherently links silent news to the PBoC’s policy coordi-

nation. While loud-news shocks capture the direct surprise of the announced target (e.g.,

an unexpected RRR cut), silent-news shocks represent the market’s inference about the

implicit target based on that announcement (e.g., revising the expectation for future

interest rates following an RRR cut). If markets are efficient and understand the cen-

tral bank’s reaction function, these inferred adjustments should foreshadow actual future

policy changes.
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To test this hypothesis, we examine whether cumulative silent-news shocks predict

subsequent changes in the PBoC’s policy targets. We estimate the following regression

model separately for price and quantity targets:

∆Targeti = γ0 + γ1
∑
j∈Θi

Silent_targetj + ϵi. (21)

Here, ∆Targeti is the actual target adjustment by the PBoC in the ith announcement of a

given type. The key explanatory variable,
∑

j∈Θi
Silent_targetj, is the cumulative sum of

the relevant silent-news shocks that occurred between the ith and (i−1)th announcements

of that target type in between, where Θi denotes the set of intervening announcements

of the other type. For example, for a price-target change, we accumulate the P-target S

shocks from all Q-announcements that occurred since the last price change. Because not

every policy announcement is preceded by an alternative-type announcement, our final

sample consists of 18 observations for price-target regressions and 18 for quantity-target

regressions.

[Table 4: Predictive Power of Cumulative Silent News for Policy Adjustments]

The regression results, presented in Table 4, provide clear evidence for the economic

significance of silent news, particularly regarding price targets. The cumulative P-target

S shocks are a statistically significant predictor of future price-target adjustments. The

positive coefficient indicates that when markets infer a tighter (easier) price stance from

a series of Q-announcements, the PBoC is subsequently more likely to raise (cut) its price

targets. This silent-news channel serves as potent forward guidance, with the cumulative

shocks explaining about 10% of the variation in future price-target changes.

In contrast, the cumulative Q-target S shocks show a positive but statistically insignif-

icant relationship with future quantity adjustments. This asymmetry is consistent with

the heteroskedasticity patterns documented in Table 3. The PBoC’s frequent use of quan-

tity tools and open market operations provides markets with ample direct information,

reducing the need to infer quantity targets from price announcements. Consequently, the

Q-target S shocks are less volatile and less predictive of actual policy.

These findings robustly refute the notion that silent-news shocks are merely statis-

tical overfitting. Instead, they represent economically meaningful updates to market

expectations that contain valuable forward-looking information about the PBoC’s policy
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trajectory, especially concerning future price settings. This evidence solidifies the eco-

nomic interpretation of our identified shocks and underscores the importance of decoding

the implicit signals embedded in China’s monetary policy announcements.

5.4 Dynamic Effects of Shocks on Treasury Bond Yields

To move beyond the immediate impact and examine the full dynamic tranmission of

shocks through the bond market, we estimate the persistent effects of all four identified

shocks on Treasury bond yields. We employ the local projection method to trace impulse

responses over a horizon of h trading days, using the following specification:

yt+h = υh + ρhShockt + φhyt−1 + ψhF̃t + ϵt+h, h = 0, 1, 2, · · · , n, · · · . (71)

Here, yt denotes the Treasury bond yield, and Shockt represents the shock series whose

dynamic effect is being traced. On non-announcement days, Shockt is set to zero; on

announcement days, it equals the value of the corresponding shock identified in our

model. In constructing the loud news shock series, we incorporate shocks from the rare

announcements of simultaneous RRR and BDLR adjustments (excluded from the main

identification) to better capture the effects of these joint policy actions, which convey

loud news for both targets. We treat both shocks as driven by loud news on such si-

multaneous announcements days and derive shock values using the estimated impact

coefficients at the 3-month, 1-year, and 10-year maturities from Table 2, together with

the corresponding VAR residuals.9 The vector of control variables F̃t includes all other

identified policy shocks (both loud and silent) to isolate the effect of the shock of interest.

This specification yields the impulse-response coefficient ρ̂h for each horizon h.

5.4.1 Responses to Loud-News Shocks

Figures 5a and 5b plot the estimated impulse responses of yields to the loud-news shocks,

along with 95% confidence bands.

Q-target L Shocks (Figure 5a) exert an immediate effect on short-term yields. Their
9Due to the limited sample of only 8 simultaneous RRR and BDLR announcements (Section 4.1.2),

we cannot precisely estimate the 8×8 variance-covariance matrix required for shock identification. We
therefore identify the shocks using a parsimonious set of three yields spanning the short-, medium-, and
long-term segments of the curve.
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influence on medium- and long-term yields is also significant but weakens as maturity

increases.

P-target L Shocks (Figure 5b) produce a notably delayed response in short-term yields,

which become significant only after a lag. Once the effect materializes, it is larger and

more persistent than that of quantity shocks. The impact on medium- and long-term

yields is more immediate but gradually diminishes with maturity. Overall, P-target L

shocks exert stronger and more enduring effects on the medium to long end of the yield

curve compared to Q-target L shocks.

[Figure 5: Impulse Responses of Treasury Bond Yields to Quantity-Target and

Price-Target Loud-News Shocks]

5.4.2 Responses to Silent-News Shocks

Figures 6a and 6b present the analogous results for silent-news shocks. These reveal

that the silent-news shocks, though smaller in initial variance, also generate statistically

significant dynamic effects.

Q-target S shocks (Figure 6a) exert an immediate, though short-lived, influence, with

a more notable impact on short-term yields that persists for up to about 20 trading days.

P-target S shocks (Figure 6b) show a distinctly lagged response pattern. Yields with

maturities below one year respond significantly around 210 trading days after the shock,

while yields above five years exhibit a pronounced and highly persistent response begin-

ning around 150 trading days post-shock. This delayed but powerful effect is consistent

with silent news containing forward guidance about the future policy stance.

[Figure 6: Impulse Responses of Treasury Bond Yields to Quantity-Target and

Price-Target Silent-News Shocks]

5.4.3 Summary of Dynamic Effects

The dynamic analysis reveals a complex tapestry of effects. Loud-news shocks trigger im-

mediate and persistent adjustments, with Q-target L shocks displaying a delayed but pow-

erful influence on short-term rates. Crucially, silent-news shocks are not transient; they

contain meaningful information that manifests in significant dynamic responses across

the yield curve, underscoring their role in the monetary policy transmission mechanism.
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5.5 Dynamic Effects of Shocks on Money Market Rates

To complete our analysis of monetary policy transmission, we examine how the identified

shocks propagate through China’s money markets. As the PBoC gradually shifts toward

a price-target-based policy framework, understanding how both quantity and price tools

affect benchmark money market rates is essential. We employ the same local projection

method used in the previous section to trace the dynamic responses of Shibor rates to all

four policy shocks. The estimated impulse responses to loud-news and silent-news shocks

are shown in Figure 7 and Figure 8 respectively.

5.5.1 Responses to Loud-News Shocks

Q-target L shocks (Figure 7a) transmit to Shibor rates with near-instantaneous effects,

particularly for short-term maturities. The inherent volatility of short-term Shibor rates

(as shown in Figure 2b), however, leads to intermittent periods of statistical insignificance

in the response functions.10

P-target L shocks (Figure 7b) produce a distinct time lag in the response of short-

term Shibor rates, which become significant only after a delay. This pattern echoes the

statistically insignificant immediate impact of P-target shocks on short-term Treasury

yields reported in Table 2. As maturity increases, the lagged pattern diminishes, with

6-month, 9-month and 1-year Shibor rates showing significant immediate responses.

[Figure 7: Impulse Responses of Shibor Rates to Quantity-Target and Price-Target

Loud-News Shocks]

5.5.2 Responses to Silent-News Shocks

Q-target S shocks (Figure 8a) elicit less pronounced responses from Shibor rates. Short-

term rates show intermittent significant reactions after a delay, fluctuating between sig-

nificance and insignificance, but generally become insignificant after about 210 trading

days. This aligns with our earlier findings of their weaker heteroskedasticity and predic-

tive power.
10Similar unsmooth responses appear for other shocks as shown in the following figures. The pattern

reflects the high sensitivity of short-term Shibor rates to transient interbank liquidity conditions, where
liquidity shocks may periodically overwhelm the identifiable policy shock effect.
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P-target S shocks (Figure 8b) triggers significantly positive responses in Shibor rates

with maturities exceeding 3 months after about 180 trading days. This lagged effect

mirrors the response pattern of Treasury bond yields to the same shocks, reinforcing the

economic meaning of silent news within Q-announcements.

[Figure 8: Impulse Responses of Shibor Rates to Quantity-Target and Price-Target

Silent-News Shocks]

5.5.3 Implications for China’s Evolving Policy Framework

The impulse response evidence demonstrates that the PBoC’s monetary policy announce-

ments transmit to money market rates through multiple and parallel channels—consistent

with the mechanism observed for Treasury bond yields. Specifically, explicit quantity-

target shocks exert an immediate impact on money markets, whereas explicit price-target

shocks affect short-term money-market rates with a discernible lag. This finding corrob-

orates our earlier argument regarding the delayed transmission of medium- to long-term

price-target adjustments to short-term rates. Meanwhile, implicitly signaled price-target

shocks also show lagged effects on money markets, operating through a forward-looking

signaling channel that conveys information about prospective policy adjustments.

These results offer important insights for China’s evolving monetary policy frame-

work. Historically, unlike developed economies that primarily steer longer-term yields

by adjusting short-term policy rates through market-based transmission, China has often

influenced lending costs of commercial bank by directly setting medium- to long-term

interest-rate targets. While this administrative approach can affect real-economy financ-

ing conditions more swiftly, it carries the risk of policy overshooting/undershooting and,

as shown here, exhibits a transmission lag to short-term money market. These factors

have rendered the central bank cautious in adjusting medium- to long-term price targets,

contributing to a heavier reliance on quantitative tools—a practice that has, in turn,

fostered market demand for clearer price signals.

Driven by these limitations and the broader goal of interest rate liberalization, it is

imperative for the PBoC to transition toward a framework that anchors short-term rates

to steer longer-term yields via market mechanisms. This logic underpins the PBoC’s re-

cent shift toward using the 7-day reverse repo rate as its key policy benchmark. Under the

continuing quantity-price dual-tool framework, policymakers must deliberately account
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for the inherent interest-rate signals embedded in quantitative operations to ensure they

reinforce, rather than contradict, the intended policy stance.

6 Conclusions

This paper develops a novel framework for analyzing China’s unique dual-target mone-

tary policy. Recognizing that PBoC announcements under its coordinated quantity-price

framework contain both explicit (loud) and implicit (silent) news, we move beyond the

conventional single-shock paradigm to identify and economically label the dual shocks

embedded within these announcements.

Our primary methodological contribution is an ordered-heteroskedasticity identifica-

tion strategy. This approach refines the use of heteroskedasticity from a tool that merely

detects the presence of shocks to one that systematically classifies them. By imposing an

intuitive variance ordering, where a given target shock exhibits higher volatility when it

is the loud focus of an announcement than when it is silently signaled, we achieve two

key outcomes: we disentangle the two unobservable shocks without relying on observable

target surprises or restrictive theory-based assumptions, and we directly solve the label-

ing problem by assigning clear economic identities as quantity-target versus price-target

shocks.

Empirically, our dual-shock model significantly outperforms the traditional single-

shock specification in explaining yield innovations across the term structure. We un-

cover distinct transmission channels: quantity-target shocks exert a stronger influence

on short-term Treasury yields, while the impact of price-target shocks increases with

bond maturity. Crucially, silent news proves economically potent. Implicit price-target

shocks within quantity announcements provide powerful forward guidance, significantly

predicting the PBoC’s future price-target adjustments. Moreover, both explicit and im-

plicit target shocks trigger significant and persistent dynamic responses in Treasury bond

yields and money market rates (Shibor), with silent price news containing predictive

information about substantial future interest-rate movements.

These findings carry important implications. For the PBoC, this research illuminates

a potent indirect transmission channel: quantitative adjustments systematically shape

market expectations for future price settings, thereby influencing money market rates
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through both direct liquidity and indirect signaling effects. A deeper understanding of

this mechanism can help refine the central bank’s communication strategy and improve

the coordination of its dual-tool framework. For global investors and economists, our

study offers a more nuanced and accurate toolkit for decoding the content and market

effects of China’s monetary policy communications.

Looking ahead, several promising research avenues emerge. First, the identified

quantity- and price-target shocks can be integrated into broader macroeconomic models to

trace their differential impacts on the real economy and financial stability, thereby deep-

ening our understanding of China’s complete monetary transmission mechanism. Second,

the ordered-heteroskedasticity framework is highly generalizable. It can be adapted to

identify policy shocks in other economies that employ multiple tools, or to analyze other

high-frequency financial events where multiple unobservable shocks coexist and conven-

tional identification methods falter. A key challenge for future work will be to extend the

logic of ordered heteroskedasticity into other multifactor identification settings with time-

varying volatility, thereby equipping them to economically label the identified shocks.
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Tables and Figures

Table 1: Loud and Silent News in China’s Monetary Policy Announcements

Event Type MP Announcement
Q-Target Shock µQ

t P-Target Shock µP
t

σ2
Q ≡ Var(µQ

t ) σ2
P ≡ Var(µP

t )

0 None σ2
Q,0 (No news) σ2

P,0 (No news)

1 Q-announcement σ2
Q,l (Loud news) σ2

P,s (Silent news)

2 P-announcement σ2
Q,s (Silent news) σ2

P,l (Loud news)

Variance Ordering σ2
Q,l > σ2

Q,s ≥ σ2
Q,0 σ2

P,l > σ2
P,s ≥ σ2

P,0

Note: This table defines the notation for the variance of structural shocks under the
ordered-heteroskedasticity assumption. Event Type 0 represents non-announcement
days; Event Type 1 represents quantity-target-based (Q-) announcement days; Event
Type 2 represents price-target-based (P-) announcement days. µQ

t and µP
t denote

the quantity-target and price-target shocks, respectively. Their variances are denoted
as σ2

Q ≡ Var(µQ
t ) and σ2

P ≡ Var(µP
t ). The subscripts l, s, and 0 denote the vari-

ance regime: whether the shock corresponds to the loud-news (l), silent-news (s),
or no-news (0) regime, respectively. The final row states the core variance ordering
assumption.
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Table 2: Impact Coefficients of Identified Shocks

Maturity
Q-Target Shock Impact: α P-Target Shock Impact: β

Dual-Shock Single-Shock Dual-Shock Single-Shock

3M 0.0578*** 0.0599*** 0.0154 0.0157

[0.0214,0.0887] [0.0229,0.0858] [-0.0112,0.0450] [-0.0144,0.0446]

6M 0.0616*** 0.0676*** 0.0248* 0.0249*

[0.0315,0.0926] [0.0347,0.0917] [-0.0001,0.0583] [-0.0039,0.0564]

9M 0.0626*** 0.0677*** 0.0450** 0.0452*

[0.0297,0.0913] [0.0332,0.0927] [0.0088,0.0817] [-0.0016,0.0809]

1Y 0.0603*** 0.0653*** 0.0536** 0.0536*

[0.0310,0.0855] [0.0340,0.0882] [0.0200,0.0775] [-0.0094,0.0773]

3Y 0.0318*** 0.0427*** 0.0539** 0.0541*

[0.0158,0.0496] [0.0218,0.0544] [0.0201,0.0828] [-0.0116,0.0822]

5Y 0.0358*** 0.0459*** 0.0685** 0.0681*

[0.0154,0.0574] [0.0217,0.0618] [0.0310,0.0962] [-0.0308,0.0955]

7Y 0.0221*** 0.0327*** 0.0755** 0.0751*

[0.0070,0.0421] [0.0127,0.0463] [0.0241,0.1102] [-0.0264,0.1105]

10Y 0.0267*** 0.0366*** 0.0690** 0.0693*

[0.0093,0.0467] [0.0147,0.0510] [0.0238,0.0980] [-0.0179,0.0982]

Note: α represents the impact coefficient of quantity-target shocks, and β represents the
impact coefficient of price-target shocks; The square brackets show the 2.5% and 97.5%
sampling quantiles obtained from bootstrap with 20,000 replications. The symbols ***, *,
and * represent significance at the 1%, 5%, and 10% levels, respectively.
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Table 3: Heteroskedasticity in Variance

Panel A: Variance Jumps

Parameter Interpretation Estimate

σ̃2
Q,s

Variance jump of Q-target
shock on P-announcement
vs. non-announcement

1.0366×10−5

[3.6236×10−8,0.0003]

σ̃2
P,s

Variance jump of P-target
shock on Q-announcement
vs. non-announcement

0.1155

[1.1132×10−8,0.4987]

Panel B: Bootstrap Test for Comparing σ̃2
Q,s and σ̃2

P,s

Hypothesis p-value

H0 : σ̃
2
P,s ≤ σ̃2

Q,s vs. H1 : σ̃
2
P,s > σ̃2

Q,s 0.076

Panel C: Variances of Shocks on Announcement and Non-announcement Days

Event Type Q-Target Shock P-Target Shock

Q-announcement 1.3537 0.2483

[0.7160,1.3968] [0.0573,0.5259]

P-announcement 0.3253 0.9690

[0.0075,0.4817] [0.1901,1.1502]

Non-announcement 0.3198 0.1209

[0.0823,0.4493] [0.0450,0.3199]

Note: This table presents parameter estimates characterizing shock heteroskedasticity.
Panel A reports the estimated variance jumps. Specifically, σ̃2

P,s measures the change in
the variance of price-target (P-target) shocks on quantity-target announcement days (Q-
announcement) relative to non-announcement days. Conversely, σ̃2

Q,s measures the change
in the variance of quantity-target (Q-target) shocks on price-target announcement days
(P-announcement) relative to non-announcement days. Panel B presents the result of boot-
strap hypothesis test comparing the variance parameters σ̃2

Q,s and σ̃2
P,s. Panel C displays the

variances of both Q-target and P-target shocks on Q-announcement, P-announcement, and
non-announcement days, computed using Equation (14). The values in brackets represent
the 2.5% and 97.5% bootstrap quantiles.
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Table 4: Predictive Power of Cumulative Silent News for Policy Adjustments

∑
j∈Θi

Silent_targetj Adj.R̄2 No. Obs

Price Target Change
0.1316* 0.0957 18

(0.0786)

Quantity Target Change
0.2296 0.0159 18

(0.2034)

Note: This table presents the results from regressions ∆Targeti = γ0 +
γ1

∑
j∈Θi

Silent_targetj + ϵi, where ∆Targeti denotes PBoC’s announced adjustment to
its target,

∑
j∈Θi

Silent_targetj captures the cumulative silent news shocks between the ith

and i− 1th announcements where Θi denotes the set of announcements released during this
interval. The second row and third row provides the results of regressions on price target
and quantity target respectively. Standard errors are in parentheses. The symbols ***, *,
and * represent significance at the 1%, 5%, and 10% levels, respectively.
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Figure 1: Co-movement of China’s Monetary Policy Tools

Note: This figure plots the time series of China’s Reserve Requirement Ratio (RRR) for
large deposit-taking financial institutions, the 1-year Benchmark Deposit Rate (BDR),
and the 1-year Medium-term Lending Facility (MLF) rate from October 8, 2006, to
December 31, 2022. The vertical line marks August 16, 2019, when the PBoC shifted its
primary policy rate anchor. The co-movement of these series demonstrates the operational
coordination between quantity-target-based and price-target-based tools within China’s
dual-target monetary policy framework.
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(a) Zero-coupon Yields

(b) Shibor Rates

Figure 2: Daily Time Series of Zero-coupon Yields and Shibor Rates
Note: This figure plots the daily time series of zero-coupon yields on Chinese Treasury

bonds across eight maturities (3-month, 6-month, 9-month, 1-year, 3-year, 5-year, 7-year,
and 10-year) and the Shanghai Interbank Offered Rate (Shibor) across eight maturities
(O/N, 1-week, 2-week, 1-month, 3-month, 6-month, 9-month, and 1-year). The data span
from October 8, 2006 to December 31, 2022, and are sourced from Wind Info.
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Figure 3: Shock Series
Note: This figure displays the time series of estimated structural shocks. Q-

announcement and P-announcement denote quantity-target-based and price-target-based
announcements by the PBoC, respectively. For Q-announcements, the quantity-target
shocks from loud news are labeled Q-target L, and the price-target shocks from silent news
are labeled P-target S. For P-announcements, the price-target shocks from loud news are
labeled P-target L, and the quantity-target shocks from silent news are labeled Q-target S.
For comparison, the figure also includes shocks identified under the single-shock speci-
fication, where the shocks extracted from a Q-announcement are labeled Q-target, and
from a P-announcement are labeled P-target.
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Figure 4: Comparison of Adjusted R-squared Values for Q-announcements and
P-announcements

Note: This figure presents the adjusted R-squared values from regressing the iden-
tified shocks on the VAR residuals for the 43 Q-announcement days and for the 21 P-
announcement days in our sample,respectively. Q-announcements denote the PBoC’s
quantity-target-based policy announcements. P-announcements denote the PBoC’s price-
target-based policy announcements. It compares the explanatory power of the dual-shock
and single-shock specifications. In the dual-shock specification, the Q-target L shock
refers to the quantity-target shock from loud news, while the P-target S shock refers to
the price-target shock from silent news; the P-target L shock refers to the price-target
shock from loud news, while the Q-target S shock refers to the quantity-target shock
from silent news.In the single-shock specification, the Q-target shock is the sole shock
identified from Q-announcements, the P-target shock is the sole shock identified from
P-announcements.
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(b) Price-Target

Figure 5: Impulse Responses of Treasury Bond Yields to Quantity-Target and
Price-Target Loud-News Shocks

Note: This figure shows the impulse responses of Treasury bond yields to loud-news
shocks: quantity-target (upper panel) and price-target (lower panel) shocks, identified
from loud news in Q- and P-announcements, respectively. The solid line plots the esti-
mated coefficient ρ̂h from the local projection yt+h = υh+ρhShockt+φhyt−1+ψhF̃t+ϵt+h,
where yt+h is the yield at horizon h and Shockt is either the Q-target L shock (upper panel)
or the P-target L shock (lower panel). The model controls for the lagged yield and a vec-
tor F̃t containing the other three identified policy shocks. The shaded area represents the
95% confidence interval based on HAC standard errors.
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(b) Price-Target

Figure 6: Impulse Responses of Treasury Bond Yields to Quantity-Target and
Price-Target Silent-News Shocks

Note: This figure shows the impulse responses of Treasury bond yields to silent-news
shocks: quantity-target (upper panel) and price-target (lower panel) shocks, identified
from silent news in P-announcements and Q-announcements, respectively. The solid line
plots the estimated coefficient ρ̂h from the local projection yt+h = υh+ρhShockt+φhyt−1+
ψhF̃t+ ϵt+h, where yt+h is the yield at horizon h and Shockt is either the Q-target S shock
(upper panel) or the P-target S shock (lower panel). The model controls for the lagged
yield and a vector F̃t containing the other three identified policy shocks. The shaded area
represents the 95% confidence interval based on HAC standard errors.
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(b) Price-Target

Figure 7: Impulse Responses of Shibor Rates to Quantity-Target and Price-Target
Loud-News Shocks

Note: This figure shows the impulse responses of Shibor rates to loud-news shocks:
quantity-target (upper panel) and price-target (lower panel) shocks, identified from loud
news in Q-announcements and P-announcements, respectively. The solid line plots the
estimated coefficient ρ̂h from the local projection yt+h = υh+ρhShockt+φhyt−1+ψhF̃t+
ϵt+h, where yt+h is the Shibor rate at horizon h and Shockt is either the Q-target L shock
(upper panel) or the P-target L shock (lower panel). The model controls for the lagged
yield and a vector F̃t containing the other three identified policy shocks. The shaded area
represents the 95% confidence interval based on HAC standard errors.
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(b) Price-Target

Figure 8: Impulse Responses of Shibor Rates to Quantity-Target and Price-Target
Silent-News Shocks

Note: This figure shows the impulse responses of Shibor rates to silent-news shocks:
quantity-target (upper panel) and price-target (lower panel) shocks, identified from loud
news in P-announcements and Q-announcements, respectively. The solid line plots the
estimated coefficient ρ̂h from the local projection yt+h = υh+ρhShockt+φhyt−1+ψhF̃t+
ϵt+h, where yt+h is the Shibor rate at horizon h and Shockt is either the Q-target S shock
(upper panel) or the P-target S shock (lower panel). The model controls for the lagged
yield and a vector F̃t containing the other three identified policy shocks. The shaded area
represents the 95% confidence interval based on HAC standard errors.
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Appendix

A Proof of Proposition 1

Proof. Let α, β, σ̃2
Q,s, and σ̃2

P,s be a set of parameters satisfying Equations (10) and (11).

To prove uniqueness, we consider three mutually exclusive cases based on the values of

σ̃2
Q,s and σ̃2

P,s.

(a) Both σ̃2
Q,s and σ̃2

P,s are zero.

In this case, the moment conditions simplify to:

∆Σ1 = αα′, (A.1)

∆Σ2 = ββ′. (A.2)

Suppose there exists an alternative set of parameters α∗, β∗, σ̃∗2
Q,s, and σ̃∗2

P,s that

also satisfy Equations (10) and (11). It can be shown that if σ̃∗2
P,s ̸= 0, it leads to a

proportionality condition between α∗ and β∗ that violates the full-rank assumption

of the impact matrix B. Therefore, we must have σ̃∗2
P,s = 0, and by symmetry,

σ̃∗2
Q,s = 0. Consequently, αα′ = α∗α∗′ and ββ′ = β∗β∗′, implying α = ±α∗ and

β = ±β∗.

A detailed proof is as follows. Given α∗, β∗, σ̃∗2
Q,s, and σ̃∗2

P,s also satisfy Equations

(10) and (11), we have:

αα′ = ∆Σ1 = α∗α∗′ + β∗β∗′σ̃∗2
Q,s, (A.3)

ββ′ = ∆Σ2 = α∗α∗′σ̃∗2
Q,s + β∗β∗′. (A.4)

Based on the properties of outer product αα′, we have

(αα′)11 × (αα′)ii = (αα′)i1 × (αα′)1i , (A.5)

where (·)ij denotes the (i, j) element of the matrix, and by symmetry, (αα′)ij =

(αα′)ji. Applying these properties to the right-hand side of Equation (A.3), we
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obtain

(α∗
1α

∗
1 + β∗

1β
∗
1σ̃

∗2
P,s)(α

∗
iα

∗
i + β∗

iβ
∗
i σ̃

∗2
P,s) = (α∗

1α
∗
i + β∗

1β
∗
i σ̃

∗2
P,s)

2. (A.6)

Rearranging both sides leads to:

α∗
1α

∗
1β

∗
iβ

∗
i σ̃

∗2
P,s +α∗

iα
∗
iβ

∗
1β

∗
1σ̃

∗2
P,s = 2α∗

1α
∗
iβ

∗
1β

∗
i σ̃

∗2
P,s. (A.7)

If σ̃∗2
P,s ̸= 0, then dividing Equation (A.7) by it gives:

α∗
1α

∗
1β

∗
iβ

∗
i +α∗

iα
∗
iβ

∗
1β

∗
1 − 2α∗

1α
∗
iβ

∗
1β

∗
i = (α∗

1β
∗
i −α∗

iβ
∗
1)

2 = 0. (A.8)

Thus, we obtain the equality

α∗
1β

∗
i = α∗

iβ
∗
1, (A.9)

which is equivalent to
α∗

1

β∗
1

=
α∗

i

β∗
i

. (A.10)

This implies that α∗ and β∗ are linearly dependent, contradicting the full-rank

requirement of the impact coefficient matrix B. Thus σ̃∗2
P,s = 0, and by symmetry,

σ̃∗2
Q,s = 0. Substituting these two zero values back into Equations (A.3) and (A.4)

yields:

αα′ = ∆Σ1 = α∗α∗′, (A.11)

ββ′ = ∆Σ2 = β∗β∗′. (A.12)

For outer products, this implies α = ±α∗ and β = ±β∗, confirming uniqueness up

to sign.

(b) Exactly one of σ̃2
Q,s and σ̃2

P,s is zero.

Without loss of generality, we assume σ̃2
P,s = 0. If there exists an alternative set of

parameters α∗, β∗, σ̃∗2
Q,s, and σ̃∗2

P,s that also satisfy Equations (10) and (11), then

we have:

αα′ = ∆Σ1 = α∗α∗′ + β∗β∗′σ̃∗2
P,s, (A.13)

αα′σ̃2
Q,s + ββ′ = ∆Σ2 = α∗α∗′σ̃∗2

Q,s + β∗β∗′. (A.14)
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Equation (A.13) has the same form as Equation (A.3). The same logic as Case (a)

implies σ̃∗2
P,s = 0 and α = ±α∗. Substituting α = ±α∗ into Equation (A.14) yields:

ββ′ = α∗α∗′(σ̃∗2
Q,s − σ̃2

Q,s) + β∗β∗′. (A.15)

Equation (A.15) also has similar form as Equation (A.4). Similarly, we can prove

σ̃∗2
Q,s − σ̃2

Q,s = 0 (i.e. σ̃∗2
Q,s = σ̃2

Q,s) and β = ±β∗. Thus, if σ̃2
P,s = 0, we prove the

uniqueness of σ̃2
P,s and σ̃2

Q,s, and the uniqueness of α and β up to sign change. By

symmetry, we can prove that, if σ̃2
Q,s = 0, σ̃2

P,s and σ̃2
P,s are also unique, and α and

β are unique up to sign change.

(c) Both σ̃2
Q,s and σ̃2

P,s are non-zero.

In this general case, we can redefine β̄ = β
√
σ̃2
P,s and ω2

P,s = 1
σ̃2
P,s

(noting that

ω2
P,s > 1 since 0 < σ̃2

P,s < 1 ). Then Equations (10) and (11) can be rewritten as:

∆Σ1 = αα′ + β̄β̄′, (A.16)

∆Σ2 = αα′σ̃2
Q,s + β̄β̄′ω2

P,s. (A.17)

The uniqueness of α, β̄, σ̃2
Q,s and ω2

P,s in Equations (A.16) and (A.17) guarantees the

uniqueness of α, β, σ̃2
Q,s and σ̃2

P,s in Equations (10) and (11). This transformation

enables us to recasts the system into a multi-regime heteroskedastic model that

facilitates the proof of identification. We construct an invertible matrix:

B̄ = (α, β̄, Γ̄), (A.18)

and diagonal matrices Λ1 and Λ2 that contain the variance parameters:

Λ1 =


2 0 0

0 2 0

0 0 I(n−2)×(n−2)

 , Λ2 =


σ̄2
Q,s 0 0

0 ω̄2
P,s 0

0 0 I(n−2)×(n−2)

 , (A.19)

where Γ̄ is any n × (n − 2) matrix that ensures B̄ is invertible, In−2 is the (n −

2) × (n − 2) identity matrix, σ̄2
Q,s = σ̃2

Q,s + 1 < 2, and ω̄2
P,s = ω2

P,s + 1 > 2. It is
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clear that these constructed matrices satisfy the following equations:

B̄B̄′ = ∆Σ1 + Γ̄Γ̄
′
, (A.20)

B̄Λ1B̄
′ = 2∆Σ1 + Γ̄Γ̄

′
, (A.21)

B̄Λ2B̄
′ = ∆Σ2 +∆Σ1 + Γ̄Γ̄

′
. (A.22)

Based on the construction of B̄, the right-hand sides of Equations (A.20)-(A.22)

are all positive definite matrices.

Assuming an alternative set of parameters α∗, β̄∗, σ̃∗2
Q,s and ω∗2

P,s exists, then using

the same construction method, B̄∗ = (α∗, β̄∗, Γ̄) and Λ∗
2 =


σ̄∗2
Q,s 0 0

0 ω̄∗2
P,s 0

0 0 In−2

 are

defined accordingly with σ̄∗2
Q,s = σ̃∗2

Q,s+1 < 2 and ω̄∗2
P,s = ω∗2

P,s+1 > 2. Similarly, these

newly defined B̄∗ and Λ∗
2 also satisfy the relationship characterized by Equations

(A.20)-(A.22), such that these equations hold true if B̄∗ and Λ∗
2 replace B̄ and Λ2

on the left-hand sides. Thus, we have:

B̄∗B̄∗′ = B̄B̄′, (A.23)

B̄∗Λ1B̄
∗′ = B̄Λ1B̄

′, (A.24)

B̄∗Λ∗
2B̄

∗′ = B̄Λ2B̄
′. (A.25)

Next, we complete the proof to this case following Lanne et al. (2010)’s identification

procedure. Equation (A.23) implies that B̄∗ is also invertible given B̄ as invertible.

Then there exists a matrix Q such that B̄∗ = B̄Q. Substituting it into Equations

(A.23) to (A.25) gives:

B̄QQ′B̄′ = B̄B̄′, (A.26)

B̄QΛ1Q
′B̄′ = B̄Λ1B̄

′, (A.27)

B̄QΛ∗
2Q

′B̄′ = B̄Λ2B̄
′. (A.28)

Equation (A.26) implies QQ′ = I, such that Q is an orthogonal matrix. Equations

(A.27) and (A.28) imply that QΛ1Q
′ = Λ1 and QΛ∗

2Q
′ = Λ2, and post multiplying
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Q to both sides yields:

QΛ1 = Λ1Q, (A.29)

QΛ∗
2 = Λ2Q. (A.30)

By partitioning Q in Equation (A.29) and (A.30), we have:


Q11 Q12 Q13

Q21 Q22 Q23

Q31 Q32 Q33



2 0 0

0 2 0

0 0 I

 =


2 0 0

0 2 0

0 0 I



Q11 Q12 Q13

Q21 Q22 Q23

Q31 Q32 Q33

 , (A.31)


Q11 Q12 Q13

Q21 Q22 Q23

Q31 Q32 Q33



σ̄∗2
Q,s 0 0

0 ω̄∗2
P,s 0

0 0 I

 =


σ̄2
Q,s 0 0

0 ω̄2
P,s 0

0 0 I



Q11 Q12 Q13

Q21 Q22 Q23

Q31 Q32 Q33

 .

(A.32)

By simplifying Equations (A.31) and (A.32), we find:


2Q11 2Q12 Q13

2Q21 2Q22 Q23

2Q31 2Q32 Q33

 =


2Q11 2Q12 2Q13

2Q21 2Q22 2Q23

Q31 Q32 Q33

 , (A.33)


σ̄∗2
Q,sQ11 ω̄∗2

P,sQ12 Q13

σ̄∗2
Q,sQ21 ω̄∗2

P,sQ22 Q23

σ̄∗2
Q,sQ31 ω̄∗2

P,sQ32 Q33

 =


σ̄2
Q,sQ11 σ̄2

Q,sQ12 σ̄2
Q,sQ13

ω̄2
P,sQ21 ω̄2

P,sQ22 ω̄2
P,sQ23

Q31 Q32 Q33

 . (A.34)

Examining Equation (A.33), we find Q13 = Q31 = Q23 = Q32 = 0.

Comparing the off-diagonal elements in the first two rows of Equation (A.34) im-

plies: σ̄
∗2
Q,sQ21 = ω̄2

P,sQ21

ω̄∗2
P,sQ12 = σ̄2

Q,sQ12

. (A.35)

Since σ̄∗2
Q,s < 2 < ω̄2

P,s and σ̄2
Q,s < 2 < ω̄∗2

P,s, it follows that Q21 = Q12 = 0. Thus, all

off-diagonal blocks of Q must be zero.
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Comparing the diagonal elements in the first two rows of Equation (A.34) implies:

σ̄
∗2
Q,sQ11 = σ̄2

Q,sQ11

ω̄∗2
P,sQ22 = ω̄2

P,sQ22

. (A.36)

If σ̄∗2
Q,s ̸= σ̄2

Q,s, then Q11 = 0, which implies that all elements in the first column

of Q are zero, contradicting the fact that Q is an orthogonal matrix. Therefore,

σ̄∗2
Q,s = σ̄2

Q,s and Q11 = ±1 must hold. Similarly, ω̄∗2
P,s = ω̄2

P,s and Q22 = ±1 also

hold.

Thus, the orthogonal matrix Q and Λ∗
2 satisfying Equations (A.26) to (A.28) take

the following forms:

Q =


±1 0 0

0 ±1 0

0 0 Q33

 , Λ∗
2 = Λ2, (A.37)

where Q33 is an orthogonal matrix.

It is evident that, disregarding sign changes in α and β̄, the parameters α, β̄,

σ̃2
Q,s and ω2

P,s are unique. This guarantees the uniqueness of α, β, σ̃2
Q,s and σ̃2

P,s in

Equations (10) and (11).

Having synthesized the proofs for all three cases, we conclude that the parameters α,

β, σ̃2
Q,s and σ̃2

P,s are uniquely identifiable up to sign change in α and β, completing the

proof.
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B Proof of Proposition 2

Proof. Since B is invertible matrix by assumption, we have:
µQ
t

µP
t

µ+
t

 = B−1εt. (B.1)

Equation (B.1) establishes that the structural shocks can be expressed as linear combi-

nations of the reduced-form residuals, as demonstrated in Equation (12). By definition

of AQ as the loading vector of the quantity-target shock, we have:

Cov(µQ
t , εt) = Cov(A′

Qεt, εt) = A′
QVar(εt), (B.2)

Cov(µQ
t , εt) = Cov(µQ

t ,αµ
Q
t + βµP

t + Γµ+
t ) = α′Var(µQ

t ). (B.3)

Equating these above expressions yields:

A′
QVar(εt) = α′Var(µQ

t ). (B.4)

Therefore, the loading vector of the quantity-target shock is:

A′
Q = α′Var(µQ

t )Var(εt)−1 =


α′σ2

Q,0Σ
−1
0 Event 0

α′σ2
Q,lΣ

−1
1 Event 1

α′σ2
Q,sΣ

−1
2 Event 2

. (B.5)

Similarly, for the loading vector of price-target shock AP :

A′
P = β′Var(µP

t )Var(εt)−1 =


β′σ2

P,0Σ
−1
0 Event 0

β′σ2
P,sΣ

−1
1 Event 1

β′σ2
P,lΣ

−1
2 Event 2

. (B.6)
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To derive the shock variances, consider:

Var(µQ
t ) = A′

QVar(εt)AQ, (B.7)

= α′Var(µQ
t )Var(εt)−1Var(εt)Var(εt)−1Var(µQ

t )α, (B.8)

= α′Var(εt)−1αVar(µQ
t )

2. (B.9)

Solving for Var(µQ
t ) gives:

Var(µQ
t ) =

1

α′Var(εt)−1α
. (B.10)

Thus, the event dependent variances of the quantity-target shock are:

σ2
Q,l =

1

α′Σ−1
1 α

, σ2
Q,s =

1

α′Σ−1
2 α

. (B.11)

Similarly, variances of the price-target shock are:

σ2
P,l =

1

β′Σ−1
2 β

, σ2
P,s =

1

β′Σ−1
1 β

. (B.12)

This completes the proof.
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C Examples of Monetary Announcements
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Figure C.1: An Example of a PBoC Quantity Announcement

Note: This figure reproduces the official announcement by the People’s Bank of China
(PBoC) dated June 7, 2008 (available at: http://www.pbc.gov.cn/zhengcehuobisi/
125207/125213/125434/125798/2835308/index.html). This announcement serves as
a characteristic example of a quantity-target-based announcement (Q-announcement)
within the PBoC’s dual-tool framework.
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Translation: The People's Bank of China (PBoC) has decided to raise the benchmark interest rates for 
Renminbi deposits and loans of financial institutions, effective from December 26, 2010. The benchmark 
interest rates for one-year deposits and loans will be raised by 0.25 percentage points respectively. The 
benchmark rates for other maturities will be adjusted accordingly (see the attached table).

Figure C.2: An Example of a PBoC Price Announcement

Note: This figure reproduces the official announcement by the People’s Bank of China
(PBoC) dated April 5, 2011 (available at: http://www.pbc.gov.cn/zhengcehuobisi/
125207/125213/125440/125835/2876411/index.html). This announcement serves as
a characteristic example of a price-target-based announcement (P-announcement) within
the PBoC’s dual-tool framework.
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D Monetary Policy Events

Table D.1: Historical Monetary Policy Adjustments in China (2006-2022)

No. Date Time RRR(%) BLDR (%) MLF rate (%)

1 2006/11/3 18:15:00 +0.5 – –
2 2007/1/5 17:14:00 +0.5 – –
3 2007/2/16 16:00:00 +0.5 – –
4 2007/3/17 17:01:00 – +0.27 –
5 2007/4/5 17:19:00 +0.5 – –
6 2007/4/29 11:30:00 +0.5 – –
7 2007/5/18 18:38:00 +0.5 +0.18 –
8 2007/7/20 17:25:00 – +0.27 –
9 2007/7/30 17:39:00 +0.5 – –
10 2007/8/21 18:30:00 – +0.18 –
11 2007/9/6 18:00:00 +0.5 – –
12 2007/9/14 17:34:00 – +0.27 –
13 2007/10/13 15:00:00 +0.5 – –
14 2007/11/10 17:00:00 +0.5 – –
15 2007/12/8 16:00:00 +1.0 – –
16 2007/12/20 18:00:00 – +0.18 –
17 2008/1/16 18:00:00 +0.5 – –
18 2008/3/18 18:00:00 +0.5 – –
19 2008/4/16 17:00:00 +0.5 – –
20 2008/5/12 16:20:00 +0.5 – –
21 2008/6/7 18:07:00 +0.5 – –
22 2008/9/15 17:01:00 +0.5 -0.27 –
23 2008/10/8 18:58:00 -0.5 -0.27 –
24 2008/10/29 19:00:00 – -0.27 –
25 2008/11/26 16:45:00 -1.0 -1.08 –
26 2008/12/22 18:32:00 -0.5 -0.27 –
27 2010/1/12 19:00:00 +0.5 – –
28 2010/2/12 18:00:00 +0.5 – –
29 2010/5/2 18:43:27 +0.5 – –
30 2010/10/19 18:59:36 – +0.25 –
31 2010/11/10 18:45:00 +0.5 – –
32 2010/11/19 17:59:46 +0.5 – –
33 2010/12/10 18:00:01 +0.5 – –

Continued on next page
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(Continued from previous page)

No. Date Time RRR (%) BLDR (%) MLF rate(%)

34 2010/12/25 17:35:21 – +0.25 –
35 2011/1/14 17:55:26 +0.5 – –
36 2011/2/8 18:30:30 – +0.25 –
37 2011/2/18 18:02:18 +0.5 – –
38 2011/3/18 18:20:56 +0.5 – –
39 2011/4/5 18:00:14 – +0.25 –
40 2011/4/17 17:02:15 +0.5 – –
41 2011/5/12 18:30:02 +0.5 – –
42 2011/6/14 15:18:25 +0.5 – –
43 2011/7/6 18:32:12 – +0.25 –
44 2011/11/30 19:03:42 -0.5 – –
45 2012/2/18 20:00:00 -0.5 – –
46 2012/5/12 19:00:00 -0.5 – –
47 2012/6/7 19:00:00 – -0.25 –
48 2012/7/5 19:00:00 – -0.31 –
49 2014/11/21 18:30:15 – -0.40 –
50 2015/2/4 18:21:17 -0.5 – –
51 2015/2/28 17:54:59 – -0.25 –
52 2015/4/19 17:01:07 -1.0 – –
53 2015/5/10 17:00:54 – -0.25 –
54 2015/6/27 16:55:24 -0.5 -0.25 –
55 2015/8/25 18:15:34 -0.5 -0.25 –
56 2015/10/23 19:17:52 -0.5 -0.25 –
57 2016/2/29 18:00:00 -0.5 – –
58 2018/4/17 18:26:32 -1.0 – –
59 2018/6/24 17:02:18 -0.5 – –
60 2018/10/7 11:49:46 -1.0 – –
61 2019/1/4 17:20:40 -1.0 – –
62 2019/9/6 17:22:05 -0.5 – –
63 2019/11/5 10:35:00 – – -0.05
64 2020/1/1 15:07:56 -0.5 – –
65 2020/2/17 10:25:00 – – -0.10
66 2020/4/15 09:48:00 – – -0.20
67 2021/7/9 17:11:24 -0.5 – –
68 2021/12/6 17:00:00 -0.5 – –
69 2022/1/17 09:20:00 – – -0.10

Continued on next page
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(Continued from previous page)

No. Date Time RRR (%) BLDR (%) MLF rate(%)

70 2022/4/15 18:14:39 -0.25 – –
71 2022/8/15 09:20:00 – – -0.10
72 2022/11/25 17:41:00 -0.25 – –

Notes:
1. RRR: Reserve Requirement Ratio. The PBoC applies differentiated reserve require-

ment ratios to large deposit-taking financial institutions and small-to-medium deposit-
taking financial institutions. For brevity, only adjustments applicable to large financial
institutions are presented here.

2. BLDR: Benchmark Lending and Deposit Rates. The PBoC sets benchmark rates
for deposits and loans across multiple terms. Deposit rates cover demand deposits
and various time deposit tenors (e.g., 3-month, 6-month, 1-year, 2-year, 3-year, and
5-year). Loan rates are segmented by maturity intervals (e.g., 6-months, 6-month to
1-year, 1-year to 3-year, 3-year to 5-year, and over 5-year). Adjustments to these rates
occur periodically, with changes often varying by term. Notably, in 2014, the loan rate
structure was simplified into three main categories, and the 5-year deposit benchmark
was discontinued. The table lists the 6-month to 1-year loan rate (under 1-year after
Nov 2014) due to space limitations.

3. MLF rate: 1-year Medium-term Lending Facility rate. The MLF was initially in-
troduced with rates for multiple tenors, but the PBoC has since shifted to adjusting
only the 1-year rate as the primary policy benchmark. MLF rate adjustments prior
to August 17, 2019, are excluded because, as discussed in Section 4.1.2, the MLF rate
became the de facto medium-term policy anchor only after the LPR reform on that
date.

4. All values represent percentage‑point changes; a plus sign (+) indicates an increase,
and a minus sign (-) indicates a decrease.

5. “–” indicates no adjustment for that instrument on the date.
6. Shaded rows indicate simultaneous adjustments to both RRR and benchmark interest

rates.
7. Data source: Announcements regarding the RRR and BLDR were obtained from the

official website of the PBoC, while MLF rate announcements were sourced from the
National Interbank Funding Center.
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