











U.S.-Korea Yield Synchronization and Monetary Policy Transmission

idiosyncratic volatility in King et al. (1994) mirrors the underlying structure of
VR;, although our measure is defined instantaneously and without parametric
restrictions. The volatility-adjusted correlation analysis of Forbes and Rigobon
(2002) highlights how increases in volatility can mechanically inflate dependence
measures; in our setting, this manifests as increases in the imported variance

component (p; GI(US) )?

and, consequently, higher values of VR, during periods
of global financial stress. Finally, the concept of “effective integration” in Puk-
thuanthong and Roll (2009) admits a natural continuous-time interpretation:
markets appear highly integrated whenever foreign shocks dominate domestic

yield variance, precisely the condition under which VR, approaches unity.

Collectively, these relationships clarify the conceptual position of the Vari-
ance Ratio within the broader connectedness literature. Whereas VAR-based
FEVD measures summarize dynamic spillovers accumulated over finite forecast
horizons, the Variance Ratio isolates the instantaneous transmission mechanism
embedded directly in the diffusion coefficients.?) Its nonparametric construction
and high-frequency interpretation make it particularly well suited for assessing
the real-time external constraints faced by the yield curve of a small open econ-
omy and, more broadly, for evaluating monetary autonomy under evolving global

financial conditions.

ITI. Measuring U.S.-Korea Yield Synchronization

1. Data

To measure U.S.-Korea yield synchronization, we use zero-coupon yields at
two maturities: a short-term rate (2-year) and a long-term rate (10-year). These
yields serve as the basis for constructing the high-frequency variance-ratio syn-

chronization measure developed in Section II.

For Korea, we use daily zero-coupon spot yields provided by the Korea Asset

Pricing Corporation (KAP), covering the period from January 2001 to June 2025.

3) See Table 1 for a summary of key differences.
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Because long-term zero-coupon bonds are not directly issued in Korea, KAP
constructs the zero-coupon yield curve by bootstrapping coupon bond prices
following the methodology of Fama and Bliss (1987). From this estimated curve,

we extract the 2-year and 10-year zero-coupon yields.

For the United States, we rely on the zero-coupon Treasury yield curve of
Giirkaynak et al. (2007), which provides a smooth term structure estimated
from off-the-run Treasury securities. We extract the 2-year and 10-year zero-
coupon yields over the same sample period (January 2001-June 2025) to ensure

comparability with the Korean series.

Following standard practice in international finance, we shift the Korean yield
series forward by one business day relative to the U.S. series to align information
arrival times across markets.” Daily yield changes are computed as simple first
differences,

POy _y® ke {Us KR},

and these series are used to construct empirical spot variances, covariances, and

the variance-ratio synchronization process.

2. Empirical Implementation

The theoretical framework in Section II is formulated in continuous time,
where the spot variances SV,(k) = Var(dYt(k)) /dt and the spot covariance SC; =
COV(dYt(US),dYt(KR)) /dt are defined through quadratic variation and quadratic
covariation. In practice, high-frequency intraday observations on sovereign yields
are unavailable for much of the sample period. We therefore approximate these
continuous-time objects using daily data by constructing localized realized vari-
ances and covariances over a rolling window, normalizing the sampling interval
to 8 =1 day, following the one-sided estimator of Foster and Nelson (1996).

Let r; = (r,(US),rt(KR))T denote the vector of daily yield increments defined

4) Because Korean financial markets close before U.S. markets, U.S. shocks are reflected in Korean
yields on the following business day.
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above. For a window of length n trading days, the spot variances and covariance

at time ¢ are estimated as

v IS0 VY ke (us.kr), (I1L.1)
n:

SC, = - Zr(US) P K5 (IT1.2)

t+(i-n) l+(l n)’

In the empirical implementation, we set n =30, corresponding to a local window
of A=néd =30 calendar days. The synchronization index is then constructed using

these estimators according to (I1.11).

Although not required for estimating the Variance Ratio, the underlying
structural components can be recovered when a more detailed decomposition
of volatility transmission is of interest. The continuous-time model in Section II

implies

SVt(US) (US))Z7 SC, :ptGI(US)Gt(KR), V(KR)

= (o (US))2

(0o + (5 KR,

Given empirical estimates of the spot variances and covariance, the spillover

coefficient satisfies p; = SG; /SV,(US) and can be consistently estimated by

5= G
t - —_—
SV(US)

The idiosyncratic component of Korean yield volatility is then obtained by sub-

tracting the U.S.-driven component,

@(KR)z _ §‘7t(KR) (US)

b8V,

These structural estimates are not required for constructing VR;, which is ob-
tained directly from the squared spot correlation in (I1.11). They are nonetheless
useful for complementary analyses that require a finer decomposition of volatility

transmission, such as quantifying the magnitude of U.S. spillovers or separating
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global and domestic sources of yield volatility.”

Finally, the synchronization index should be interpreted as a localized second-
moment measure constructed from daily yield changes, where localization is un-
derstood relative to the length of the sample. In particular, the local window
width A is small relative to the overall time span T, ensuring that the estima-
tor captures local variation in second moments while remaining informative over
long sample horizons. This notion of relative localization, A/T — 0, rather than
literal infill asymptotics A — 0 at the sampling frequency, provides the appro-
priate asymptotic framework for our empirical setting. Accordingly, the rolling
window estimator employed here delivers reliable measures of time-varying yield

synchronization over long horizons, which is the primary focus of our analysis.?

3. Estimated Yield Synchronization Measures

Figure 1 displays the estimated variance ratio series for the 2-year and 10-year
Korean Treasury yields. The light gray lines represent the raw daily estimates,
which naturally exhibit substantial high-frequency variation, while the solid black
lines show 60-day moving averages that filter out transitory noise and highlight

more persistent movements in financial connectedness.

During tranquil periods, the variance ratio for both maturities typically fluc-
tuates between 0.1 and 0.2, indicating that U.S. shocks account for roughly 10-20
percent of the contemporaneous variation in Korean yields. This magnitude is
consistent with the interpretation of the variance ratio as the share of Korean

yield volatility attributable to global (U.S.) financial shocks.

A pronounced maturity asymmetry emerges following the 2008—2009 Global

5) Estimated variance and covariance processes, spillover coefficients, and variance decompositions
are reported in Figures 13-16 in the Appendix.

6) As shown in Kim and Park (2017) and Kim and Meddahi (2020), approximation errors aris-
ing from discrete sampling of continuous-time models are asymptotically negligible under such
relative asymptotics. Localized realized measures therefore provide valid and stable approxi-
mations to continuous-time spot variances and covariances, even when observations are taken
at relatively low frequency, provided that the underlying volatility processes are sufficiently
smooth and the sample span is sufficiently long.
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Figure 1. Variance ratio indices for Korean bond vyields
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Notes: The figure shows the estimated variance ratio series. The left and right panels present the
variance ratio indices based on the 2-year and 10-year yields, respectively. In each subfigure, the gray
line represents the raw daily estimates, and the black line represents the 60-day moving averages.

Financial Crisis. For the 2-year yield, the variance ratio does not exhibit a sus-
tained upward trend in the post-crisis period. Instead, it increases episodically
during well-known episodes of global financial stress, including the Eurozone
sovereign debt crisis (2011-2012), the taper tantrum (2013), the COVID-19 shock
(2020-2021), and the globally synchronized monetary tightening cycle (2022—
2023). This pattern is consistent with the view that short-term interest rates
remain more tightly anchored by domestic monetary policy, resulting in a more

state-contingent and limited transmission of external shocks.

In contrast, the variance ratio for the 10-year yield displays a gradual and
persistent upward drift beginning in the post-crisis period and stabilizes at a no-
ticeably higher level in recent years. This pattern points to a secular increase in
long-term comovement between U.S. and Korean yields. Such dynamics are con-
sistent with evidence that long-term rates in small open economies are increas-
ingly shaped by global portfolio balance effects and risk compensation chan-
nels (Dahlquist and Hasseltoft, 2013; Rey, 2015; Bauer and Rudebusch, 2020).
Throughout the sample, the 10-year variance ratio remains systematically above
its 2-year counterpart, echoing international evidence that longer-maturity yields
tend to exhibit stronger synchronization with major financial centers (Barbieri

et al., 2024).

Figure 2 highlights periods in which the variance ratio exceeds 0.2 and dis-
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Figure 2. Episodes of high synchronization (Variance Ratio >0.2)
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Notes: The figure highlights periods in which the variance ratio exceeds 0.2. The red and orange shaded
areas indicate high synchronization periods for the 2-year and 10-year yield measures, respectively.
The blue shaded areas represent periods of simultaneously high synchronization for both maturities.

tinguishes high-synchronization episodes by maturity. Orange shading denotes
periods of elevated synchronization for the 10-year yield only, red shading in-
dicates high synchronization for the 2-year yield only, and blue shading marks

episodes in which both maturities simultaneously exhibit high synchronization.

A clear maturity-dependent pattern emerges. High-synchronization episodes
are substantially more frequent for the 10-year yield, whereas isolated spikes
in the 2-year measure are relatively rare. This again underscores the greater
sensitivity of longer-term yields to global financial conditions and external risk

factors.

The most recent period marks a notable shift. Since late 2022, simultaneous
high synchronization across both maturities has become frequent and persistent,
in sharp contrast to the more sporadic comovement observed in earlier years.
This clustering aligns closely with the globally synchronized monetary tighten-
ing cycle that began in 2022, during which both short- and long-term Korean
yields responded strongly to shifts in U.S. monetary policy and global financial
conditions. Overall, the evidence points to a strengthening of U.S.-Korea yield
synchronization, particularly at longer maturities, and highlights the increasingly
global nature of domestic yield dynamics during periods of heightened interna-

tional monetary coordination or global financial stress.

IV. Monetary Transmission under Yield Synchronization

The literature offers contrasting views on the extent to which U.S. monetary
policy constrains the autonomy of national monetary authorities. Rey (2016)

argues that the Federal Reserve’s dominant role in global financial markets can
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materially constrain the policy space available to other central banks. Conversely,
Nelson (2020) emphasizes that, despite strong external financial influences, do-
mestic monetary authorities retain considerable capacity to stabilize macroeco-
nomic conditions through their own policy actions. Recent studies tend to adopt
a more nuanced perspective, recognizing both the constraints imposed by global
financial conditions and the continuing relevance of domestic monetary auton-

omy.

Despite this ongoing debate, however, quantitative evidence on how the ef-
fectiveness of monetary policy in a small open economy varies with its degree of
financial synchronization with the U.S. remains limited. Addressing this gap, we
empirically assess how U.S.-Korea yield synchronization affects the transmission

of monetary policy in Korea.

To this end, we first identify monetary policy shocks in Korea using high-
frequency movements in market interest rates around Bank of Korea policy
announcements. We then estimate their macroeconomic effects using local pro-
jections, beginning with a standard linear specification to establish benchmark
average effects. Finally, we extend the analysis to a state-dependent framework
that allows the transmission of monetary policy to vary with the degree of U.S.-

Korea yield synchronization.

1. Identification of Monetary Policy Shocks

Monetary policy shocks are intended to capture the unanticipated component
of policy actions. Following the high-frequency identification literature, we iden-
tify monetary policy surprises using financial market reactions to Bank of Korea
(BOK) policy announcements. Because market interest rates embed expectations
about future policy actions, changes in interest rates around announcement dates

reflect newly revealed information regarding the monetary policy stance.

In the absence of intraday data for the full sample, we proxy policy surprises
using daily changes in short term market interest rates from the day prior to
the policy announcement to the announcement day. This approach relies on

the standard identifying assumption that, on scheduled policy meeting days,
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movements in short-term interest rates are primarily reflect monetary policy
news rather than by other systematic shocks. While daily data may contain
some non-monetary information, this identification strategy is widely used when

intraday futures data are unavailable, particularly for earlier sample periods.

Several features mitigate concerns about measurement error. First, the shock
series is sparse and concentrated on scheduled policy announcement dates. Sec-
ond, alternative instruments and smoothing procedures yield qualitatively similar
empirical results. Third, the pronounced state-dependent responses documented
below are difficult to reconcile with generic measurement error, which would
typically attenuate estimated effects rather than generate differential responses
across regimes. Accordingly, our empirical results are interpreted as evidence on
state-dependent monetary transmission rather than as precise estimates of policy

elasticities.

Specifically, we measure the policy surprise, denoted surp; 4, using changes in
either the 3-month Certificate of Deposit rate (CD91) or the 12-month Korean
Interbank Offered Rate (KORIBOR), where t and d index the month and day of
the policy decision.” The sample covers the period from January 2001 to June
2025. Until 2017, policy meetings were held monthly, after which the Monetary
Policy Board met eight times per year. To construct a monthly shock series for
the empirical analysis, we assign the policy surprise to months in which a policy

meeting occurs and set it to zero otherwise.®

Figure 3 presents the series of monetary policy shocks. The largest easing sur-
prises occur during the Global Financial Crisis of 2008-2009. Additional easing
episodes are observed between 2012 and 2015, when several BOK rate decisions
were interpreted by financial markets as unexpected monetary loosening. In par-
ticular, the policy decision on July 12, 2012, when the BOK unexpectedly cut

its policy rate by 25 basis points stands out as a major easing shock.

7) Daily-frequency market interest rates are obtained from the Bank of Korea Economic Statistics
System (ECOS). Information on historical Monetary Policy Board meeting dates is collected
from the official Bank of Korea website.

8) Since 2017, many policy meetings have occurred late in the month. To account for this timing,
we also construct smoothed policy surprise series following Gertler and Karadi (2015).
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Figure 3. Change in interest rates on BOK meeting days
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Notes: The figure shows &, i.e. the change in short-term interest rates on meeting days of the BOK’s
Monetary Policy Board. The shock is zero in months without a BOK meeting. The left figure shows
the change in the 12-month KORIBOR, and the right figure the change in the CD91 rate. Both
figures also show the smoothed shock series in line with Gertler and Karadi (2015).

The figure also reveals a notable difference between the two shock measures.
The KORIBOR-based series does not capture the large tightening shocks ob-
served in 2022-2023, which are clearly reflected in the CD91-based measure.
More recently, as the BOK shifted toward an easing stance in the fourth quarter
of 2024, policy rate cuts implemented between October 2024 and May 2025 are
again more strongly reflected in movements of the CD91 rate than in the KORI-
BOR. In light of these differences, we use the CD91-based surprise as our baseline
measure of monetary policy shocks. The KORIBOR-based series, together with
smoothed versions of both CD91 and KORIBOR surprises, is employed to assess

the robustness of our empirical results.

2. Local Projections

Our empirical analysis employs the local projection methodology of Jorda

(2005), which provides a flexible and robust alternative to vector autoregressive
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models for estimating impulse response functions. We begin with the benchmark
linear specification

Viah = O+ P& + VX[ +uy (IV.1)

for each forecast horizon h=0,1,...,H. In this equation, y;,; denotes the response
of a macroeconomic outcome at horizon t+h to a monetary policy shock &
occurring at time z. The coefficient B, traces the impulse response of the outcome
variable to the shock, while X; is a vector of control variables capturing other
macroeconomic and financial conditions. The term u;; denotes the projection

error.

The analysis uses monthly data from January 2001 to June 2025. The set of
outcome variables includes the unemployment rate, year-on-year growth of the
Industrial Production Index, year-on-year inflation based on the Consumer Price
Index, one-year-ahead inflation expectations from Consensus Economics and the
Bank of Korea Consumer Survey, and the mean one-year-ahead GDP growth
forecast from Consensus Economics. The control vector X; includes four lags of
the dependent variable, lags of the other outcome variables, the logarithm of the
VIX index, the global economic conditions index of Baumeister et al. (2022), the
logarithm of a global commodity price index, and a global financial conditions
index. We also include a COVID-19 dummy that equals one from March to May

2020 and zero otherwise.”

To examine whether monetary policy transmission depends on the degree of
U.S.-Korea yield synchronization, we extend the linear specification to a smooth
transition local projection framework, following Auerbach and Gorodnichenko
(2013) and Tenreyro and Thwaites (2016). The state dependent specification is

9) Most macroeconomic and financial variables are obtained from the Federal Reserve Economic
Data (FRED) database. The global economic conditions index is taken from Baumeister et al.
(2022), and professional and consumer forecasts of inflation and GDP growth are obtained
from the Consensus Economics survey and the Bank of Korea Consumer Survey, respectively.
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given by

Yi+h = F(ﬁtfl)[a}f]"'ﬁiflst‘kﬁxtl]
+[1=-F(VR-1)][ogy + Bire + X! ] +up . (Iv.2)

This formulation allows the impulse responses to differ across two regimes, de-
noted by H and L. The parameters Bf and ﬁhL characterize the dynamic responses
to monetary policy shocks in the high- and low-synchronization states, respec-

tively.

The transition function F(VR,_;) represents the probability of being in the

high-synchronization state and is defined as

exp(GVR_l)
1+exp(9\7R,_1)'

F(VR.y) = (IV.3)

The state variable VR,_; is constructed as a 60-day moving average of the daily
U.S.-Korea yield synchronization measure, evaluated at the first day of each
month.'? This timing ensures that the state variable is predetermined with re-
spect to the monetary policy shock at time 7. Following the literature, we set the
transition parameter 6 =3, which implies a moderately smooth transition be-
tween regimes. Robustness exercises confirm that the qualitative results are not

sensitive to alternative values of 8 or to using the raw synchronization measure.

3. Empirical Results

In this section, we present the impulse responses of key macroeconomic and
financial variables to a monetary policy shock. We first discuss the results from
the benchmark linear model, which provides an estimate of the average policy
effect over the sample period. We then turn to our main results from the state-

dependent specification, in which the responses are allowed to vary with the

10) The moving average smooths high frequency noise in daily covariance estimates and captures
persistent changes in international yield linkages rather than short lived fluctuations.
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degree of U.S.-Korea yield synchronization.

Linear Specification

Figure 4 shows the impulse responses obtained from the linear local projection
model estimated in (IV.1). We plot the estimated coefficients as a function of the
projection horizon h, along with 68% and 95% confidence bands. The monetary

policy shock is scaled to correspond to a contractionary shock of 10 basis points.

Figure 4. Effect of monetary policy shock: linear model
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Notes: The figure shows the estimated coefficients f3, as a function of h, together with 68% and 90%
confidence bands constructed using Driscoll and Kraay (1998) standard errors. The shock is scaled to
represent a 10-basis point change.

The impulse responses derived from the benchmark linear model present sev-
eral puzzles that are inconsistent with standard macroeconomic theory. Follow-
ing an unanticipated monetary tightening, the unemployment rate exhibits a
marginally significant decline, contrary to the expected contraction in economic
activity. Similarly, industrial production growth initially increases before turning
negative, and survey-based expectations of future GDP growth are revised up-
ward. These responses, together with increases in both realized and expected in-
flation, indicate that the assumption of parameter constancy in the linear model

may be restrictive.

A plausible explanation for these counterintuitive findings is that the esti-
mated average responses are conflating two distinct underlying states. This am-

biguity strongly motivates our shift to a state-dependent framework, where we
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explicitly test whether the level of U.S.-Korea yield synchronization influences

the effectiveness of monetary policy transmission in Korea.

State-Dependent Specification

We now present the results from the smooth-transition model in (IV.2)-(IV.3),
which allows the impulse responses to differ between regimes of high- and low-
yield synchronization. Figure 5 presents the transition function, F (\77%_1), which
can be interpreted as the probability of being in the high-synchronization state

for 2-year and 10-year yields.

Figure 5. Probability of being in high-synchronization state
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Notes: The figure shows F(ﬁ,_l), representing the estimated probability of being in high-
synchronization state. The blue and orange lines are based on the U.S.-Korea 2-year and 10-year
yield synchronization indices, respectively.

An initial examination of the estimated probabilities reveals a distinct struc-
tural shift around the 2008 Global Financial Crisis (GFC). In the pre-GFC pe-
riod, synchronization regimes are characterized by their persistence, with less
frequent shifts between states. During this time, the synchronization patterns
of short- and long-term yields largely moved in tandem. In contrast, the post-
GFC era is marked by more frequent and shorter-lived regime shifts. Notably,

this period also exhibits more frequent episodes of de-synchronization, where the
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synchronization dynamics of short- and long-term yields diverge. This structural
shift in dynamics underscores the importance of separately monitoring short-

and long-term yield relationships between the U.S. and Korea.'V

To provide external validation for our yield synchronization measure, we re-
late the estimated probabilities of being in the high-synchronization state to
narrative evidence from the Bank of Korea’s Monetary and Credit Policy Re-
ports. A closer inspection of recent periods reveals a strong alignment between
our estimates of being in the high-synchronization state and the BOK’s narrative

assessments. 1

For example, during the 2011-2012 Eurozone sovereign debt crisis, our esti-
mates suggest periods of high synchronization, consistent with a global surge in
safe-haven demand and widespread concerns about a synchronized global eco-
nomic slowdown. Narrative accounts in the BOK’ s reports indicate that this
comovement was reinforced by sustained foreign capital inflows and by domes-
tic financial market participants adjusting their interest rate expectations in
response to external systemic shocks, rather than changes in domestic macroe-
conomic fundamentals. A comparable pattern emerged during the 2013 taper
tantrum episode, when Korean government bond yields rose sharply following
the Federal Reserve’s signal of a potential reduction in asset purchases, closely
mirroring movements in U.S. Treasury yields and other major sovereign bond

markets.

Our estimates indicate a period of relatively high synchronization in 2019.
This finding aligns with BOK reports attributing movements in domestic fi-
nancial markets at the time to heightened global factors, including U.S.—China
trade tensions and elevated geopolitical risks. During the COVID-19 pandemic,
this pattern reversed: the estimated probability of high synchronization declined

noticeably. According to the BOK’s narrative accounts, this decoupling reflected

11) See Choi et al. (2023) and Koo et al. (2024) for related evidence on changes in U.S.-Korea yield
comovement.

12) For the narrative accounts, we refer to several issues of the Bank of Korea (2012-2024) official
Monetary and Credit Policy Report, including 2012.04/09, 2013.04/10, 2014.03/09, 2019.08,
2020.06, 2021.03/06, 2022.03/09, 2023.03/09, and 2024.03/09.
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a shift in market expectations toward domestic conditions amid uncertainty sur-

rounding the uneven pace of economic recovery across countries.

The synchronization dynamics changed again in 2021. The BOK emphasized
that increases in domestic long-term yields during this period were largely driven
by rising U.S. Treasury yields associated with global recovery expectations. Con-
sistent with this interpretation, our estimates indicate limited synchronization
at short maturities but a sharp increase in synchronization at longer maturi-
ties, highlighting the model’ s ability to capture maturity-specific dynamics in

international yield synchronization.

A further and more pronounced increase in synchronization is observed from
2022 onward. The probability of being in a high-synchronization regime rises
sharply across all maturities, consistent with BOK’s assessments linking this pe-
riod to heightened global risk aversion following the Russia—Ukraine war and
the Federal Reserve’s rapid monetary tightening. This elevated degree of syn-
chronization persists through 2023 and 2024. Notably, the BOK’s September
2024 report estimates that external factors accounted for nearly 90 percent of
recent movements in long-term yields, emphasizing the dominant role of U.S.
monetary policy expectations. The report further notes that while U.S. policy
expectations directly affected domestic 3-year yields, expectations of continued
yield synchronization influenced 10-year yields primarily through futures mar-
kets. Overall, these narrative accounts provide strong external validation for our
empirical measure. The estimated probabilities of high synchronization are there-
fore not merely statistical artifacts, but closely reflect major global shocks, shifts
in monetary policy expectations, and the evolving role of international spillovers

in shaping Korean yield dynamics.

Figure 6 reports the responses of key macro variables from the state-dependent
model, plotting the estimated coefficients B} and B} for the high- and low-
synchronization regimes based on 2-year synchronization measure. The results
reveal a stark contrast in the nature of monetary policy transmission across the

two regimes.

When yield synchronization is low, monetary policy transmission operates
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Figure 6. State-dependent responses of major macro variables (2-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of &, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 2-year zero-coupon yield rates.

in line with conventional expectations. A contractionary policy shock leads to a
statistically significant increase in the unemployment rate, together with declines
in industrial production and expected GDP growth. Both actual inflation and
inflation expectations also fall following monetary tightening. By contrast, when
yield synchronization is high, the transmission mechanism weakens markedly.
The estimated responses are either statistically insignificant or display coun-
terintuitive patterns. Following the same contractionary shock, unemployment
declines, while industrial production and expected growth increase. Inflation and
inflation expectations also rise, indicating a substantial attenuation of conven-

tional monetary transmission under high synchronization.

Figure 7 illustrates the state-dependent responses of housing prices, stock
prices, and the KRW/USD exchange rate to a contractionary monetary policy
shock. When yield synchronization is low, we observe significant declines in hous-
ing prices, stock prices, and the KRW/USD exchange rate, an appreciation of

the Korean won following monetary tightening. In contrast, when yield synchro-
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Figure 7. State-dependent responses of asset prices (2-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of &, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 2-year zero-coupon yield rates.

nization is high, asset price responses are muted or even reversed: housing prices
increase, while stock prices and the KRW /USD exchange rate exhibit only weak

reactions.

Our results imply that a high degree of integration with the U.S. bond mar-
ket may alter the transmission of domestic monetary policy. When Korean yields
move closely with their U.S. counterparts, domestic policy impulses appear to
be increasingly dominated by global financial forces, which may limit the effec-

tiveness of monetary policy in influencing domestic economic conditions.

For the 10-year yield synchronization measure, Figures 8 and 9 present the
state-dependent responses of key macroeconomic and financial variables to a con-
tractionary monetary policy shock. The results are qualitatively similar to those
obtained using the 2-year synchronization index, indicating that the findings are
robust across maturities. Specifically, when synchronization is low, macroeco-
nomic variables respond in line with conventional expectations, albeit with a

slight delay. In contrast, when synchronization is high, the responses of most
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Figure 8. State-dependent responses of major macro variables (10-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of &, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 10-year zero-coupon yield rates.

macroeconomic and financial variables are statistically insignificant. With re-
spect to asset prices, housing prices decline significantly following a contrac-
tionary shock in the low-synchronization state, whereas under high synchroniza-

tion the response becomes only marginally significant.

To assess the robustness of our main finding that monetary policy effective-
ness depends on the degree of yield synchronization, we conduct a battery of
sensitivity checks. First, we examine the sensitivity of our results to the iden-
tification of the monetary policy shock by employing two alternative measures:
the daily change in the 12-month KORIBOR around the Bank of Korea pol-
icy announcements, and a smoothed surprise series based on the 3-month CD
rate. Second, to address potential model misspecification, we adopt an alterna-
tive transition function based on the empirical cumulative distribution function
(CDF) of the state variable, following Born et al. (2020). This approach avoids
imposing a specific parametric form on the transition mechanism. Finally, we

estimate a more parsimonious state-dependent specification in which only the
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Figure 9. State-dependent responses of asset prices (10-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of &, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 10-year zero-coupon yield rates.

coefficient on the monetary policy shock is allowed to vary across high- and low-
synchronization states. This exercise helps ensure that our results are not driven
by over-parameterization or multicollinearity arising from allowing all coefficients

to vary across regimes.

Across all specifications, our main findings remain qualitatively unchanged.
Monetary policy transmission is consistently stronger during periods of low yield
synchronization and markedly weaker when synchronization is high. The corre-
sponding impulse response functions for each robustness exercise are reported in

Figures 17-22 in the Appendix.

Lastly, we plot the distribution of monetary policy shocks in high- and low-
synchronization states. Figure 23 in the Appendix provides histograms of the
monetary policy shock in the high- and low-synchronization states, excluding all
observations on non-meeting days of the Bank of Korea. Tightening and expan-
sionary monetary policy shocks are largely evenly distributed across periods of

high- and low-yield synchronization. This implies that our main finding of weak-
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ened monetary policy transmission under the high-yield synchronization is not
primarily due to the asymmetric transmission effects of tightening and expan-
sionary monetary policy shocks. In addition, the results imply that yield syn-
chronization does not systematically intensify during either easing or tightening

cycles.

V. Discussion of U.S.-Korea Yield Synchronization

An important implication of our analysis is that yield synchronization oper-
ates as a state variable governing the degree of monetary policy autonomy in
a small open economy. When synchronization is low, monetary policy actions
tend to be transmitted in a manner broadly consistent with conventional ex-
pectations, producing meaningful responses in domestic economic outcomes. By
contrast, when synchronization is high, the influence of domestic policy on real
and financial variables becomes more limited, suggesting that external financial

conditions play a larger role in shaping macroeconomic dynamics.

These results motivate a closer discussion of the mechanisms underlying yield
synchronization and its implications for monetary transmission. First, we exam-
ine the key drivers of yield synchronization and assess the relative importance of
different macro-financial channels. Second, we evaluate whether the U.S.-Korea
policy rate differential alone can account for the observed state-dependent re-
sponses, or whether the synchronization measure captures broader financial link-
ages beyond policy rate spreads. Finally, we explore a potential signaling channel
through which high synchronization may weaken the transmission of monetary

policy by altering how markets interpret domestic policy actions.

1. Drivers of Yield Synchronization

U.S.-Korea yield synchronization may arise through several transmission chan-
nels that have been emphasized in the international finance literature. First, the
real economy channel reflects comovement in business cycles and convergence

in growth and inflation expectations, which tend to induce parallel movements
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in sovereign yields across countries. Second, the monetary policy expectations
channel captures the role of anticipated policy actions by the Bank of Korea and
the U.S. Federal Reserve in shaping yield curves, a mechanism that has received
considerable attention in the post-crisis literature. Third, the global liquidity and
risk aversion channel operates through international capital flows and common
movements in term premia, driven by shifts in global risk appetite and spillovers

from unconventional monetary policies, particularly U.S. quantitative easing.

To provide a descriptive assessment of potential drivers, we adopt a regression-
based framework in which the dependent variable is the end-of-month value
of the 60-day moving average of the synchronization index. The explanatory
variables consist of three factors corresponding to the channels described above,

each included with a two-month lag to mitigate concerns about reverse causality.

Specifically, the real economy factor is constructed as the first principal com-
ponent of U.S. macroeconomic indicators, including the unemployment rate, in-
dustrial production growth, CPI inflation, and Consensus Economics forecasts
for GDP growth and inflation. The monetary policy expectations factor is based
on Consensus forecasts for the 3-month and 10-year U.S. Treasury yields, to-
gether with the corresponding spot rates. The global liquidity and risk aversion
factor combines the U.S. dollar nominal effective exchange rate, the VIX index,
and the Excess Bond Premium (EBP). The regression also includes controls for
the COVID-19 pandemic, a global economic activity index, and global commod-
ity prices. To address potential multicollinearity, we decompose the model’ s

explanatory power using both incremental R?> and Shapley-LMG methods.

For the 2-year yield synchronization index, the three proposed channels jointly
explain a substantial share of the variation. The full model achieves an R?> of
0.430, compared with 0.049 in the controls-only specification, implying that the
three factors together account for an additional 38.1 percentage points of the

variation in synchronization.

The Shapley—LMG decomposition further clarifies the relative importance of
each channel. The monetary policy expectations factor contributes the largest

share of the incremental explanatory power (51.7%), followed closely by the real
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economy factor (42.7%). By contrast, the contribution of the global liquidity
and risk aversion factor is modest, at 5.6%. Our estimates indicate that syn-
chronization at the short end of the yield curve is closely linked to common
expectations about near-term macroeconomic conditions and anticipated mone-

tary policy paths in the two economies.

The results differ markedly for the 10-year yield synchronization index. In this
case, the controls-only model already explains a nontrivial portion of the vari-
ation, with an R? of 0.163. Adding the three channel-specific factors increases
the R? to 0.249, implying a relatively small marginal contribution of 0.086. This
indicates that long-term yield comovement is driven primarily by broader global
forces that are already captured by the control variables, such as global growth
prospects, integrated capital markets, and shifts in global risk sentiment. At
longer maturities, country-specific macroeconomic and policy expectation fac-
tors appear to play a more limited incremental role, consistent with the view
that long-term interest rates in small open economies are increasingly shaped by

global financial conditions.

2. The Role of the U.S.-Korea Policy Rate Differential

We conduct an extended experiment to examine whether the U.S.-Korea mon-
etary policy rate differential shapes the degree of yield synchronization. A widen-
ing rate differential may signal a divergence in monetary policy paths, thereby
weakening yield synchronization, especially at the short end of the yield curve.
Conversely, a narrowing differential may indicate more convergent policy stances,

which would strengthen synchronization.

The policy rate differential is constructed as the U.S. policy rate minus the
Korean policy rate, using the Bank of Korea’ s base rate for Korea. For the U.S.,
to account for periods in which the federal funds rate was constrained by the zero
lower bound, we employ a composite measure that combines the effective federal
funds rate with a shadow policy rate following Wu and Xia (2016). This approach
allows us to capture the stance of U.S. monetary policy more accurately during

episodes of unconventional monetary easing.
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Figure 10 plots the policy rate differential together with the estimated proba-
bility of being in a high-synchronization regime for the 2-year and 10-year yields.
We observe a positive correlation between the two series, with coefficients of ap-
proximately 0.40 for the 2-year yield and 0.18 for the 10-year yield. This pattern
indicates that periods in which the U.S.-Korea policy rate differential becomes
less negative, meaning that the interest rate gap narrows, are associated with

stronger yield synchronization, particularly at shorter maturities.

Figure 10. High synchronization probability and policy rate differential
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Notes: The left and right panels show F(ﬁ,_l) for 2-year and 10-year yields, respectively, shown by
the blue solid line, together with the U.S.-Korea policy rate differential, shown by the orange dotted
line.

To illustrate whether the magnitude of the U.S.-Korea policy rate differential
systematically affects the transmission of monetary policy shocks, we extend our
state-dependent local projection framework. Specifically, we augment the model
by introducing an interaction term between the identified monetary policy shock

and the lagged U.S.-Korea policy rate differential, DF;_;, as follows:

vien = F(VR)[og! + Bilen+ /X + 8] (DFi—y < &)]
+(1-F (VRi-1)) [of + Bre + vy X! + 8 (DFi_1 < &) ] + Uy,

where the coefficients 5,’7 and S,ZL capture the effect of U.S.-Korea policy rate

differential on the transmission.®

13) We adopt this interaction-based specification rather than introducing an additional state vari-
able with a separate transition function. The latter approach would substantially increase the
number of parameters to be estimated, which is undesirable given the relatively short sample
period.
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Figure 11. State-dependent responses: interaction with policy rate differential
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Notes: The figure shows the estimated coefficients [, in the high- and low-synchronization states as
a function of h, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 2-year zero-coupon yield rates.

Figures 11 and 12 present the estimates of our parameters of interest, BhH and
ﬁhL for 2-year and 10-year yields, respectively. The results from this augmented
analysis show that the inclusion of the interaction term does not materially
alter our baseline state-dependent impulse responses. The dynamic responses
to contractionary monetary policy shock remained statistically indistinguishable

from those estimated in our baseline state-dependent model.

This finding shows that, while the policy rate differential is an intuitive and
important indicator of policy divergence, its magnitude does not appear to play
an additional conditioning role in shaping the transmission of monetary policy
shocks beyond what is already captured by the high- and low-synchronization
states. In this sense, the results provide further support for the robustness of
our baseline specification, indicating that the original state variable effectively

captures the key nonlinearities in the U.S.-Korea yield relationship.
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Figure 12. State-dependent responses: interaction with policy rate differential
(10-year VR)
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Notes: The figure shows the estimated coefficients [, in the high- and low-synchronization states as
a function of h, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 10-year zero-coupon yield rates.

3. Potential Mechanism: The Signaling Channel

To explore a potential mechanism behind counterintuitive responses observed
under high-yield synchronization, we examine the state-dependent impulse re-
sponses of the 10-year government bond yield to a contractionary monetary
policy shock. A natural conjecture is that monetary policy transmission weak-
ens in periods of high synchronization because long-term yields respond less to

policy shocks. Our results, however, point to a more nuanced interpretation.

We find that the initial, on-impact response of the 10-year yield does not
differ significantly between the high- and low-synchronization states. This indi-
cates that the immediate pricing of monetary policy news into long-term bonds is
broadly similar across regimes, regardless of the degree of U.S.-Korea yield syn-
chronization. However, the dynamic paths of the responses diverge significantly
in the subsequent periods. We observe that the long-term yield remains per-

sistently elevated following a contractionary shock in the high-synchronization
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state, while it shortly falls in the low-synchronization state. Our previous findings
and state-dependent long-term interest rate responses are consistent with a sig-
naling interpretation of monetary policy (Melosi, 2017), whereby policy actions

convey information about the future policy path or macroeconomic outlook.

In the high-synchronization regime, agents’ expectations and firms’ outlooks
are more strongly anchored to global economic conditions, particularly those
associated with the U.S. In such an environment, market narratives are shaped
to a greater extent by global business cycle dynamics, international capital flows,
and the actions of the U.S. Federal Reserve. Against this backdrop, a domestic
monetary tightening by the Bank of Korea may be interpreted less as a purely
contractionary action and more as a signal regarding the underlying strength

and resilience of the domestic economy.

This positive signal can generate seemingly expansionary outcomes by boost-
ing private sector confidence. Firms may revise their future sales and profitability
forecasts upward, stimulating investment. Households, anticipating stronger fu-
ture income growth, may increase consumption. As a result, the signaling effect
associated with monetary policy actions may partially offset the conventional

contractionary channel, leading to more persistent increases in long-term yields.

Conversely, in the low-synchronization regime, the domestic economy is per-
ceived as more insulated, and agents’ expectations are primarily shaped by do-
mestic factors. Without a strong global anchor, the information effect is weaker,
and the standard transmission channel dominates. Market participants anticipate
a subsequent slowdown in economic activity and inflation, leading to expecta-
tions of future policy easing and a decline in long-term yields following the initial

tightening.

In sum, our results imply that yield synchronization may change the strength
of monetary policy’s signaling channel and standard transmission channel. When
synchronization is high, a domestic tightening action can be perceived less as
a tool to slow the economy and more as a signal of its underlying resilience,
generating responses that may appear counterintuitive from the perspective of

standard monetary transmission mechanisms.
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VI. Conclusion

This paper develops a high-frequency measure of financial connectedness be-
tween the U.S. and Korean sovereign bond markets and examines how this con-
nectedness conditions the transmission of monetary policy in Korea. By modeling
yields directly as a bivariate [t6 semimartingale, we obtain a transparent and eco-
nomically interpretable decomposition of Korean yield volatility into global and
domestic components. The resulting Variance Ratio, which admits a reduced-
form representation as the squared spot correlation between U.S. and Korean

yield innovations, provides a nonparametric measure of yield synchronization.

Our empirical analysis documents pronounced time variation in yield synchro-
nization. In particular, we find a persistent increase in long-term comovement
in the post-crisis period, together with episodic surges during episodes of global
financial stress. These patterns underscore the central role of global financial

conditions in shaping domestic yield dynamics, especially at longer maturities.

We further show that the degree of yield synchronization has first-order im-
plications for monetary policy transmission in a small open economy. When syn-
chronization is low, contractionary monetary policy shocks generate responses
consistent with standard macroeconomic predictions: economic activity declines,
unemployment rises, and inflation and inflation expectations fall. In contrast,
when synchronization is high, these responses are substantially attenuated and,
in some cases, reverse sign. During such periods, domestic policy actions are
increasingly dominated by global financial forces, and the informational or sig-
naling component of monetary policy may outweigh the conventional interest
rate channel. A key implication of these results is that monetary autonomy is
neither fixed nor binary, but instead varies continuously with the degree of in-

tegration in global financial markets.

Our results also indicate that commonly used indicators of external con-
straints, such as bilateral policy rate differentials, may not fully capture the
nonlinear and state-dependent nature of monetary transmission. In contrast, the

synchronization measure derived from high-frequency yield covariation provides
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a more timely and informative signal of the external financial environment that

governs policy effectiveness.

Taken together, the evidence highlights the value of incorporating high-frequency
financial information into the assessment of monetary policy transmission in
small open economies. More broadly, the results suggest that central banks op-
erating in globally integrated financial systems face inherently state-dependent
policy environments, in which the effectiveness of domestic monetary actions

depends critically on prevailing global financial conditions.
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A. Appendix: Additional Figures and Table

Figure 13. Estimated variance processes (SV
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Notes: The figure shows the estimated spot variance processes for 2-year and 10-year government

bond yields. Panels (a) and (b) present the estimated variances for Korea (W

and (d) show the corresponding variances for the U.S. (SV

(KR)), while panels (c)
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Figure 14. Estimated covariance (SC) and spillover coefficient (p) processes
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Notes: The figure shows the estimated covariance processes (EE) between U.S. and Korean yields in
the top panels, while the bottom panels display the spillover coefficient (p) between the two yields for
2-year and 10-year maturities.
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Figure 15. Variance decomposition for Korean yields
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Notes: The figure shows the total estimated variance of Korean yields in the top panels (corresponding

to VR

in Figure 13), while the bottom panels display the idiosyncratic variance component repre-

senting the portion of volatility driven purely by domestic factors after controlling for U.S. spillovers.

Figure 16.
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Notes: The figure shows the proportion of Korean yield variance explained by U.S. factors. Panels
(a) and (b) plot the daily raw variance ratios. Panels (c) and (d) present the smoothed variance ratios

using a 60-day moving average.
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Figure 17. State-dependent responses to change in KORIBOR (2-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states
as a function of h, together with 68% and 90% confidence bands constructed using Driscoll and
Kraay (1998) standard errors. The shock is measured as changes in 12-month KORIBOR and scaled
to represent a 10-basis point change. Yield synchronization is measured using U.S. and Korea 2-year
zero-coupon yield rates.
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Figure 18. State-dependent responses to change in KORIBOR (10-year VR)
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Notes: The figure shows the estimated coefficients [, in the high- and low-synchronization states as
a function of h, together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is measured as changes in 12-month KORIBOR and scaled to
represent a 10-basis point change. Yield synchronization is measured using U.S. and Korea 10-year
zero-coupon Yyield rates.
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Figure 19. State-dependent responses with alternative transition function
(2-year VR)

unemployment production inflation exp. inflation (CE)  exp. inflation (BOK)  exp. growth (CE)

high synchronization
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of , together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 2-year zero-coupon yield rates. The transition between states is
driven by the empirical cumulative distribution function of forecast disagreement following Born et al.
(2020).
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Figure 20. State-dependent responses with alternative transition function
(10-year VR)
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Notes: The figure shows the estimated coefficients f;, in the high- and low-synchronization states as
a function of , together with 68% and 90% confidence bands constructed using Driscoll and Kraay
(1998) standard errors. The shock is scaled to represent a 10-basis point change. Yield synchronization
is measured using U.S. and Korea 10-year zero-coupon yield rates. The transition between states is
driven by the empirical cumulative distribution function of forecast disagreement following Born et al.
(2020).
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Figure 21. State-dependent responses with alternative model specification

(2-year VR)
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Notes: The figure shows the estimated 3, coefficients in the high- and low-synchronization states as
a function of & as well as 68% and 90% confidence bands constructed from Driscoll and Kraay (1998)
standard errors. The shock is scaled such that the coefficients show the impact of a shock of 10 basis
points. Yield synchronization is measured based on Korea and U.S. 2-year zero-coupon yield rates.
Alternative model specification allows only MP shock to be state-dependent.
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Figure 22. State-dependent responses with alternative model specification
(10-year VR)
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Notes: The figure shows the estimated f3, coefficients in the high- and low-synchronization states
as a function of /1 as well as 68% and 90% confidence bands constructed from Driscoll and Kraay
(1998) standard errors. The shock is scaled such that the coefficients show the impact of a shock
of 10 basis points. Yield synchronization is measured based on Korea and U.S. 10-year zero-coupon
yield rates. Alternative model specification allows only coefficient on monetary policy shock to be
state-dependent.
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Figure 23. Distribution of monetary policy shock across synchronization regimes
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The figure shows histograms of the monetary policy shock &. The blue bars represent the

distribution of F(VR,_) x &, while the red bars correspond to (1 -F(VR,_;)) x &. The left and right
panels correspond to the 2-year and 10-year yield synchronization measures, respectively.
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Table 1. Comparison of the Variance Ratio and FEVD-based connectedness

measures

Variance Ratio (VR;)

FEVD Connectedness (Diebold—
Yilmaz)

Underlying model

Object measured

Definition

Relation to correla-
tion

Horizon

Estimation

Structural assump-

tions

Data requirements

Robustness to mis-

specification

Interpretation

Policy relevance

Continuous-time  It6  semi-
martingale; diffusion-driven
variance decomposition

Instantaneous contribution of
U.S. shocks to Korean yield
volatility

(poV9)?

(pi ") (o2

VR,

VR, = Corrt2 (square of spot cor-
relation)

Horizon 0*:  instantaneous,
continuous-time limit

Nonparametric: local realized
variances and covariances

No assumptions on drift, mar-
ket price of risk, lag dynamics,
or pricing kernel

High-frequency (or daily) yield
increments; no macro controls
required

High: depends only on diffusion
coefficients and realized covaria-
tion

Contemporaneous transmission
of shocks; real-time external con-
straint

Measures instantaneous pressure
of global shocks on domestic
yields; suited for real-time mon-
itoring

Discrete-time  VAR; moving-
average representation of
structural shocks

H-step-ahead share of forecast
error variance due to foreign
shocks

Ous—kr(H) from structural VAR
FEVD

Correlation does not map to
FEVD except in special orthog-
onal VARs

Finite H: dynamic spillovers ac-
cumulated over multiple forecast
steps

Parametric: VAR specification;
choice of lag length, stability re-
strictions, identification

Requires identification matrix B;
sensitive to VAR misspecifica-
tion

Requires balanced time-series;
macro controls may affect iden-
tification

Low—moderate: VAR and iden-
tification errors propagate into
FEVD

Multi-period dynamic spillovers;
cumulative influence over hori-
Zon

Captures broader, slower-
moving interdependence useful
for medium-run forecasting
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