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Abstract

We find that Canadian stocks with greater ownership by institutional investors from
the United States (US) are more sensitive to US monetary policy surprises. Upon a
25 basis point contractionary shock to fed funds futures, a firm with one standard
deviation greater US ownership share sees its stock returns lowered by an additional
41.6 basis points, or is 62.9 percent more sensitive. These firms also reduce their debt
and capital expenditures by a greater margin. Neither revenue dependence on the
US nor the signaling effect of the Fed on the Bank of Canada appears to drive these
findings. Our results are robust to foreign exchange rate channels, and consistent with
US institutional investors transmitting Federal Reserve policy shocks to foreign equity
markets through portfolio demand, with real effects amplified by external financing
constraints.
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1 Introduction

This paper studies whether growing foreign ownership of domestic equities transmits mone-
tary policy across borders. We exploit the setting of US institutional investors in Canadian
equities, where the aggregate US investors’ share of market capitalization has risen substan-
tially from under 7% in 1997 to 27% in 2023 (Figure 1). To examine the cross-sectional
implications, we then assemble a novel quarterly-level dataset of US institutional ownership
in Canadian publicly traded firms from 2000 to 2024. Canada provides a clean empirical
setting: Canadian markets are open during FOMC announcements, enabling high-frequency
identification, and the cross section of Canadian firms exhibits substantial variation in US
institutional ownership.

Canadian firms with greater US institutional ownership are significantly more sensitive
to monetary policy surprises following Federal Open Market Committee (FOMC) meetings.
A 25 basis-point federal funds rate surprise (Nakamura and Steinsson, 2018) leads to a 62.9
percent greater drop in stock returns for a Canadian firm with one standard deviation higher
US ownership share.

We argue that this is due to stickier holdings from US institutional investors. Their
mandates, regulations, and benchmarking behavior limit their flexibility to adjust portfo-
lios, so that a contractionary US monetary policy surprise triggers broad-based selling—
including of their Canadian holdings—transmitting the shock across borders (Ammer, Vega
and Wongswan, 2010). We validate the mechanism directly by showing a decline in Cana-
dian holdings by US mutual funds with global investment mandates following a surprise US
monetary policy tightening. We also formalize this intuition in a stylized partial equilibrium
model (Appendix A), which delivers two predictions: price sensitivity to FOMC surprises is
increasing in US ownership share, and market beta is endogenous to ownership composition.
Both predictions guide our empirical design.

These cross-border spillovers have real consequences. Firms with greater US ownership
reduce their capital expenditures by 2.53 percentage points more than their peers over 8
quarters following a surprise US monetary tightening and reduce their debt holdings by 3.67
percentage points over the same period.

We rule out three competing explanations. First, the effect is not driven by revenue
dependence on US demand (Bräuning and Sheremirov, 2023; Iacoviello and Navarro, 2019):
in horse-race regressions, the coefficient on US ownership shares dominates that of US rev-
enue shares in both magnitude and significance. Second, the transmission does not operate
through Canadian interest rates. After orthogonalizing our monetary policy surprise measure
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Figure 1: US investor equity ownership in selected developed economies, as percentage
of total stock market capitalization. Country-level equity ownership statistics are from the
Department of the Treasury, and aggregate market capitalization data are from the World
Federation of Exchanges.

with respect to changes in Canadian T-bill yields, we find that it is in fact the component of
US monetary policy surprises unrelated to Canadian rates that drives the sensitivity of stock
returns to US ownership. Third, the channel is not a relabeling of firm-level exchange-rate
exposure: our results survive horse races against currency risk premia in the spirit of Lustig,
Roussanov and Verdelhan (2011) and against the firm-level analog of the country-level FX-
factor specification of Loualiche et al. (2024).

Taken together, our results show that cross-border institutional ownership amplifies the
transmission of US monetary policy to non-US equity markets, thereby affecting real corpo-
rate decisions.

Related literature. Our paper contributes to three strands of literature: monetary policy
and asset returns, financial heterogeneity in the investment channel of monetary policy, and
the influence of institutional investors in equity markets.

First, we contribute to the literature on monetary policy and asset returns. This liter-
ature began with studies of domestic policy transmission on equity returns (Bernanke and
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Kuttner, 2005; Li, İşcan and Xu, 2010; Ozdagli and Velikov, 2020), on foreign exchange
rates (Zettelmeyer, 2004; Loualiche et al., 2024), as well as in the fixed income market (Fang
and Xiao, 2025). The literature has expanded to investigate the role of US monetary policy
on global financial markets (Brusa, Savor and Wilson, 2019; Miranda-Agrippino and Rey,
2020; Ha, 2021), international bond markets (Albagli et al., 2019), cross-border fund flows
(Feroli et al., 2014; Ciminelli, Rogers and Wu, 2022), and the market of foreign-listed eq-
uities (Ammer, Vega and Wongswan, 2010). More recently, Di Giovanni and Hale (2022)
and Di Giovanni and Rogers (2024) propose global supply linkages as a propagation mecha-
nism for US monetary policy. Particularly, Ha and So (2023) document that the US policy
spillovers can provide the opposite effect on Canadian macroeconomics through the foreign
exchange channel. On the contrary, our work shows institutional ownership as an alternative
channel that can amplify monetary policy transmission across borders.

Second, we contribute to the literature on financial heterogeneity and the investment
channel of monetary policy. The transmission of monetary policy varies across the firm
distribution: prior works have documented heterogeneous responses along the dimensions
of default risk (Ottonello and Winberry, 2020), investor type (Timmer, 2018), firm age
and dividend policy (Cloyne et al., 2023; Gnewuch and Zhang, 2025), liquidity constraints
(Jeenas, 2024), firm size (Gertler and Gilchrist, 1994), returns on capital (González et al.,
2024), cash holdings (Pazarbaşi, 2026), and debt maturity (Jungherr et al., 2024). We study
foreign institutional ownership as a distinct form of financial heterogeneity and document
its real effects on capital expenditure and debt across borders.

Third, we contribute to the literature on the role of institutional investors in capital
markets. For instance, institutional benchmarking behavior amplifies price impact in eq-
uity markets (Pavlova and Sikorskaya, 2023), and in foreign exchange markets, where in-
frequent portfolio rebalancing amplifies exchange rate fluctuations (Bacchetta, Davenport
and Van Wincoop, 2022). We extend this mechanism to the cross-border transmission of
monetary policy.

The closest paper to ours is Lu and Wu (2023), who show that portfolio rebalancing
by institutional investors amplifies the domestic US stock market’s response to monetary
policy. We extend their demand channel to an international setting, in which the foreign
(US) portfolio rebalancing can amplify the domestic Canadian equity market, together with
the study of its real consequences for foreign firms’ capital expenditures and debt decisions.
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2 US institutional ownership in Canadian firms

We first discuss how we measure monetary policy surprises and Canadian firms’ ownership
structures as well as their financial conditions.

2.1 Sample construction

We consider stock returns of publicly traded Canadian firms on FOMC meeting dates from
January 2000 to December 2024. We borrow the measure of monetary policy shocks con-
structed from high-frequency fed funds futures from the San Francisco Fed’s US Monetary
Policy Event Study Database1 (Acosta, Brennan and Jacobson, 2024). In order to better
interpret the estimated coefficients from our regression models, we normalize the monetary
policy surprises so that one standard deviation corresponds to 25 basis points. Accordingly,
all reported coefficients capture the effect of a 25-basis-point surprise. Additionally, we
obtain Canadian T-bill yields and the Consumer Price Index from the Bank of Canada.

Daily stock returns, quarterly firm-level ownership, and the geographical segment data
are from LSEG (Refinitiv). Quarterly financial statements are from Compustat North Amer-
ica. For quarterly flow variables (e.g., changes in holdings or financial statement items), if the
reporting date does not coincide with the FOMC meeting date, we compute the change over
the two consecutive quarters that covers the corresponding FOMC meeting. For ownership
levels, we assign the most recent quarter-end observation preceding each FOMC announce-
ment. We winsorize all resulting firm-level characteristics except stock returns at 1% and
99% levels to mitigate the effect of outliers.

Our sample consists of 63,107 firm-FOMC-meeting observations with 575 distinct Cana-
dian firms, 195 FOMC meetings, and 1,119 mutual funds. In total, our sample covers 57.4%
of the aggregate stock market capitalization in Canada. We present key summary statistics
from our sample in Table 1; specific definitions for all variables are available in the Appendix.

2.2 US institutional ownership

Our firm-level sample confirms that US investors, captured by the aggregate data, hold
substantial stakes in publicly-traded Canadian firms. As of 2023:Q4, we find that the market
capitalization-weighted average US institutional ownership share in our sample is 17.8%.

1https://www.frbsf.org/research-and-insights/data-and-indicators/
us-monetary-policy-event-study-database/.
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N Mean SD P25 P50 P75

Panel A: Balance sheet items (millions of 2025 CAD)

Market capitalization 38,177 3987 9585 231 776 2729
Total assets 38,177 5072 11574 277 987 3646
Debt 38,177 1655 4166 22 204 990
Property, plant & equipment (PP&E) 38,177 3009 7985 64 354 1719

Panel B: Ratios

US ownership share 38,177 0.105 0.117 0.018 0.064 0.151
US revenue share 16,158 0.396 0.247 0.190 0.364 0.582
Gross profitability 38,177 0.053 0.054 0.025 0.046 0.079
Cash flow 38,053 0.013 0.084 0.008 0.021 0.035
PP&E growth (annualized) 37,977 1.025 0.142 0.977 1.001 1.035
Tobin’s Q 38,177 1.478 1.512 0.757 1.077 1.597
Book leverage 38,177 0.243 0.184 0.094 0.227 0.360
Cash-to-assets 38,156 0.121 0.216 0.010 0.046 0.139
Market β 38,177 0.863 0.571 0.439 0.734 1.186

Table 1: Summary statistics. The table reports number of observations, mean, standard
deviation, as well as the quartile cutoff points for selected characteristics. Panel A shows
the balance sheet items in inflation-adjusted terms using the 2025 Canadian Consumer Price
Index. Panel B shows various financial ratios, and Panel C shows changes in holdings. ∆
holdings are in million shares by the mutual funds with global investment portfolio. All
variables are winsorized at 1% and 99% levels.

We also find strong cross-sectional heterogeneity in the US institutional ownership pro-
files. Energy and durable goods producers show the highest US ownership shares, whereas
other industries tend to have smaller ownership by US financial institutions.

However, this US-Canada allocation is highly nonlinear as there are firms that have
almost non-existent US investors. The first quartile of US ownership is at 1.5% in Table 1.
Note that the US ownership in the low quintile of Table 2 is as small as 0.3%. Conversely,
there are firms almost exclusively owned by US investors with a maximum of 99% ownership
in our sample. Overall, US ownership exhibit considerable cross-firm variations.

Table 2 further presents time-series mean of within-quintile median characteristics across
5 US ownership share bins2. By comparing the quintiles, we find several defining character-
istics for firms with high US ownership ratios.

Specifically, by focusing on the difference between top and bottom quintiles in Table 2,
2For similar tabulations, see Belo, Lin and Bazdresch (2014).
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Characteristic Q1 (low) Q2 Q3 Q4 Q5 (high)

US Share 0.004 0.024 0.059 0.123 0.253

Panel A: Balance sheet items (millions of 2025 CAD)

Market capitalization 248 694 987 861 1414
Total assets 447 1196 1706 1418 2034
Debt 86 315 413 306 400
PP&E 175 475 705 479 835

Panel B: Ratios

US revenue share 0.396 0.319 0.379 0.400 0.385
Gross profitability 0.054 0.046 0.047 0.045 0.041
PP&E growth (annualized) -0.008 0.014 0.007 0.020 0.017
Tobin’s Q 1.065 1.079 1.076 1.143 1.183
Book leverage 0.214 0.269 0.244 0.205 0.194
Cash flow 0.019 0.021 0.022 0.023 0.022
Cash-to-assets 0.058 0.041 0.043 0.046 0.054
Market β 0.508 0.603 0.739 0.759 0.925

Table 2: Summary statistics by US ownership quintiles. Time-series mean of within-
quintile median characteristics across quintiles of US ownership share, from lowest (Q1, low)
to highest quintiles (Q5, high). Panel A reports balance sheet items in millions of 2025
Canadian dollars, and Panel B reports financial ratios.

firms with higher US investor shares are generally large firms with higher book values of
their assets as well as larger market capitalization. These firms also tend to have a greater
share of their revenues earned from US consumers, spend more on capital investments, and
hold more cash.

However, we find little difference in leverage, Tobin’s Q or profitability across these
quintiles. This thereby suggests that while firms with higher US shares tend to be larger
in size, their financial constraints and investment opportunities are not ex ante significantly
different from their peers with lower US shares.

3 Return sensitivities, funds, and real effects

In this section, we report our main results. Generally, our findings highlight the spillover
effects of US monetary policy surprises in the Canadian stock market, and US ownership is
important for understanding the influence of institutional investors in the stock market.
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3.1 Return sensitivities

We first examine the effect of monetary policy surprises on Canadian equity returns by
estimating the following panel firm-level regression:

Ri,t = αi + β0USSharei,t + β1MPSt + β2USSharei,t ×MPSt + γ′
1Xi,t + γ′

2Zi,t + εi,t. (1)

The left hand side variable Ri,t is the daily stock return of the Canadian firm i on the
announcement date t denominated in Canadian dollars. The right hand side variable MPSt

is the high-frequency monetary policy surprise measure of Nakamura and Steinsson (2018),
obtained via the San Francisco Fed’s US Monetary Policy Event Study Database (Acosta,
Brennan and Jacobson, 2024). USSharei,t is the total ownership share of US institutions in a
Canadian firm i as of the announcement date t; specifically, we assign the most recent quarter-
end ownership observation preceding each FOMC announcement. Xi,t and Zi,t denote a
vector of firm and market-level controls. Firm-level controls Xi,t are: Tobin’s Q, profitability,
sales growth, leverage, the log of market capitalization, and the log of total assets. Financial
market controls Zi,t are included to control for less persistent high-frequency movements: log
dollar volume, Amihud (2002) illiquidity measure, bid-ask spread, and previous-day open-
to-close and close-to-close returns. To account for unobserved heterogeneity, we also include
a set of firm αi fixed effects.

Our specification (1) allows us to identify the price sensitivity (to the same monetary
policy surprise) of two otherwise identical Canadian firms with different US ownership shares.
Our coefficient of interest is β2: capturing the additional response of a firm with higher US
ownership to the same FOMC surprise relative to a firm with lower US ownership. For
interested readers, we also introduce a stylized partial equilibrium model of asset demand in
Section A of the Appendix to validate the intuition behind our proposed setup. Furthermore,
our extended specification includes FOMC fixed effects to absorb monetary policy surprises
but allows tighter identification of the interaction effect β2.

We present our estimation results in Table 3. Column (1) shows that upon a 25 basis-
point monetary policy surprise, the average Canadian stock return drops by 1.03%. The
estimate is not only statistically significant but also economically meaningful. Given that
the daily return is 0.15% on average, a shock of 25 basis points can flip the returns to the
negative area. The coefficient remains significant after including the US investor shares,
signaling the potential transmission channel via the large institutional investors in the U.S.

This result is also consistent with the univariate regressions in Table A.1, confirming
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(1) (2) (3)

MPS -1.032∗∗∗ -0.661∗∗
(0.323) (0.261)

US investor share -0.101 -0.225
(0.360) (0.348)

US share x MPS -3.555∗∗∗ -3.151∗∗∗
(1.140) (0.971)

Constant 3.816∗∗ 3.786∗∗ 3.443∗∗∗
(1.775) (1.776) (1.259)

Controls Y Y Y
Firm FE Y Y Y
FOMC FE N N Y
N clusters 175 175 175
Adjusted R2 0.024 0.025 0.095
Observations 38161 38161 38161

Table 3: Firm-level monetary policy responses, equity ownership. The table reports
coefficient estimates from regression equation (1). Firm-announcement date double clustered
standard errors are in parentheses. Letters ‘Y’ (for ‘Yes’) and ‘N‘ (for ‘No’) denote whether
firm-level controls, firm fixed effect are included in each regression specification. Stars next
to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

that US monetary policy surprises do spill across borders and show significant impact on
foreign markets. On the other hand, the influence of Canadian monetary policy surprises
seems to be less persistent throughout the sample period. While the literature found that the
announcement effect related to US monetary policy might not travel across borders (Brusa,
Savor and Wilson, 2019), our findings show that the US monetary policy surprises can play
a rather important role in the foreign markets.

Next, we find a negative β2 in Equation (1) for the interaction term between monetary
policy surprises and US shares, which implies an amplifying effect of US monetary policy
surprises associated with higher US ownership. The coefficient estimate implies that a firm
with one standard deviation higher US ownership share from Table 1 responds negatively
by an additional 41.6 basis points (≈ −3.555 × 0.117), or an additional 62.9 percent (≈
0.416/0.661) compared to another firm with zero US ownership share. Existing firm-specific
characteristics do not drive this effect, as we control for firm fixed effects and other time-
varying financial ratios across all regressions in Table 3.

To further rule out the dominating impacts of few but unique monetary policy announce-
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ments, such as during the pandemic period, we control for the FOMC fixed effect in column
(3). Since monetary policy surprises are specific in each of the FOMC meeting date, they
would be completely absorbed by the FOMC fixed effect if included in the same regression.
We thus leave out monetary policy surprises in column (3). Our result of significant β2 < 0

still holds and remains quantitatively similar to column (2). Therefore, we confirm that the
influence of US ownership on the Canadian stock returns is not driven by few monetary
policy decisions in our sample.

It is worth mentioning that the coefficient β0 for the US ownership share is found to
be negative. This finding is qualitatively related to the model prediction by Pavlova and
Sikorskaya (2023) in which firms with higher institutional ownership exhibit lower expected
returns due to the low price elasticity of institutional investors’ demand. Contrarily, in
our analysis, the coefficients β0 in Table 3 are insignificant. Hence, the price impact of US
investors on the Canadian stock market remains limited. We highlight the importance of
monetary policy surprises in the following analysis.

3.2 Mutual fund holdings

We proceed to assess if these return responses are actually driven by institutional investors’
trading activities. We first sourced from LSEG the funds’ holding data of all the Canadian
firms in our sample. For each firm, we observe the number of shares held by different
institutional investors regardless of their domicile. Our sample thus include the US funds as
well as non-US funds.

Because our analysis is conducted at the fund level, we first normalize the number of
shares held by each fund by the total number of shares held across all funds in our sam-
ple. Since the resulting security-level values are relatively small, we express them in basis
points by multiplying them by 1,000. The within-security standardization is economically
meaningful as it measures the importance of certain fund in the ownership structure of the
firm, while the within-fund standardization cannot deliver useful economic interpretation.
We then sum up, for each fund, the holding shares across the Canadian securities. This
procedure yields a measure of the overall fund-level holdings of Canadian firms.

To examine the response of Canadian shares holding by mutual funds, we regress cumu-
lative changes of mutual funds’ average holding on Canadian firms over l quarters using a
local projection approach (Jordà, 2005):

∆si,t+l = αi + δt,l + βlMPSt + εi,t+l, (2)
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Figure 2: Average Canadian holdings by mutual fund response to a monetary
policy shock from quarters 0 to 12. The holding shares are standardized and expressed
as basis point of total number of shares held by all mutual funds in the sample. Based on
Equation (2), the figure plots the coefficients of monetary policy surprises 0 to 12 quarters
ahead. The dark and light blue bands respectively denote 68% and 90% confidence intervals
based on standard errors clustered by funds. Fund-level holding data from 2000Q1 to 2024Q4
is sourced from LSEG database.

where αi denotes fund fixed effects, implying that the comparison is made within each fund.
We do not include quarter fixed effects because they would absorb all variation in monetary
policy surprises. Instead, we include year fixed effects δt,l to absorb potential time trends in
the number of shares held if it has not already been incorporated into the construction of
Canadian firms’ holdings from the within-security standardization step.

Figure 2 presents the results. Following a 25 basis points of positive monetary policy
surprise in the previous quarter, mutual funds temporarily reduce their holdings of Canadian
firms relative to periods without such shocks within the same fund. This selling pressure
arrives with a delay and persists up to four or five quarters. From the fifth quarter onward,
mutual funds recover their Canadian holdings to the pre-FOMC level and the estimated
coefficients mostly stay insignificant at the 90% confidence level throughout the three-year
window.
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Figure 3: Investment (left) and debt (right) responses to a monetary policy
shock, quarters 0 to 12. The two panels plot coefficients from a regression of cumulative
changes in log net capital stock (left) and log total debt (right), 0 (contemporaneous) to 12
quarters ahead on an interaction term between the total US monetary policy surprise during
the quarter and the US ownership share in the quarter, in addition to other control variables.
The dark and light blue bands respectively denote 68% and 90% confidence intervals based
on firm-quarter double clustered standard errors.

3.3 Effect on financing and investment

Having shown the price impact and transaction pressure associated with US ownership in
Canadian firms, we now examine whether US ownership also affects firms’ financial decisions
and their investment. We regress cumulative log changes in firm capital stock and debt hold-
ings over l quarters using a local projection approach (Jordà, 2005; Ottonello and Winberry,
2020):

∆ log yi,t+l = αi+δt,l+β0,lUSSharei,t+β1,lMPSt+β2,lUSSharei,t×MPSt+γlXi,t+εi,t+l. (3)

The left hand side variable yi,t+l is either the net growth rate in physical capital (ki,t+l)
or total debt (di,t+l) of firm i at quarter t + l. Our measure of physical capital is the net
property, plant and equipment of a firm in a given quarter in 2025 prices. USSharei,t is
the US investor ownership share in firm i as of quarter t, and MPSt is the aggregated US
monetary surprises in that quarter. Our set of control covariates Xi,t is the same as in
the earlier stock return specifications, but we remove Zi,t as higher-frequency stock return
variables are empirically less relevant3.

The coefficient of interest is β2,l from (3), which would identify the differential response
of firm policies to monetary policies depending on US institutional ownership. The resulting

3We present the coeffiicient estimates with the high frequency controls included as of the latest monetary
policy announcement in the appendix. The coefficients are close and statistically significant.
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plots of β2,l at various horizons are presented in Figure 3, where their confidence intervals,
as well as impulse response functions, can inform the magnitude, significance, and timing of
the real effects.

Our estimates show that firms with greater US ownership reduce their capital expen-
ditures. In Figure 3, both investment from the asset side and debt from the liability side
show a downward-trending evolution following the monetary policy surprises. In terms of
magnitude, a firm with one standard deviation higher US share holdings (11.7%) has a 2.53
percent lower real capital stock and 3.67 percent lower debt holdings 8 quarters following a
contractionary monetary policy shock of 25 basis points. Taken together, the evidence indi-
cates that sizable US ownership affects not only stock market prices but may also generate
selling pressures associated with medium-term divestment in Canadian firms.

4 Alternative channels

In this section, we check if our above results are driven by alternative channels: (i) firms
with highest US ownership shares are more exposed to the US economy, (ii) the Fed’s policy
decisionsl signal future Canadian monetary policy, and (iii) the US ownership shares correlate
with firm-level currency risk premiums.

4.1 Current account vs. capital account

International studies show that countries with stronger trade linkages to the US market are
more susceptible, at an aggregated level, to the Fed’s monetary tightening (Iacoviello and
Navarro, 2019; Bräuning and Sheremirov, 2023). Measured by the geographical segment data
in the income statement, firm’s foreign revenues are trade-oriented elements in the current
account, which potentially represent a different channel from US ownership that reflects
financial investments recorded in the capital account.

To assess whether the current account channel also generates firm-level price impacts, we
first visualize its relationship with the ownership channel. Figure 4 shows that firms with
greater US equity ownership tend to derive more revenue from the United States, with a
whole-sample correlation of 4.4% (significant at the 1% level). Yet, like ownership shares,
revenue shares exhibit substantial heterogeneity.

Table 4 compares the US revenue shares with the ownership shares across industries,
using the North American Industry Classification System (NAICS) code. For the revenue
shares attributed to the U.S., the cross-industry mean is 38.10% with a standard deviation at
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Figure 4: Binned scatterplot, share of total revenue from US (vertical axis)
versus ownership share of Canadian firms (horizontal axis). Estimation follows
Cattaneo et al. (2024): each of the 18 bins contains 239 distinct firm-year observations and
are estimated with firm and year fixed effects. The plot also includes a third order polynomial
line fitting the binscatter and a 95% confidence band based on firm-year double clustered
standard errors.

14.28%. On the other hand, for the equity shares owned by the US institutional investors, the
cross-industry mean is 8.82% with a standard deviation at 3.22%. This result is consistent
with the cross-sectional statistics in Table 2 where the revenue shares are often higher than
the US institutional investor’s common equity shares.

Additionally, in Table 4, we also estimate Pearson’s correlation for each industry. We
find that the correlation between revenues and ownership shares is not always positive. Some
industries, including Mining, Quarrying, and Oil and Gas Extraction; Construction; Health
Care and Social Assistance; and Arts, Entertainment, and Recreation, are found to have
the negative correlation between revenues and ownership shares. Generally, these industries
have lower US ownership shares as they are highly regulated by the government.

To further examine whether the large variations found in the revenue shares play a role
in our baseline analysis, we estimate an extended “horse-race” regression of Equation (1) as
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Sector Name Code Firms Rev. (%) Own. (%) Corr. (×100)

Mining, Quarrying, Oil & Gas 21 29 34.52 13.73 -5.74∗∗∗
Utilities 22 9 37.72 6.90 5.16∗
Construction 23 5 39.51 5.75 -21.15∗∗∗
Manufacturing 31–33 81 44.55 9.36 -0.85
Retail Trade 44–45 10 39.52 10.55 52.15∗∗∗
Wholesale Trade 42 14 35.57 5.50 5.66∗∗
Transport. & Warehousing 48 9 34.00 13.40 38.95∗∗∗
Information 51 26 41.42 10.52 7.90∗∗∗
Finance & Insurance 52 30 28.25 8.97 0.87
Real Estate & Leasing 53 8 29.79 7.99 27.22∗∗∗
Prof., Scientific & Tech. Svc. 54 18 36.33 10.47 47.10∗∗∗
Admin., Waste Mgmt. & Remed. 56 5 31.40 6.38 17.27∗∗∗
Educational Services 61 1 38.73 14.36 71.76∗∗∗
Health Care & Social Assist. 62 3 31.39 8.21 -26.98∗∗∗
Arts, Entertain. & Recreation 71 4 20.05 3.50 -48.18∗∗∗
Other Services (excl. Public) 81 2 86.87 5.45 54.55∗∗∗

Whole sample 254 4.40∗∗∗

Table 4: US revenue and ownership shares by industry. The table shows aver-
age share of revenue and equity ownership at the North American Industry Classification
(NAICS) level. The table also reports the within-industry correlation coefficient and their
significance levels: one, two and three stars (∗, ∗∗, ∗∗∗) denote significance at 10%, 5% and
1% levels respectively.

follows:

Ri,t = αi + β0MPSt + β1OwnerSharei,t + β2RevenueSharei,t
+ β3OwnerSharei,t ×MPSt + β4RevenueSharei,t ×MPSt

+ γ′
1Xi,t + γ′

2Zi,t + εi,t, (4)

where RevenueSharei,t represents the firm’s revenues generated by sales in the United States,
and OwnerSharei,t is the same as USSharei,t in the previous specifications. We modify the
name here to distinguish the ownership share from the revenue share.

We present our estimation results from (4) in Table 5. Column (3) shows that while
firms with higher US revenue shares tend to have lower stock returns on FOMC announce-
ment dates, the coefficient on the interaction term shows no significant difference in their
sensitivity to monetary policy surprises. In comparison with the baseline result in column
(2), the marginally significant coefficient of the interaction term indicates that it is indeed
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(1) (2) (3) (4) (5)

MPS -0.558∗ -0.385 -0.967∗∗∗ -0.797∗∗
(0.292) (0.247) (0.347) (0.332)

US own -0.417 -0.417 -0.425 -0.576
(0.470) (0.466) (0.477) (0.493)

US rev -0.245 -0.262 -0.253 -0.186
(0.195) (0.193) (0.197) (0.193)

US own x MPS -1.717∗∗∗ -1.681∗∗∗ -1.479∗∗∗
(0.519) (0.490) (0.435)

US rev x MPS 1.018∗∗ 1.022∗∗ 0.938∗∗
(0.500) (0.489) (0.474)

Constant 2.877 2.813 2.930 2.927 2.255
(2.294) (2.302) (2.297) (2.294) (1.798)

Controls Y Y Y Y Y
Firm FE Y Y Y Y Y
FOMC FE N N N N Y
N clusters 175 175 175 175 175
Observations 16146 16146 16146 16146 16146

Table 5: Firm-level monetary policy responses, US ownership versus revenue shares. The
table reports coefficient estimates of the regression equation (4). Firm-announcement date
double clustered standard errors are in parentheses. Stars next to coefficients (∗, ∗∗, ∗∗∗)
denote significance at 10, 5, and 1% levels respectively.

US ownership shares, rather than US revenue shares, who amplify the price impact of US
monetary policy shocks.

In column (4), we then run a horse race between US ownership shares and US revenue
shares. The coefficients β3 and β4 validate our earlier results: firms with higher US ownership
shares are more sensitive to monetary policy surprises, but no significant difference exists
for firms with high US revenue shares. When time-fixed effects are added, these coefficients
remain similar in quantity in column (5).

In short, the interaction term between monetary policy surprises and US ownership
shares is always significant (columns (2), (4), and (5) in Table 5), but it is not the case for
the interaction term with US revenue shares. We thus rule out the alternative channel of US
revenue shares in the cross-section regression analysis.
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4.2 Currency risk premia

Canada’s heavy reliance on international trade makes foreign exchange a natural candidate
transmission channel. Loualiche et al. (2024) show that FOMC decisions reshape the factor
structure of major currencies, with real consequences for firms’ debt and investment. Their
original specification interacts country-level currency-portfolio betas with the US monetary
policy surprise.

Adapting to our single-country case, we measure the exposure to a bilateral USD/CAD
foreign exchange rate at firm level. We estimate β̂fx

i,t as the firm-level rolling 36-month beta
of daily excess returns on the daily log change in the bilateral USD/CAD exchange rate, and
pair it with the analogous market beta β̂mkt

i,t :

Ri,t =αi + αt + β1USSharei,t ×MPSt

+ ζ1β̂
fx
i,t + ζ2β̂

fx
i,t ×MPSt + ζ3β̂

mkt
i,t + ζ4β̂

mkt
i,t ×MPSt

+ γ′
1Xi,t + γ′

2Zi,t + εi,t. (5)

Table 6 confirms that the bilateral foreign exchange channel does operate in our sample:
β̂fx
i,t ×MPSt enters with a positive, significant coefficient in columns (3) and (4), consistent

with the intuition that exporters benefiting from a stronger USD are cushioned on FOMC
tightening dates. Crucially, our USSharei,t×MPSt interaction survives: it remains significant
at the 1% level in column (3) and at the 5% level even after adding the analogous market-
beta interaction in column (4). The two channels coexist—firm-level US ownership is not a
proxy for firm-level bilateral currency exposure. Additional specifications using the LPSW
factor beta, as well as LRV factor betas interacted with realized factor returns, deliver the
same conclusion and are reported in Appendix G.

4.3 Signaling effect of US monetary policy

We are now independent from government, but we are not independent from the
Fed.

Changyong Rhee, Governor of the Bank of Korea

In a Reuters Exclusive interview with Schneider, Saphir and Kim (2022), the governor of
the Bank of Korea expressed the policymaking challenge faced by all small open economies:
Monetary policies in small open economies, such as Canada and South Korea (Bank of
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(1) (2) (3) (4)

US share × MPS -3.151∗∗∗ -3.150∗∗∗ -2.595∗∗∗ -1.982∗∗
(0.970) (0.969) (0.830) (0.964)

β̂mkt -0.220
(0.166)

β̂mkt × MPS -0.891∗
(0.530)

β̂fx -0.0296 -0.0964 -0.186∗
(0.0662) (0.0689) (0.110)

β̂fx × MPS 1.308∗∗∗ 0.834∗
(0.330) (0.427)

Controls Y Y Y Y
Firm FE Y Y Y Y
FOMC FE Y Y Y Y
Observations 38161 38161 38161 38161

Table 6: LPSW horse race: firm-level bilateral FX beta interacted with MPS.
The table reports coefficient estimates from regression equation (5). β̂fx is a rolling 36-month
firm-level beta of daily excess returns on the daily log change in the bilateral USD/CAD
exchange rate. β̂mkt is the analogous market beta. Firm–FOMC date double-clustered
standard errors are in parentheses. Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance
at 10, 5, and 1% levels respectively.

Canada, 2025; Bank of Korea, 2017), often depend heavily on US monetary policies. As
shown in Figure 5, Canada’s interest rate decisions closely mirror those of the Fed. During
our sample period, the cross-country correlation between the policy rates is 0.93 in levels
and 0.56 in monthly first differences. This raises the question of whether our earlier results
reflect a direct effect of U.S. monetary policy, or instead an indirect effect operating through
its predictive power for future Canadian monetary policy.

To study this, we first confirm whether US monetary policy surprises affect Canadian
interest rates by regressing the same-day changes in 1-month Canadian Treasury bill yields
on US monetary policy surprises. We compute the same-day changes because this is the
highest frequency data that we are able to collect for Canadian interest rates, and our goal
is to minimize the estimation window to isolate any other potential spillover effects due to
the monetary policy shocks.

As shown in Table 7, the univariate regression shows a significant coefficient for US
monetary policy surprises in column (1). A positive shock of 25 basis points is associated
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Figure 5: Policy rates of the Bank of Canada and the US Federal Reserve. The
figure plots the policy rates set by the Bank of Canada (red) and the US Federal Reserve
(blue) from January 2000 to December 2023. Shaded areas indicate Canadian recessions
from the Business Cycle Council of the C.D. Howe Institute.

(1) (2)
∆Canadian T-bill MPSCA

MPSUS 0.255∗∗ -0.0927
(0.0969) (0.135)

Constant −1.20× 10−10 0.00113
(0.0181) (0.0186)

Observations 183 186
Adjusted R2 0.060 0.003

Table 7: US monetary policy surprises and Canadian T-bill yield changes. Column (1)
shows same-day 1-month Canadian Treasury bill yield responses to US monetary policy
surprises. Column (2) shows Canadian monetary policy surprise responses to US monetary
policy surprises at the following Bank of Canada meeting. HC3 standard errors are in
parentheses. ***, **, * indicate significance at 1%, 5%, and 10% levels.

with a 0.255% change in Canadian T-bill yield. In column (2), we examine the correlation
between the US monetary shocks and the Canadian monetary policy surprises constructed by
Koeppl, Kronick and McNeil (2024). These two shocks are found to be orthogonal, implying
that the influence of US monetary shocks does not come from the unexpected component
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(1) (2) (3)

MPS US orth -1.033∗∗∗ -0.645∗∗
(0.310) (0.249)

Canada T bill -0.0842 -0.105
(0.418) (0.373)

US investor share -0.0821 -0.212
(0.359) (0.345)

US share x MPS US orth -3.725∗∗∗ -3.342∗∗∗
(1.113) (0.933)

US share x Canada T bill 0.179 0.351
(0.569) (0.539)

Constant 3.816∗∗ 3.787∗∗ 3.444∗∗∗
(1.771) (1.772) (1.258)

Controls Y Y Y
Firm FE Y Y Y
FOMC FE N N Y
N clusters 175 175 175
Adj. R-squared 0.0243 0.0252 0.0952
Observations 38161 38161 38161

Table 8: Firm-level monetary policy responses, Fed’s monetary policy shocks orthogonalized
from Canadian interest rate changes. The table reports coefficient estimates of the regression
equation (6). Firm-announcement date double clustered standard errors are in parentheses.
Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

of Canadian monetary policy. In other words, we cannot completely rule out the indirect
channel of predictability for future Canadian policy rates.

To further refine our baseline regression (1), we regress the US monetary policy surprises
on the same-day changes of Canadian T-bill yields, and obtain the residual denoted as “MPS
US orth.” We then run the following horse-race regression, between (1) the Canadian T-bill
yield changes on the FOMC date and (2) the US monetary policy surprise residualized from
its correlation with the Canadian T-bill yield changes.

Ri,t = α + β0USSharei,t + β1MPS US orth.t + β2∆ Canada T-billt
+ β3USSharei,t ×MPS US orth.t + β4USSharei,t ×∆ Canada T-billt
+ γ′

1Xi,t + γ′
2Zi,t + εi,t, (6)
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We present our results in Table 8. Column (1) first shows that the yield changes of
Canadian T-bill do not seem to explain the Canadian stock returns. On the contrary, the
coefficient of the refined US monetary policy shocks is significant at 1% level.

To evaluate the cross-sectional variations in Canadian stock returns, we further introduce
US investor shares and their interaction terms with both US and Canadian monetary policy
variables in columns (2) and (3) of Table 8. It is not surprising that the stock returns of
high US investor shares are not more sensitive to the yield changes of Canadian T-bill. After
adding the FOMC fixed effects, the coefficients in column (3) remain quantitatively similar
to those in column (2). To summarize, since the significant coefficients are related only to
the orthogonalized US monetary policy surprises, we can rule out the indirect influence on
the cross section of stock returns transmitted via Canadian monetary policy.

5 Discussion

Our paper holds useful implications for central banks in small open economies such as the
Bank of Canada, as well as for the Federal Reserve, financial market regulators and for
institutional investors worldwide.

For the Bank of Canada, our result uncovers an important source of heterogeneity in
spillover effects of US monetary policy across Canadian firms. This heterogeneity driven by
the extent of US institutional ownership seems to operate above and beyond the traditional
channels of trade linkages or exchange rates, and seems to have real consequences for firm
financing and investment. This effect is also asymmetric: the Bank of Canada’s own mone-
tary policy does not differentially affect high-US-ownership firms (Table A.3), implying that
domestic rate decisions cannot mechanically offset the cross-sectional dispersion induced by
Federal Reserve surprises through this channel.

For the Federal Reserve, the findings are informative about the cross-border transmission
of US monetary policy, and the implicit reaction functions of central banks in small open
economies. While Canada serves as a clean laboratory for our proposed mechanism, the same
mechanism may be at play in other small open economies with significant US institutional
ownership such as the United Kingdom and South Korea. Central bankers in these economies
may already factor these spillovers into their rate decisions, and our results quantify and
formalize the effect.

For financial market regulators, our results identify a novel transmission channel for
cross-border risk monitoring. Existing surveillance frameworks focus on bank lending, cur-
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rency mismatch, and trade linkages; we document an equity-portfolio channel that operates
alongside these and has measurable consequences for firm-level investment and debt. This
argues for incorporating cross-border institutional-ownership concentrations into systemic
risk assessments, particularly for foreign issuers with substantial US institutional holdings.
The channel also raises a disclosure question: high-US-ownership foreign firms face a source
of return volatility—tied directly to US monetary policy—that may not be fully reflected in
current material-risk disclosure regimes.

The effect documented by this paper is also in line with the rising concern of cross-border
capital flows (Rey, 2015; Miranda-Agrippino and Rey, 2020). Our work highlights a key
aspect of hot money that often creates more risks rather than bring benefits to the domestic
market (Clift, 2015). We provide the evidence on magnitude and duration of market response
to the Fed’s monetary policy shocks that drive the capital flows across the US-Canada border,
which can be useful potentially for fine-tuning the design of macroprudential policy.

For institutional investors in Canada, our results present US institutional ownership as
an embedded risk factor in domestic equity portfolios. Canadian pension funds and insurers
holding high-US-ownership Canadian firms inherit a US-monetary-policy exposure that is
not fully captured by conventional currency or trade-linkage measures. This has direct
implications for portfolio construction: domestic asset managers seeking to insulate Canadian
allocations from Federal Reserve spillovers can use within-market US-ownership share as a
signal, tilting toward TSX-only names during expected US tightening cycles without leaving
the Canadian universe.

Taken together, these implications point to US institutional ownership as a quantifiable,
firm-level micro-mechanism for the global financial cycle, with distinct policy implications
for source, receiving, and intermediary actors in cross-border equity markets.

6 Conclusion

We find that Canadian stocks with greater US institutional ownership are significantly more
sensitive to high-frequency monetary policy surprises around FOMC announcements. This
effect is robust to controlling for a wide set of firm and stock-level characteristics. We validate
the underlying mechanism by showing that US mutual funds with international mandates re-
duce their holdings of Canadian equities following a surprise monetary tightening, consistent
with inelastic demand from institutional investors amplifying price impacts across borders.

These price effects have real consequences. Firms with higher US ownership reduce both

22



their capital expenditures and debt holdings over the quarters following a contractionary
US monetary policy shock, suggesting that the decline in equity valuations constrains their
external financing and investment decisions.

Our results are strengthened by additional exercises that rule out competing channels.
First, in horse-race regressions between US ownership shares and US revenue shares, we show
that it is the capital-account channel of institutional ownership, rather than trade linkages
through the current account, that drives the cross-sectional sensitivity to US monetary policy.
Second, we orthogonalize US monetary policy surprises with respect to same-day changes in
Canadian Treasury bill yields, and confirm that the effect operates directly through US policy
shocks rather than indirectly through their signaling content for Canadian interest rates.
Third, the channel survives horse races against firm-level currency-risk-premia exposures.

Our findings highlight the importance of investor composition for the international trans-
mission of monetary policy. An open-economy model with heterogeneous investor demand
would help quantify the general equilibrium and welfare implications of this channel; we
leave this for future research.
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Appendix

A Stylized model

A.1 Conceptual framework

We propose a stylized partial equilibrium model to illustrate our amplification mechanism.
The model delivers two testable predictions:

1. Price sensitivity to FOMC surprises is increasing in US ownership share.

2. Market beta is endogenous to ownership composition.

A.2 Environment

Assets. There are N Canadian stocks, indexed by i ∈ {1, . . . , N}, each in fixed supply
normalized to one. Investors do not discount future payoffs. Stock i pays a random dividend
at t = 1:

Di = d̄i + εi, εi
iid∼ N (0, σ2) (A.1)

where d̄i > 0 is the expected payoff and εi is idiosyncratic risk, independent across stocks.4

Investors. A continuum of risk-averse investors of unit mass trades each stock. For stock
i, a fraction ωi ∈ [0, 1] of investors are ‘U ’, or US institutional investors and the remaining
1− ωi Canadian (‘C’, or domestic) investors.

The composition parameter ωi is predetermined, reflecting institutional factors such as
index inclusion and firm visibility. One could endogenize ωi through a richer portfolio allo-
cation stage; the amplification channels identified in Proposition 1 would remain operative
in such an extension.

Timing. Investors trade their stock holdings using the following sequence.
4Adding a systematic factor to the payoff (e.g., Di = d̄i+βf

i s+εi) would introduce a fundamental channel
alongside the demand channel. The ownership amplification result in Proposition 1 would continue to hold;
we omit the fundamental factor to isolate the demand mechanism.
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t = 0: Investors hold initial portfolios. The economy is in a pre-FOMC
equilibrium.

t = 0+: The FOMC meets. A monetary policy surprise s is publicly
realized, where s > 0 denotes a tightening.

t = 1: Markets reopen. Investors observe s and optimally choose their
stock holdings.

t = 2: Stock dividends are realized, and payoffs are distributed. In-
vestors consume their wealth Wj.

A.3 Preferences and portfolio choice

At t = 1, each investor of type j ∈ {U,C} chooses per-capita holdings qji in each stock
i. Following a US monetary tightening, holding Canadian equities becomes more expensive
for investors with exposure to US financial conditions—through higher domestic yields (op-
portunity cost), tighter margin requirements, and mandate-driven rebalancing pressure. We
model this as a type-specific per-share cost δjs, with δj ≥ 0 for a monetary policy surprise
s with mean 0 and finite variance σ2

s . Investor j’s terminal wealth is:

Wj = W̄j +
N∑
i=1

qji (Di − Pi − δj s) (A.2)

where W̄j is wealth invested in the risk-free bond and Pi is the stock price of firm i. Since
Di = d̄i + εi with εi ⊥ s, the conditional moments of wealth given s are:

E[Wj | s] = W̄j +
N∑
i=1

qji
(
d̄i − δj s− Pi

)
(A.3)

Var(Wj | s) =
N∑
i=1

(
qji
)2

σ2 (A.4)

The monetary policy surprise s shifts the conditional mean through the holding cost but
does not affect the conditional variance, which depends only on the idiosyncratic payoff risk
σ2.

Each investor maximizes a mean-variance objective over terminal wealth. We set γ > 0

as the common coefficient of absolute risk aversion. Since the εi are independent across
stocks, the objective separates by stock, and we can state the problem for a generic stock i.
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Canadian investors. Domestic investors are unconstrained and solve:

max
qCi

qCi
(
d̄i − δC s− Pi

)
− γ

2

(
qCi

)2
σ2 (A.5)

where the first term is the expected excess payoff (net of the holding cost δCs) and the second
is the variance penalty. The first-order condition is:

d̄i − δC s− Pi − γσ2 qCi = 0 (A.6)

Solving for per-capita demand:

qCi =
d̄i − δC s− Pi

γσ2
(A.7)

US institutional investors. US investors additionally face a tracking error penalty for
deviating from their benchmark allocation q̄i ≥ 0, and solve:

max
qUi

qUi
(
d̄i − δU s− Pi

)
− γ

2

(
qUi

)2
σ2 − λ

2

(
qUi − q̄i

)2 (A.8)

where λ > 0 governs the strength of the tracking error penalty. The first-order condition is:

d̄i − δU s− Pi − γσ2 qUi − λ
(
qUi − q̄i

)
= 0 (A.9)

Solving for per-capita demand:

qUi =
d̄i − δU s− Pi + λ q̄i

γσ2 + λ
(A.10)

Demand structure. The per-capita demand functions (A.7)–(A.10) are linear in price
with slopes:

bC ≡ 1

γσ2
, bU ≡ 1

γσ2 + λ
(A.11)

Since λ > 0, US investors’ demand is less price-elastic: bU < bC . The tracking error penalty
anchors their holdings near the benchmark, reducing their responsiveness to price changes.
We set the benchmark at the unconstrained per-capita optimum absent shocks, q̄i = d̄i/(γσ

2),
so that both investor types share a common demand intercept ai ≡ d̄i/(γσ

2). Per-capita
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demands then take the form:

qUi (Pi, s) = ai − δ̂U s− bU Pi (A.12)

qCi (Pi, s) = ai − δ̂C s− bC Pi (A.13)

where δ̂j ≡ δj/(γσ
2 + λj) (with λC = 0) are the demand-scaled policy sensitivities.

Assumption 1 (Inelastic US demand). US institutional investors have lower price sensitivity
than domestic investors: bU < bC.

This follows directly from the tracking error penalty λ > 0 in (A.11).5

Assumption 2 (Asymmetric policy exposure). US investors are more responsive to US
monetary policy than Canadian investors: δU > δC ≥ 0.

US investors respond more strongly because a Fed tightening directly raises their domestic
opportunity cost and triggers mandate-driven outflows from international allocations. Cana-
dian investors may also respond—for instance, through global risk aversion or comovement
between Canadian and US rates—but to a lesser degree. The special case δC = 0 recovers a
pure ownership channel where transmission operates entirely through US investors.

A.4 Equilibrium

Market clearing for stock i requires that aggregate demand (per-capita demand weighted by
investor mass) equals the unit supply:

ωi q
U
i (Pi, s) + (1− ωi) q

C
i (Pi, s) = 1 (A.14)

Substituting (A.12)–(A.13) into (A.14) and solving yields the equilibrium price:

Pi(s) =
ai −D(ωi) s− 1

B(ωi)
(A.15)

where
D(ωi) ≡ ωi δ̂U + (1− ωi) δ̂C (A.16)

5See Pavlova and Sikorskaya (2023) for evidence that benchmarking generates inelastic demand, and
Gabaix and Koijen (2023) for the broader inelastic markets framework.
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is the ownership-weighted average demand sensitivity to US monetary policy, and

B(ωi) ≡ ωi bU + (1− ωi) bC (A.17)

is the ownership-weighted average price sensitivity. Under Assumption 1, B(ωi) is decreas-
ing in ωi: markets with greater US institutional ownership have lower aggregate demand
elasticity.

A.5 Ownership amplification

Proposition 1 (Ownership amplification). The price sensitivity of stock i to US monetary
policy surprises is:

∂Pi

∂s
=

−D(ωi)

B(ωi)
(A.18)

Under Assumptions 1–2, this sensitivity is strictly increasing in magnitude in ωi:

∂

∂ωi

∣∣∣∣∂Pi

∂s

∣∣∣∣ = δ̂U bC − δ̂C bU

[B(ωi)]
2 > 0 (A.19)

Proof. From (A.15), ∂Pi/∂s = −D(ω)/B(ω), which is negative for all ω ∈ [0, 1] when δ̂C > 0

(or for ω > 0 when δ̂C = 0). Differentiating D(ω)/B(ω):

d

dω

D(ω)

B(ω)
=

D′(ω)B(ω)−D(ω)B′(ω)

B(ω)2
=

(δ̂U − δ̂C)B(ω)−D(ω)(bU − bC)

B(ω)2

The numerator simplifies to δ̂UbC− δ̂CbU . Substituting δ̂j = δj bj, this equals bUbC(δU−δC) >

0 by Assumption 2.

The amplification operates through two reinforcing channels:

1. Inelasticity effect (denominator B(ωi)): higher ωi tilts the investor base toward less
price-elastic participants, reducing B(ωi), so that a given demand shift produces a
larger price decline.

2. Composition effect (numerator D(ωi)): higher ωi shifts the investor mix toward the
more policy-sensitive type, increasing the ownership-weighted demand responseD(ωi) =

ωiδ̂U + (1− ωi)δ̂C .
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When δ̂C > 0, there is a baseline level of transmission even at ωi = 0: ∂Pi/∂s|ω=0 = −δ̂C/bC .
This common component is absorbed by FOMC fixed effects in the empirical specification;
the cross-sectional variation in ωi identifies the amplification.

Corollary 1 (Inelastic demand amplification). For any ωi > 0, the price sensitivity |∂Pi/∂s|
is decreasing in bU : more inelastic US demand amplifies the price impact of monetary policy
surprises.

A.6 Endogenous beta

Stock i’s return driven by the monetary policy shock is Ri ∝ (∂Pi/∂s)·s. The value-weighted
market return is Rm =

∑
j wjRj. Since the idiosyncratic dividend shock εi is independent

across stocks, for a well-diversified market:

βi =
Cov(Ri, Rm)

Var(Rm)
∝ D(ωi)

B(ωi)
(A.20)

Corollary 2 (Endogenous beta). Stock i’s market beta is increasing in its US ownership share
ωi. Controlling for beta in cross-sectional regressions attenuates the estimated ownership
amplification effect.

Proof. From Proposition 1, D(ω)/B(ω) is increasing in ω. Since βi is proportional to
D(ωi)/B(ωi) by (A.20), the result follows.

This result has an important implication for empirical design: market beta is a function
of US ownership through the price impact mechanism in Proposition 1. Including beta
as a control absorbs part of the ownership channel, biasing the estimated effect toward
zero. Our baseline empirical specifications, therefore, exclude beta from the control set;
specifications that include beta should be interpreted as providing a lower bound on the
ownership amplification effect.

Corollary 3 (Beta decomposition). Stock i’s market beta can be decomposed into inelastic
and composition effects. The market beta increases in US ownership relative to that of the
market portfolio.

Proof. From Equation (A.20), and Rj ∝ (∂Pj/∂s) · s for j = i,m,

Cov(Ri, Rm)

Var(Rm)
∝

(
∂Pm

∂s

) (
∂Pi

∂s

)
σ2
s(

∂Pm

∂s
σs

)2 =
∂Pi

∂s
∂Pm

∂s

=
D(ωi)

B(ωi)
× B(ωm)

D(ωm)
, (A.21)
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where ωm represents the US ownership in the market portfolio. Plugging in the expressions
in (A.16) and (A.17), we can decompose βi into two elements attributed to composition and
inelasticity effects, respectively.

ωiδ̂U + (1− ωi)δ̂C
ωibU + (1− ωi)bC

× ωmbU + (1− ωm)bC

ωmδ̂U + (1− ωm)δ̂C

=
ωi(δ̂U − δ̂C) + δ̂C

ωm(δ̂U − δ̂C) + δ̂C︸ ︷︷ ︸
composition effect

× ωm(bU − bC) + bC
ωi(bU − bC) + bC︸ ︷︷ ︸

inelastic effect

=
ωm(bU − bC) + bC
ωi(bU − bC) + bC

if δ̂U = δ̂C

In the absence of composition effect (δ̂U = δ̂C), a stock with US institutional ownership higher
than the market portfolio automatically has higher β because of Assumption 1: bU − bC < 0.
When δ̂U 6= δ̂C , the composition effect may either amplify or dampen this relationship
depending on the sign of δ̂U − δ̂C . Because δ̂j = δj bj, Assumption 2 (δU > δC) does not by
itself guarantee δ̂U > δ̂C : the lower price sensitivity of US investors (bU < bC) works in the
opposite direction. Nevertheless, the overall result that βi is increasing in ωi is unaffected,
as it relies on the cross-derivative condition δ̂UbC − δ̂CbU = bUbC(δU − δC) > 0 established in
Proposition 1, which holds under both assumptions jointly. The inelastic demand channel
is therefore the primary driver of the cross-sectional relationship between ownership and
beta.

A.7 Mapping to the empirical specification

At ωi = 0, the price sensitivity is −δ̂C/bC , common across stocks. A first-order Taylor
expansion of (A.18) around ωi = 0 gives:

∂Pi

∂s
≈ − δ̂C

bC
− δ̂UbC − δ̂CbU

b2C
· ωi (A.22)

The first term is a baseline sensitivity common to all stocks, absorbed by FOMC fixed effects
αt. The second term captures the cross-sectional amplification. This motivates the baseline
regression specification:

Ri,t = αi + αt + β · (ωi,t ×MPSt) + Γ′Xi,t + εi,t (A.23)

35



where αi and αt are firm and FOMC fixed effects, ωi,t is the US ownership share, MPSt

is the high-frequency monetary policy surprise, and Xi,t are firm-level controls. The model
predicts β < 0: firms with higher US ownership experience larger return declines following
contractionary surprises, with the FOMC fixed effect absorbing the common response δ̂C/bC .
Corollary 2 predicts that including market beta in Xi,t attenuates |β̂|.

B Data

We download quarterly equity holdings data at the firm level from LSEG Workspace for
publicly traded companies in Canada from 2000 to 2025. This dataset identifies the equity
holders of each firm that allows us to estimate the ownership structure at firm level. Table
1 presents the average share by the US investors at 10.5%, which is approximately half of
27.2% by the Canadian investors.

The second block of our data is sourced from Compustat North America. We collect
the fundamentals from the financial statements, including Current Assets, Total Assets,
Common Equity, Cash and Short-Term Investments, Common Shares Outstanding, Debt in
Current Liabilities, Total Liabilities, Property, Plant, and Equipment, Stockholders’ Equity,
Cost of Goods Sold, Operating Income After Depreciation, Sales Revenue, Interest Expense,
Acquisitions – Cash Flow, and Close Price. These variables help us control the firm-specific
variations, such as stock returns, market capitalization, Tobin’s Q, etc. as reported also in
Table 1.

Thirdly, we collect the geographical segment data of sales revenues from the LSEG
Workspace to estimate the US share of sales revenues in each firm. The data is avail-
able at quarterly frequency. Note that not every firm declares the geographical breakdown
in their income statements. Among those who report such information, the average US
share in sales revenue is about 38%, much higher than the observed US ownership. This
pattern holds throughout different percentiles, implying that the clients need not always be
the investors of the firms.

Finally, we use the GCAP data, which is the US fund-level holding data constructed by
Cavani, Maggiori and Schreger (2025) based on regulatory filings of portfolio holdings from
Form N-PORT. Different from the ownership data of LSEG Workspace, the GCAP holdings
data are at mutual fund level rather than fund-family level. This granularity allows us to
refine our analysis to the mutual funds with relevant investment objectives. Specifically, we
shall be able to isolate the US domestic funds from our sample. This dataset is similar to the
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commercial database CRSP Mutual Fund, but it has more complete coverage and holdings
data of foreign firms. The quarterly data begins from October 2019 and the second quarter
of 2025 serves as the latest observation. In total, we manage to gather 24 quarters of data
which explains the much smaller sample size in Table 1. Considering the coverage of merely
6-year long data, the number of observations is actually comparable to the LSEG’s ownership
data. The change of holdings expressed in million shares is aggregated across mutual funds
to the firm level. When the holding data is missing in the time series, we re-scale the change
of holdings by the number of quarters from the previous observations.

B.1 Variable definitions

We note each variable by the database name (LSEG: LSEG Refinitiv, CP: Compustat North
America Quarterly) followed by their respective within-database names.

• Stock returns: for FOMC event studies: difference between the closing price(LSEG:TRDPRC_1)
and the opening price (LSEG:OPEN_PRC) divided by the opening price; for estimation
of market betas, difference between the closing price and the previous trading day’s
closing price, divided by the previous trading day’s closing price

• Property, plant and equipment (PP&E): net PP&E (CP: PPENTQ)

• Total assets: (CP: ATQ)

• Debt: sum of current debt in current liabilities (CP: DLCQ) and long-term debt (CP:
DLTTQ).

• Market capitalization: for quarterly analyses, product of share price (CP: PRCCQ) and
number of shares outstanding (CP: cshoq); for daily return analyses

• Book leverage: debt divided by total assets

• Gross profitability: quarterly sales (CP: SALEQ net of cost of goods sold (CP: COGSQ)
divided by lagged total assets

• Cash flow: income before taxes (CP: IBQ plus depreciation expense (CP: DPQ), divided
by lagged total assets

• Tobin’s Q: sum of market capitalization and debt divided by total assets

• Cash-to-assets: cash and equivalents (CP: CHEQ) divided by lagged total assets
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• Amihud illiquidity: follows Amihud (2002), absolute value of daily stock return divided
by daily trading volume in dollars, averaged over the 3 months preceding each FOMC
announcement date

• Dollar volume: daily trading volume in dollars, averaged over the 3 months preceding
each FOMC announcement date

• Bid-ask spread: difference between the best ask price and the best bid price, divided
by the mid-price, averaged over the 3 months preceding each FOMC announcement
date

• Close-to-close returns: difference between the closing price on day t and the closing
price on day t− 1, divided by the closing price on day t− 1.

• Market beta: coefficient estimate from a regression of daily individual stock returns net
of 30-day Canadian treasury rates on daily TSX index returns using 3-year calendar
windows. Each window much have at least 200 daily observations.

The industry label is sourced from LSEG, including NAICS Sector Name All, NAICS
Sector All Code, NAICS Subsector All Code, and NAICS National Industry Name. When
one firm is associated with multiple industries, we delete the lines where NAICS National
Industry Name is NA, and keep only the primary industry to ensure that the firm-industry
pair is unique.

C Index-level regressions

Our first step is to establish the cross-border influence of the US monetary policy surprises
on the international stock market. Following Bernanke and Kuttner (2005), we run the
following regression on every monetary policy announcement date t:

Rt = α + βMPSj,t + εt, j ∈ US,CA, (C.24)

where Rt is the daily equity returns on the S&P/TSX composite market index, and MPSj,t

represents the monetary policy surprises by the central bank of country j at day t.6 In Table
A.1, our preliminary results show that a 25 basis point US monetary policy surprise leads
to a 1.04% point decrease in the S&P/TSX composite index returns on the announcement

6Note that Canada started scheduling regular monetary policy meetings only from 2001.
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day. This magnitude is quantitatively comparable to a drop of 1.14% in the index returns
in response to Canadian monetary policy surprises, despite its statistical insignificance.

Full Sample Pre 2010 Post 2010

MPSUS -1.04∗∗∗ -0.91∗∗ -1.43∗∗
(0.32) (0.40) (0.66)

MPSCA -1.14 -1.70∗∗∗ -0.39
(0.88) (0.64) (2.01)

Constant 0.22∗∗∗ -0.04 0.23∗ -0.24∗ 0.22∗∗ 0.09
(0.07) (0.10) (0.12) (0.14) (0.09) (0.14)

Observations 183 187 72 73 111 114
Adjusted R2 0.066 0.043 0.079 0.154 0.047 -0.005

Table A.1: Stock market responses to monetary policy surprises, US and Canada.
Numbers in parentheses are heteroskedasticity consistent standard errors. The table reports
coefficient estimates and their t-statistics from regression equation (C.24). Long and Ervin
(2000) heteroskedasticity-consistent (HC(3)) standard errors are reported in parentheses.
Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

We furthermore find that this sensitivity is particularly strong for the latter part of our
sample: the β-estimate corresponding to the US monetary policy shocks in Equation (C.24)
is about -0.06% after 2010 (Column (5)), equivalent to 1.5 times of the sensitivity before 2010
(-0.04%, Column (3)). In contrast, the Canadian monetary policy surprises had a sizable
presence prior to 2010 and posed a weaker influence more recently.

D Alternative monetary surprise measures

We confirm that our baseline empirical specification in (1) is robust to alternative measures
of monetary policy surprises commonly used in the literature. We present the estimation
results in Table A.2. In addition to our baseline Nakamura and Steinsson (2018) meaure
‘NS’, we also use the following measures that differ in their construction:

1. ‘GSS-T’: the monetary policy surprise solely pertaining to the target rate from Gürkay-
nak, Sack and Swanson (2005).

2. ‘JK’: the monetary policy surprise measure by Jarociński and Karadi (2020) that or-
thgonalizes the contemporaneous stock returns to handle the Fed information effect.
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3. ‘BS-Orth’: the Bauer and Swanson (2023) measure that orthogonalizes the contempo-
raneous movements in other prices to handle the Fed information effect.

4. ‘BRW’: monetary surprise measure from Bu, Rogers and Wu (2021) that uses the
change in the entire Treasury yield curve to capture the monetary policy surprises.

(1) (2) (3) (4) (5)
NS GSS-T JK BS-Orth BRW

US share × MPS -3.151∗∗∗ -2.113∗∗ -4.089∗∗∗ -3.013∗∗∗ -2.403∗
(0.971) (0.842) (1.121) (1.006) (1.228)

Controls Y Y Y Y Y
Firm FE Y Y Y Y Y
FOMC FE Y Y Y Y Y
N clusters 175 175 175 175 151
Observations 38161 38161 38161 38161 30935

Table A.2: Firm-level return responses to alternative monetary policy surprise
measures. The table reports coefficient estimates and standard errors from regression
equation (1), but with alternative monetary policy surprise measures. ’NS’ refers to the
baseline measure by Nakamura and Steinsson (2018), ‘GSS-T’ the Gürkaynak, Sack and
Swanson (2005) target rate, ‘JK’ Jarociński and Karadi (2020), ‘BS-Orth’ the Bauer and
Swanson (2023) measure, and ‘BRW’ the Bu, Rogers and Wu (2021) measure. Stars next to
coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

E What about the Bank of Canada?

We ask if the US ownership share captures return sensitivities to US monetary policy sur-
prises, or aggregate risk in general including the Canadian monetary policy.

We use the high-frequency monetary policy surprise measures from Soosalu (2024, 2025)
to run the specification in Equation (1), but on Bank of Canada monetary policy announce-
ment dates.

Ri,t = αi + β1MPSBoC,t + β2USSharei ×MPSBoC,t + γ′
1Xi,t + γ′

2Zi,t + εi,t, (E.25)

Table A.3 reports the estimates. Column (1) shows that Canadian stocks respond neg-
atively to BoC tightening surprises on aggregate, consistent with a standard Bernanke–
Kuttner effect. Crucially, the interaction USSharei × MPSBoC,t is statistically insignificant
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(1) (2) (3) (4) (5)

Canada MPS (HF) -0.580∗∗ -0.460∗
(0.230) (0.236)

US investor share -0.590∗ -0.438 -0.423
(0.347) (0.288) (0.294)

US share × Canada MPS -1.134 -1.044 -0.776
(0.739) (0.776) (0.765)

Canada investor share 0.158 0.140
(0.179) (0.183)

Canada share × Canada MPS 1.043∗∗ 0.948∗
(0.503) (0.496)

Constant 0.610 0.594 1.048 0.988 0.995
(1.805) (1.808) (1.264) (1.249) (1.251)

Controls Y Y Y Y Y
Firm FE Y Y Y Y Y
BoC date FE N N Y Y Y
N clusters 179 179 179 179 179
Adjusted R2 0.007 0.007 0.088 0.088 0.088
Observations 39493 39493 39493 39493 39493

Table A.3: Firm-level responses to Bank of Canada monetary policy surprises.
The table reports coefficient estimates from regression equation (E.25) on Bank of Canada
monetary policy announcement dates. The dependent variable is the close-to-close return on
day t. The high-frequency Canadian MPS is from Soosalu (2024, 2025) and is standardized
to a 25 basis point shock. Firm–BoC date double-clustered standard errors are in paren-
theses. Letters “Y” and “N” denote whether firm-level controls, firm fixed effects, and BoC
announcement-date fixed effects are included. Stars next to coefficients (∗, ∗∗, ∗∗∗) denote
significance at 10, 5, and 1% levels respectively.

across columns (2), (3), and (5), regardless of whether we include BoC announcement-date
fixed effects. By contrast, when we substitute Canadian institutional ownership in columns
(4) and (5), the interaction CanadaSharei ×MPSBoC,t is positive and significant. The asym-
metry confirms that the US investor share specifically captures cross-sectional sensitivity
to US monetary policy surprises, rather than a generic exposure to aggregate or Canadian
monetary policy risk.
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F US-exchange cross-listed firms

A natural concern is that the headline US-ownership channel is mechanically driven by
Canadian firms that are dual-listed on a US exchange. For such firms, FOMC-induced price
moves in the US-traded shares could propagate to the TSX shares through cross-border
arbitrage independently of any institutional-ownership composition effect. To assess this, we
identify cross-listed firms by joining each TSX firm’s Compustat CUSIP-8 against the CRSP
universe of NYSE/NASDAQ/AMEX listings: a firm is classified as cross-listed if and only
if a US-exchange security with the same CUSIP-8 issuer appears in CRSP.7

Table A.4 re-estimates the saturated baseline specification (column (3) of Table 3) on
three subsamples. Column (1) reports the full sample. Column (2) restricts to TSX-only
firms (i.e., drops all CUSIP-matched cross-listed firms). Column (3) restricts to the cross-
listed subset. The coefficient on USSharei,t × MPSt is essentially unchanged at −2.88 on
TSX-only firms relative to the full-sample −3.15, and remains significant at the 10% level.
The cross-listed subsample is too small to detect the effect at conventional significance.
Together, these results show that the US-ownership channel survives on the subset of firms
for which cross-border arbitrage in dual-listed shares is mechanically ruled out.

G Additional specifications for exchange rate channel

This appendix reports two additional horse-race specifications that complement the LRV
factor–MPS interaction in Section 4.2. The first uses a firm-level bilateral USD/CAD FX
beta. The second uses the LRV currency-factor betas interacted with realized factor returns
on FOMC dates, rather than with MPS.

G.1 LPSW factor betas interacted with MPS

The baseline analysis deviates from Loualiche et al. (2024) in order to better align the
estimated currency exposure to our single-country framework. However, currency-portfolio
risk factor estimated from a cross-sectional analysis can represent broader foreign exchange
rate risks. In this setting, we rejoin Loualiche et al. (2024) to compute the loadings on
the two canonical currency risk factors of Lustig, Roussanov and Verdelhan (2011): the

7The CUSIP join sidesteps both directions of the ticker-matching problem: false positives (e.g. TSX PPL
6= NYSE PPL Corp) and false negatives where the TSX and US tickers differ for the same issuer (e.g. TSX
PPL↔ NYSE PBA for Pembina Pipeline; TSX CCO↔ NYSE CCJ for Cameco; TSX WEED↔ NASDAQ
CGC for Canopy Growth).
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(1) (2) (3)
Full TSX only Cross-listed

US investor share -0.225 -0.293 -0.371
(0.348) (0.487) (0.489)

US share × MPS -3.151∗∗∗ -2.882∗ -0.738
(0.971) (1.639) (1.585)

Constant 3.443∗∗∗ 3.814∗∗∗ 2.957
(1.259) (1.229) (2.077)

Controls Y Y Y
Firm FE Y Y Y
FOMC FE Y Y Y
N clusters 175 175 101
Adjusted R2 0.095 0.087 0.129
Observations 38161 27635 10526

Table A.4: Cross-listing robustness. The table reports coefficient estimates from regres-
sion equation (1) on three subsamples: the full sample (column 1), TSX-only firms (column
2, drops firms with a US-exchange listing identified by CUSIP), and the cross-listed subset
(column 3). All specifications include firm and FOMC-date fixed effects and the full Xi,t and
Zi,t control vectors. Firm–FOMC date double-clustered standard errors are in parentheses.
Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

dollar factor (DOL) and the carry-trade factor (HMLFX). The only difference is that our
estimation is at firm level, while theirs is at currency level.

Using 36-month rolling windows of monthly firm returns, we estimate firm-specific load-
ings β̂DOL

i,t and β̂HML
i,t

8, and interact each with MPSt alongside our own USSharei,t ×MPSt:

Ri,t = αi + αt + β1USSharei,t ×MPSt + ζ1β̂
DOL
i,t + ζ2β̂

DOL
i,t ×MPSt

+ ζ3β̂
HML
i,t + ζ4β̂

HML
i,t ×MPSt + γ′

1Xi,t + γ′
2Zi,t + εi,t. (G.26)

Table A.5 reports the horse race results. Both currency factor channels load significantly
on FOMC dates. The dollar-beta interaction is negative: firms whose returns comove more
strongly with the LRV dollar factor react more negatively to contractionary monetary sur-
prises, consistent with the strengthening of the USD against funding currencies on tightening
dates. The carry-beta interaction has the opposite sign, so firms with higher carry-trade ex-
posure are partially cushioned. Both patterns are consistent with the country-level evidence

8We include ‘hat’ (̂) to distinguish the betas β̂ in a factor model of exchange rates from our coefficient
of interest β1.
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(1) (2) (3) (4)

US share × MPS -3.151∗∗∗ -2.611∗∗∗ -3.006∗∗∗ -2.524∗∗∗
(0.970) (0.954) (0.935) (0.912)

β̂DOL 0.0280 0.0183
(0.0226) (0.0225)

β̂DOL × MPS -0.321∗∗∗ -0.298∗∗∗
(0.0847) (0.0790)

β̂HML -0.0610∗∗ -0.0529∗
(0.0302) (0.0294)

β̂HML × MPS 0.322∗∗ 0.235∗
(0.142) (0.132)

Controls Y Y Y Y
Firm FE Y Y Y Y
FOMC FE Y Y Y Y
Observations 38161 37322 37322 37322

Table A.5: LPSW horse race: LRV currency-factor betas interacted with MPS.
The table reports coefficient estimates from regression equation (G.26), following the LPSW
specification of Loualiche et al. (2024) but with firm-level loadings on the Lustig, Roussanov
and Verdelhan (2011) currency factors. β̂DOL and β̂HML are rolling 36-month firm-level betas
of monthly returns on the LRV dollar (DOL) and carry-trade (HMLFX) factors. Firm–
FOMC date double-clustered standard errors are in parentheses. Stars next to coefficients
(∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

in Loualiche et al. (2024). Crucially, our USSharei,t×MPSt interaction survives every specifi-
cation and remains significant at the 1% level, with the coefficient attenuating only modestly
from −3.151 in column (1) to −2.524 in column (4) when both currency-factor channels are
loaded simultaneously. The US-ownership channel therefore operates alongside—rather than
through—the currency-risk-premium channel of Loualiche et al. (2024).

G.2 LRV factor betas interacted with realized factor returns

We follow the two-factor framework of Lustig, Roussanov and Verdelhan (2011). Using 36-
month rolling windows, we estimate firm-level loadings βDOL

t and βHML
t on the dollar factor

(DOL, a broad index of USD strength across 35 currencies) and the carry-trade factor (HML,
the return on a high-minus-low interest-rate portfolio). Unlike the LPSW-style interaction
with MPS in Section 4.2, here we interact each beta with the realized FOMC-date factor
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return9:

Ri,t = αi + βUSSharei,t ×MPSt

+ ζ1β̂
DOL
t + ζ2β̂

DOL
t ×DOLt + ζ3β̂

HML
t + ζ4β̂

HML
t × HMLt

+ γ′
1Xi,t + γ′

2Zi,t + εi,t. (G.27)

Table A.6 reports the results. Both currency factors load significantly in columns (2)–(4).

(1) (2) (3) (4)

US share × MPS -3.151∗∗∗ -2.680∗∗∗ -3.169∗∗∗ -2.660∗∗∗
(0.970) (0.999) (0.981) (0.989)

β̂DOL -0.0160 -0.0277
(0.0236) (0.0239)

β̂DOL × DOL 0.267∗∗∗ 0.270∗∗∗
(0.0473) (0.0472)

β̂HML -0.0646∗∗ -0.0644∗∗
(0.0304) (0.0293)

β̂HML × HML 0.133∗∗ 0.141∗∗
(0.0565) (0.0586)

Controls Y Y Y Y
Firm FE Y Y Y Y
FOMC FE Y Y Y Y
Observations 38161 37322 37322 37322

Table A.6: Firm-level monetary policy responses controlling for currency risk
factor exposures. β̂DOL and β̂HML are rolling 36-month betas of each firm’s monthly
returns on the Lustig, Roussanov and Verdelhan (2011) dollar and carry trade factors. DOL
and HML are the realized daily factor returns on each FOMC date. Firm-announcement
date double clustered standard errors are in parentheses. Stars next to coefficients (∗, ∗∗,
∗∗∗) denote significance at 10, 5, and 1% levels respectively.

The dollar-beta interaction is positive and large (γ2 = 0.267, s.e. = 0.047): firms with
higher dollar betas earn higher returns when the USD appreciates, consistent with the stan-
dard inverse link between domestic-currency strength and equity risk premia. The carry
interaction is also significant, while the level loadings are economically small. Crucially, β
on USSharei,t × MPSt stays stable across all specifications, so currency risk premia do not

9As in the main text, we include ‘hat’ (̂) to distinguish the betas β̂ in a factor model of exchange rates
from our coefficient of interest β.
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subsume the US-ownership channel.
We next sharpen the test by focusing on the bilateral USD/CAD pair, which aligns the

FX factors with our CAD-denominated returns and removes noise from unrelated currencies.
We modify Lustig, Roussanov and Verdelhan (2011) on three margins: (i) betas are estimated
on 60-day rolling windows and retained only on FOMC dates, giving exposures more tightly
linked to monetary surprises; (ii) the dollar factor is the bilateral USD/CAD return; and
(iii) the carry factor uses the daily forward–spot differential, which under Akram, Rime and
Sarno (2008) reflects the daily interest-rate gap via covered interest parity.

(1) (2) (3) (4) (5) (6) (7)

Dollar 4.792 14.287
(14.093) (12.417)

MPS -0.625∗∗ -0.643∗∗ -0.666∗∗ -0.662∗∗
(0.266) (0.267) (0.280) (0.279)

UsShare x MPS -3.481∗∗∗ -3.609∗∗∗ -3.619∗∗∗ -3.529∗∗∗ -3.117∗∗∗ -3.168∗∗∗ -3.106∗∗∗
(1.206) (1.144) (1.145) (1.156) (0.982) (0.971) (0.977)

US Share -0.225 0.007 0.001 -0.012 -0.099 -0.084 -0.100
(0.380) (0.334) (0.332) (0.333) (0.299) (0.301) (0.300)

β̂Dollar -0.120∗ -0.119∗ -0.117∗ -0.077∗ -0.077∗
(0.068) (0.068) (0.066) (0.041) (0.044)

β̂Dollar× Dollar 10.938 9.535 9.133
(9.650) (7.807) (8.465)

β̂Carry -0.023 0.001
(0.020) (0.020)

β̂Carry× Carry 4.849 2.431
(8.275) (9.646)

Controls Y Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y Y
FOMC FE N N N N Y Y Y
N clusters 175 175 175 175 175 175 175
Observations 38176 37632 37632 37632 37632 37632 37632

Table A.7: Firm-level monetary policy responses controlling for currency risk
factor exposures. Dollar and Carry are the realized CAD-USD foreign exchange returns
and excess returns on each FOMC date. β̂Dollar and β̂Carry are rolling 60-day betas of
each firm’s daily returns on the Dollar and Carry factors. Firm-announcement date double
clustered standard errors are in parentheses. Stars next to coefficients (∗, ∗∗, ∗∗∗) denote
significance at 10, 5, and 1% levels respectively.
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Table A.7 reports the horse-race analogue of (G.27). The bilateral dollar beta is only
marginally significant, and neither the dollar nor the carry factor enters significantly. Unt-
abulated tests using CIP deviations and 1-, 3-, and 6-month momentum factors are likewise
null. The USSharei,t × MPSt interaction remains statistically and economically significant
throughout, indicating that the baseline result cannot be explained by currency risk premia,
whether measured using bilateral or multilateral exchange rates.

H Placebo regressions

We show that our results are not driven by spurious correlations between US ownership shares
and Canadian stock returns, by using the same specification as the baseline but replacing
the dependent variable with returns on the previous trading day. We present the estimation
results in Table A.14.

I Additional fund-level analysis

We show in Figure A.1 the fund-level response on holding value to monetary policy surprise,
as additional evidence to the response on number of shares in the main body of the paper.
We use the local projection methods to estimate the value of holdings’ response to monetary
policy surprises as in Model (2).

As shown in Figure A.1, the influence of monetary policy surprises on holding value is
more pronounced than on the number of shares. This is consistent with the risk premium
implication we find in our baseline regression since value held by funds incorporates the
negative impacts through both quantity (number of shares sold as in Figure 2) and price
(stock returns as in Regression (1)).

J GCAP: Alternative fund holdings data

We use an alternative source of fund holdings data of which quarterly frequency is avail-
able from the Global Capital Allocation Project (GCAP) by Cavani, Maggiori and Schreger
(2025). Using GCAP data, we further focus on a subset of US mutual funds with interna-
tional investment mandates and study the changes in their quarterly holdings of Canadian

47



-2.5

-2

-1.5

-1

-.5

0

.5

1

V
al

ue
 h

el
d 

bp
s 

of
 a

ll 
fu

nd
s

0 1 2 3 4 5 6 7 8 9 10 11 12
Quarters

Figure A.1: Average Canadian holdings in dollar value by mutual fund response
to MPS from quarters 0 to 12. The value held is standardized and expressed as basis
point of total value held by all mutual funds in the sample. Based on Equation (J.28), the
figure plots the coefficients of monetary policy surprises 0 to 12 quarters ahead. The dark
and light blue bands respectively denote 68% and 90% confidence intervals based on standard
errors clustered by funds. Fund-level holding data from 2000Q1 to 2024Q4 is sourced from
LSEG database.

firms in response to monetary policy surprises using the following regression:

∆Ni,t = αi + β1MPSt + β2OutstandingSharei,t ×MPSt + γXi,t + εi,t, (J.28)

where ∆Ni,t is the change of the aggregated number of shares10 in firm i that are held by
international mutual funds in quarter t. It is worth mentioning that, for the same firm,
we observe that some mutual funds choose to hold their investments in both the US dollar
and the Canadian dollar. When calculating the ∆Ni,t, investments reported in different
currencies are indexed separately by different i because we cannot be sure that the price
per share is identical across US and Canadian markets in that quarter. It is probable that
share units are non-comparable, as a lower price per share corresponds to a larger variation
in share units. For the firms, who report investments in both currencies, we identify the
investment in US dollar as cross-listing firms, and in this case, CrossListingi,t is a dummy

10The number of shares in Equation (J.28) is in millions.
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Dependent variables:

∆ Holdings ∆ Holdings std.

(1) (2) (3) (4) (5) (6) (7)

MPS -3.199∗∗∗ -3.254∗∗∗ -3.216∗∗∗ -3.360∗∗∗ 0.300 -0.636∗ -0.639∗
(0.561) (0.624) (0.650) (0.622) (0.626) (0.344) (0.367)

Cross Listing 0.036
(0.071)

Outstanding Share -0.003 -0.003
(0.003) (0.003)

Outstanding Share × MPS -0.014∗∗∗
(0.003)

Constant 0.049∗∗∗ -0.471 0.582 -2.080 -2.004 0.012∗∗∗ -0.522
(0.006) (4.486) (0.658) (3.126) (3.115) (0.003) (0.650)

Controls N Y Y Y Y N Y
Firm FE Y Y N Y Y Y Y
Observations 14061 11583 11583 11583 11583 14061 12930
Adjusted R2 -0.009 -0.006 0.001 -0.002 0.000 0.005 0.002

Table A.8: Fund-level monetary policy responses. As expressed as ∆Ni,t in (J.28),
∆ Holdings is the change of firm i’s shares held by all mutual funds except for the domestic
funds. MPS is the monetary policy surprise (Nakamura and Steinsson, 2018) and Outstand-
ingShare is the quarterly outstanding common shares. Cross Listing is an indicator variable
that takes value 1 when the investments are labeled by the US dollar. The firm fixed effects
distinguish securities issued in different currencies even the issuer firms are the same ones.
Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.

variable that takes the value of one. OutstandingShare is the number of common equity
shares outstanding as of date t. This follows Khan, Kogan and Serafeim (2012), which
estimated the firm’s transaction pressures by the change in the number of shares held by
mutual funds, normalized by the number of firm’s outstanding shares.

Our coefficient of interest in equation (J.28) is β1, and the findings can be summarized
by Table A.8. The negative β1 implies that mutual funds sell stocks in both the US and
Canadian markets in response to contractionary US monetary policy surprises. On average,
in response to a monetary policy shock of 25 basis points, mutual funds sell approximately
3.2 million shares in a quarter. The coefficient continues to be significant and even slightly
higher after controlling for the firm’s financial conditions in column (2).

Since the observed stock sales might be driven by large-scale sales that occurred only
to some firms listed on the stock market, we follow the idea of Khan, Kogan and Serafeim
(2012) to control for the outstanding shares of common equity. We find that the outstanding
shares alone have an insignificant link to the change in holdings (column (4)). However, it
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exhibits a strong impact when we interact outstanding shares with monetary policy surprises
in column (5). Indeed, firms with more outstanding shares are found to be sold more by US
institutional investors in response to positive monetary policy shocks.

Next, we standardize our holdings by outstanding shares and use them as the dependent
variable in columns (6) and (7). We find consistent results that US institutional investors
sell 0.65% of outstanding shares in response to positive monetary policy shocks. Despite
the fact that the coefficient is significant at only 10%, the result in column (6) is not driven
by the firm’s existing financial conditions, as the estimated selling pressure is quantitatively
similar to that in column (7). Overall, the findings on holdings confirm the price impacts of
monetary policy shocks shown in Tables 3 and A.1.

To assess the international transmission of US policy shocks in the spirit of Ammer, Vega
and Wongswan (2010), we identify the Canadian firms that are dual-listed on the US market
by the dummy variable, Cross Listing. We have to exclude the firm’s fixed effects in Column
(3) because they would absorb the variations in the Cross-Listing indicator. To mitigate the
bias that may occur in the coefficient of monetary policy surprises, we keep the firm-specific
control variables in the OLS regression. We find that US institutional investors do not sell
more dual-listed shares in the US market than in the Canadian market.

This finding in Column (3) is complementary to that of Ammer, Vega and Wongswan
(2010) as it confirms the international transmission channel by the significant coefficient of
US monetary policy surprises, but it also demonstrates that the selling pressure coming from
US monetary policy surprises is not only specific to dual-listed firms but also to the domestic
firms in the Canadian stock market.

K Full tables

We provide complete tables A.9 to A.14 of the regression estimates as well as coefficient
estimates used to construct figures in the main text.

K.1 LP with high-frequency controls

As a robustness check, we re-estimate Equation (3) including the high-frequency microstruc-
ture controls Zi,t from the baseline FOMC-date specification, assigned from the latest FOMC
announcement within each firm-quarter. Tables A.12 and A.13 report the resulting LP
coefficients. Across both outcomes, the coefficients are quantitatively unchanged relative
to the baseline LP (Tables A.10–A.13): at h = 8, the investment coefficient moves from
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−0.2118∗ to −0.2034∗, and the debt coefficient from −0.2712 to −0.2677. This confirms that
high-frequency stock-return microstructure controls are empirically immaterial at quarterly
horizons, justifying their omission from the baseline real-effects specification.
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(1) (2) (3)

MPS -1.032∗∗∗ -0.661∗∗
(0.323) (0.261)

US investor share -0.101 -0.225
(0.360) (0.348)

US share × MPS -3.555∗∗∗ -3.151∗∗∗
(1.140) (0.971)

Tobin’s Q 0.0470 0.0460 0.0479
(0.0429) (0.0429) (0.0378)

Profitability 0.200 0.211 0.107
(0.971) (0.969) (0.840)

Sales growth -0.0269 -0.0278 0.00900
(0.0695) (0.0697) (0.0602)

Leverage -0.443∗∗ -0.451∗∗ -0.407∗∗
(0.203) (0.200) (0.201)

log Market cap -0.367∗∗ -0.366∗∗ -0.321∗∗∗
(0.146) (0.146) (0.0982)

log Total asset 0.140 0.146 0.112
(0.136) (0.135) (0.0998)

log(1+Amihud) 0.168∗∗ 0.168∗∗ 0.136∗∗
(0.0709) (0.0701) (0.0649)

log Dollar volume 0.212∗∗∗ 0.211∗∗∗ 0.183∗∗∗
(0.0486) (0.0487) (0.0337)

Bid-ask spread (%) 0.00342 0.00385 0.000829
(0.0221) (0.0220) (0.0202)

Prev-day CC return -0.100∗∗∗ -0.101∗∗∗ -0.0887∗∗∗
(0.0262) (0.0261) (0.0181)

Prev-day OC return 0.0732∗∗∗ 0.0739∗∗∗ 0.0600∗∗∗
(0.0276) (0.0275) (0.0186)

Constant 3.816∗∗ 3.786∗∗ 3.443∗∗∗
(1.775) (1.776) (1.259)

Controls Y Y Y
Firm FE Y Y Y
FOMC FE N N Y
N clusters 175 175 175
Adjusted R2 0.024 0.025 0.095
Observations 38161 38161 38161

Table A.9: Firm-level monetary policy responses, equity ownership. The table
reports coefficient estimates from regression equation (1). Firm-announcement date double
clustered standard errors are in parentheses. Letters ‘Y’ (for ‘Yes’) and ‘N‘ (for ‘No’) denote
whether firm-level controls, firm and FOMC-date fixed effect are included in each regression
specification. Stars next to coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels
respectively. 52



Quarter (h) Coefficient Std. Error

0 -0.0311 (0.0335)
1 0.0185 (0.0479)
2 0.0154 (0.0547)
3 -0.0037 (0.0659)
4 -0.0358 (0.0891)
5 -0.0634 (0.0979)
6 -0.0961 (0.1154)
7 -0.1716 (0.1138)
8 -0.2118* (0.1117)
9 -0.2452* (0.1374)
10 -0.2470* (0.1420)
11 -0.2447 (0.1590)
12 -0.2223 (0.1708)

Table A.10: Local projection coefficients (Investment). The table reports coefficient
estimates and their standard errors from the local projection regression of Equation (3) used
to construct the left panel of Figure 3. The dependent variable is the cumulative change in
the log of real capital stock over the horizon h (Quarters). Stars denote significance at 10
percent levels, calculated from firm-quarter double clustered standard errors.

Quarter (h) Coefficient Std. Error

0 -0.0547 (0.0810)
1 -0.0525 (0.1490)
2 0.0700 (0.1540)
3 0.0015 (0.1406)
4 -0.0161 (0.1507)
5 -0.1320 (0.1476)
6 0.0292 (0.1335)
7 -0.3087*** (0.0649)
8 -0.2712 (0.1656)
9 -0.2556 (0.1619)
10 -0.3493* (0.2037)
11 -0.2472 (0.2493)
12 -0.1159 (0.2383)

Table A.11: Local projection coefficients (Debt). The table reports coefficient esti-
mates and their standard errors from the local projection regression of Equation (3) used to
construct the right panel of Figure 3. The dependent variable is the cumulative change in
the log of nominal debt over the horizon h (Quarters). Stars denote significance at 10, 5 and
1 percent levels, calculated from firm-quarter double clustered standard errors.
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Quarter (h) Coefficient Std. Error

0 -0.0289 (0.0349)
1 0.0234 (0.0495)
2 0.0203 (0.0525)
3 0.0004 (0.0649)
4 -0.0304 (0.0892)
5 -0.0550 (0.0955)
6 -0.0884 (0.1123)
7 -0.1655 (0.1149)
8 -0.2034* (0.1175)
9 -0.2392* (0.1395)
10 -0.2407* (0.1451)
11 -0.2403 (0.1626)
12 -0.2164 (0.1782)

Table A.12: Local projection coefficients (Investment), high-frequency controls
included. Same specification as Table A.10, augmented with the microstructure controls
Zi,t assigned from the latest FOMC date within each firm-quarter. Stars denote significance
at 10, 5, and 1 percent levels, calculated from firm-quarter double-clustered standard errors.

Quarter (h) Coefficient Std. Error

0 -0.0577 (0.0812)
1 -0.0558 (0.1476)
2 0.0644 (0.1532)
3 -0.0006 (0.1401)
4 -0.0192 (0.1492)
5 -0.1307 (0.1487)
6 0.0330 (0.1321)
7 -0.3020*** (0.0929)
8 -0.2677 (0.1674)
9 -0.2481 (0.1623)
10 -0.3422* (0.2075)
11 -0.2413 (0.2514)
12 -0.1109 (0.2436)

Table A.13: Local projection coefficients (Debt), high-frequency controls in-
cluded. Same specification as the baseline debt LP, augmented with the microstructure
controls Zi,t assigned from the latest FOMC date within each firm-quarter. Stars denote
significance at 10, 5, and 1 percent levels, calculated from firm-quarter double-clustered
standard errors.
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(1) (2) (3)

MPS -0.250 -0.301
(0.309) (0.281)

US investor share -0.0312 -0.225
(0.376) (0.373)

US share × MPS 0.492 0.517
(0.637) (0.642)

Market β -0.192∗ -0.192∗ -0.185∗
(0.103) (0.102) (0.0967)

Tobin’s Q -0.0523 -0.0522 -0.0591
(0.0375) (0.0375) (0.0357)

Profitability 1.066 1.064 1.127
(0.816) (0.816) (0.694)

Sales growth -0.0681 -0.0682 -0.0576
(0.0765) (0.0765) (0.0658)

Leverage -0.198 -0.198 -0.143
(0.221) (0.222) (0.229)

log Market cap -0.196∗∗ -0.196∗∗ -0.169∗
(0.0952) (0.0951) (0.0860)

log Total asset 0.0544 0.0550 -0.0247
(0.0947) (0.0968) (0.0812)

log(1+Amihud) 0.125∗∗ 0.125∗∗ 0.117∗∗
(0.0584) (0.0581) (0.0563)

log Dollar volume 0.108∗∗∗ 0.108∗∗∗ 0.111∗∗∗
(0.0340) (0.0338) (0.0278)

Bid-ask spread (%) -0.00846 -0.00842 0.00152
(0.0210) (0.0211) (0.0208)

Constant 2.446∗∗ 2.445∗∗ 2.354∗
(1.207) (1.203) (1.210)

Controls Y Y Y
Firm FE Y Y Y
FOMC FE N N Y
N clusters 175 175 175
Adjusted R2 0.013 0.013 0.058
Observations 37493 37493 37493

Table A.14: Placebo test: firm-level monetary policy responses, equity owner-
ship. The table reports coefficient estimates from a placebo test of the regression equation
(1). Instead of using the FOMC date announcement date returns, it uses returns from
the previous trading day. Firm-announcement date double clustered standard errors are in
parentheses. Letters ‘Y’ (for ‘Yes’) and ‘N‘ (for ‘No’) denote whether firm-level controls,
firm and FOMC-date fixed effect are included in each regression specification. Stars next to
coefficients (∗, ∗∗, ∗∗∗) denote significance at 10, 5, and 1% levels respectively.
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