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Abstract

We quantify tension between the U.S. and China and examine its economic trans-
mission. We first present a text-based index of U.S.-China tension (UCT) that shows
close alignment with the views expressed by business and policy decision makers, both
in rhetoric and action. Using our UCT index, we document that elevated tension is asso-
ciated with reduced U.S. corporate investment—especially for more exposed firms—and
reconfiguration of U.S. firm supply chains away from China. U.S.-China tension is also
reflected in cross-sectional stock returns, in patterns consistent with investor expectations
of deteriorating economic opportunities. These effects predate the 2018 trade disputes.
Decomposing our index into a component reflecting concrete actions that directly impede
bilateral engagement and a component driven by uncertainty surrounding the trajectory
of such frictions, we find that transmission operates primarily through the uncertainty
channel, though both are important. Our findings reveal nuanced implications of contin-
ued tension: should uncertainty surrounding the relationship subside, even a high-tension,
new norm could see contained economic effects.

Keywords: U.S.-China relation, Economic measurement, Economic transmission of bilat-
eral tensions, Uncertainty effects
JEL Classifications: F4, F5, F6.



1 Introduction

Relations between the U.S. and China have evolved from distant observation to tense
standoffs that have featured a dynamic blend of intensified diplomacy, escalating rivalry,
and entwined economies.! The continued uptick in trade disputes exemplifies a marked
stiffening in the bilateral relationship. This tension transcends partisan divides and is
rooted in a broad spectrum of issues, including information security, trade and currency
practices, technological innovation, and military expansion. As such, U.S.-China tension
is cited by investors, corporate executives, and policymakers in ever-growing discourses
on the significance of the bilateral relationship to global welfare.”

The relationship between the world’s two largest economies has not escaped analysis
by academics, of course. Much of the literature’s focus has been on trade diversion and

3 Left unstudied, however, is

relocation effects from the recent U.S.-China trade war.
the role of U.S.-China tension—especially tension originating outside trade conflicts—in
shaping economic outcomes over a long time period. Such empirical research has been
hindered by the lack of an indicator that can quantify the intensity of bilateral tensions
and is available consistently over time. In this paper, we fill the gap by measuring the
time-varying intensity of public concerns over U.S.-China tension and quantifying its
economic consequences.

We make three primary contributions. First and foremost, we produce a text-based
measure of U.S.-China tension (UCT) and thoroughly validate that it meaningfully cap-
tures fluctuations in the bilateral relationship, as perceived by major economic agents.

In particular, our UCT index shares concurrent movement with the expressed views of

business and policy decision-makers. We also complement our aggregate U.S.-centric mea-

saacs (2015) classifies the history of American attitudes toward China into periods of: respect
in the 18th century, contempt from 1840 to 1905, benevolence (1905-1937), admiration (1937—1944),
disenchantment (1944--1949), and hostility after 1949.

24U.S. Manufacturers Seek China Alternatives as Tensions Rise,” Wall Street Journal, 31 May 2023;
“U.S. China Tensions could Slow Down Global Economy, UN Warns,” The Guardian, 16 January 2020;
“U.S.-China tension Rise — Bill Ackman and others on how to view the market,” Trading Nations, 22
July 2020; “Readout of President Joe Biden’s Meeting with President Xi Jinping of the People’s Republic
of China,” White House Press Briefing, 15 Nov 2023.

3See Fajgelbaum, Goldberg, Kennedy, Khandelwal & Taglioni (2021), Freund, Mattoo, Mulabdic &
Ruta (2023), Flaaen, Hortacsu & Tintelnot (2020), and Alfaro & Chor (2023).



sure with firm-level proxies that reveal varying degrees of firm vulnerability to tension,
alongside foreign-country metrics that capture international viewpoints.

Second, we examine the economic transmission of rising tensions, utilizing extensive
firm-level panel data and aggregate data spanning the last four decades. We document
that heightened U.S.-China tension depresses U.S. firm investment, induces U.S. supply
chain shifts away from China, and is priced in the cross-section of U.S. stock returns in
ways suggesting investor expectations of diminished economic prospects. These effects
predate the 2018 trade disputes.

Third, we investigate the transmission channels, recognizing that an increase in U.S.-
China tension could lead to concrete actions that obstruct bilateral interactions and
their surrounding uncertainty. To separate the transmission operating through these two
channels, we construct an action and an uncertainty subindex. We find that both com-
ponents are important in the transmission of tension, with the effects typically operating
more strongly through the uncertainty channel. Thus, while the imposition of tangible
frictions, such as tariffs, undoubtedly generates economic responses, the mere threat of
such measures alone can also precipitate significant adverse economic reactions. Our find-
ings reveal nuanced implications regarding the economic effects of persisting U.S.-China
tension. While an enduring environment of elevated bilateral tensions is expected to neg-
atively affect economic activity between the two countries, the deleterious effects could
be partially mitigated if uncertainty surrounding the policy trajectory wanes. That is,
should uncertainty subside, even a high-tension state characterized by substantial policy
frictions may see relatively contained economic disruptions.

Our approach to constructing the UCT index involves examining textual data in lead-
ing U.S. newspapers. We augment the search-based textual analysis pioneered by Baker,
Bloom & Davis (2016) with machine learning techniques. Specifically, we utilize topic
modeling algorithms, including K-means, guided LDA, and Newsmap analysis, to iden-
tify likely relevant words in a large sample of manually identified articles that discuss
increasing U.S.-China tension. Consolidating the output from these algorithms, we di-

vide frequently-used terms in news discussions of U.S.-China tension into the following



three categories: (i) terms related to the United States and China, (ii) terms related to
contentious issues in the bilateral relationship, and (iii) terms suggestive of tension. We
then construct the UCT index by computing the monthly share of articles containing at
least one phrase from each of the three categories.

The baseline monthly UCT index, shown in Figure 1, spikes around the U.S. bombing
of the Chinese embassy in Belgrade in 1999 and the Hainan Island spy plane incident in
2001. The index rises notably in 2008, due to separatist unrest in Tibet and Xinjiang, to
China’s rapid military buildup, and to China becoming America’s largest foreign creditor
in that year. More recently, our index sees significant spikes in December 2018 following
the arrest of a Huawei executive, in May and June 2019 amidst the escalation of U.S.
tariffs on Chinese imports, and again in September 2019 surrounding U.S. accusations
of China manipulating its currency. The index also surges in March 2020, coinciding
with the mutual blaming and hostility over the coronavirus pandemic, and in February
2022 with the Beijing Winter Olympics boycott and the outbreak of the war in Ukraine.*
Through a human audit, we find that our index accurately identifies newspaper articles
that contain discussions pertinent to U.S.-China tension.

To our knowledge, our UCT index is the first to quantify the intensity of bilateral
tensions between the U.S. and China over time.” Our approach builds on a rapidly
growing literature demonstrating that news-based metrics contain significant informa-
tion about economic variables that are otherwise difficult to quantify (e.g., Baker, Bloom
& Davis (2016), Caldara & lacoviello (2022), Baker, Davis & Levy (2022), among oth-

ers). Additionally, we assess the information value of our index by employing distinct,

4Other points of note are the increases when the U.S. pivoted towards other parts of Asia to counter
China’s growing clout and reached an agreement on the Trans-Pacific Partnership in 2011; an incident
where a Chinese dissident fled to the U.S. embassy in the midst of rising trade tension in 2012; and
during disputes over South China Sea in 2015.

SExisting work on tensions between countries tends to focus on military expenditures, terrorism, and
trade (Garfinkel (1990), Alesina, Ozler, Roubini & Swagel (1996), Abadie & Gardeazabal (2003), Eckstein
& Tsiddon (2004), Guidolin & La Ferrara (2007), Cerra & Saxena (2008), and Garfinkel, Syropoulos &
Yotov (2020)). Although they represent salient features of international hostilities, they miss important,
and arguably more subtle, aspects that our news-based approach improves upon.

6Shiller (2002), for example, argues that news reporting serves an essential vehicle for the spread of
ideas and for coordinating beliefs. For our study, newspapers have been the dominant source of public
information in a large part of our sample. Moreover, the newspapers we use represent the leading daily
newspapers by circulation.



independent approaches to measure bilateral tensions, discovering substantial common
variability between them. In particular, we quantify the apprehensions of business and
policy decision makers about U.S.-China tension, and find that our UCT index closely
aligns with related concerns that business and policy decision makers articulate through
rhetorical statements, policy actions, and real economic decisions.

We perform three distinct exercises to quantify concerns expressed by business and
policy decision makers. First, we find that fluctuations in the share of discussions ded-
icated to U.S.-China tensions during U.S. firms’ earnings calls parallel movements in
our UCT index. This result indicates that our index aligns with firm communications
about the impacts on their operations and outlook, which is also in line with a robust
negative response of firm investment to rising UCT, a pattern more pronounced among
more exposed firms, we subsequently document. Furthermore, we present evidence from
surveys of U.S. firms that highlights the primacy of concerns about the bilateral ten-
sion. Second, we examine the content of U.S. congressional legislation, finding that the
fraction of bills categorized as “anti-China” mimics movements in our newspaper-based
UCT index. Such movements are also reflected in the intensity of discussion about China
during U.S. presidential State of the Union addresses over time. Third, we document that
U.N. voting discordance —the percentage of times the two nations cast different votes on
resolutions in the U.N. General Assembly and Security Council—closely tracks our UCT
index. Leveraging disparate measurement approaches and data sources, we document
data patterns indicating that our news-based UCT index reflects the perspectives about
U.S.-China tension by key stakeholders whose decisions govern the economic interactions
between the two nations.

We buttress these out-of-sample validation exercises by constructing a large number
of alternative “in-sample” indices to assess the robustness of our baseline UCT measure.
First, to address concerns that U.S. news coverage of China can be biased by political
orientation, we construct separate indices from “right-wing” vs. “left-wing” newspapers.
They track each other closely. Second, we create an index that scales the monthly count of

UCT articles by the number of articles mentioning China instead of the total article count,



thereby adjusting for the time-varying media attention to China. Additionally, since
contentious issues between the U.S. and China may evolve over time, we also construct an
index that excludes issue-specific search terms in category (ii) to facilitate out-of-sample
relevance. The alternative series are nearly identical to our baseline UCT index. Third, we
conduct placebo tests by constructing counterpart indices that capture U.S. tensions with
other countries, including Japan, U.K., Russia, and Canada. These comparisons provide
additional assurance that our index uniquely captures U.S.-China tension and is not an
artifact of the news methodology. Moreover, we employ an alternative textual analysis
methodology and construct an “intensive-margin” index by computing the frequency of
tension words within each article. The resulting series is highly correlated with our
baseline index. Finally, we show robustness to a large number of permutations involving
exclusion terms that control for the influence of false positives.

Our UCT index should facilitate applied research in multiple areas, akin to predeces-
sors such as economic policy uncertainty index of Baker, Bloom & Davis (2016) and the
geopolitical risk index of Caldara & Tacoviello (2022). We undertake three applications
in this paper, leveraging extensive firm-level data. First, we show that our UCT index
correlates with U.S. firm investment in ways indicative of rising tensions: as bilateral
tensions and associated uncertainties rise, firms delay investment, an effect that is more
pronounced among firms that are a priori more exposed to the bilateral tension.” Second,
we find that heightened tension is associated with U.S. firms’ diversifying their business
relationships away from Chinese suppliers and customers. Third, we find that UCT is re-
flected in the cross-section of stock returns in a manner that reflects investor expectations
of deteriorating economic prospects amid periods of intensified tension. Consistently, we
find negative transmission of rising UCT in the aggregate data.

With an eye toward further facilitating research, in the final section of the paper we
construct UCT indices using newspapers from Canada and the U.K., as well as indices us-
ing the People’s Daily, China’s longest running newspaper, and the South China Morning

Post from Hong Kong. These foreign UCT indices provide an international perspective

"In the process, we construct several proxies of U.S. firms’ exposure to China. These should also be
useful in facilitating future research.



and, in conjunction with our indices on the tension between the U.S. and other countries
such as Russia and Japan, should enable research that deepens our understanding about

longer-term economic consequences of bilateral relationships in the global economy.

2 Measuring tension between the U.S. and China

In this section, we describe how we construct the U.S.-China tension index by measuring
public concerns over U.S.-China tension from media coverage in leading U.S. newspapers.
Our notion of U.S.-China tension thus encompasses bilateral conflicts that stem from a

growing number of issues that include trade but also extend well beyond it.

2.1 Index construction

Using the ProQuest Global Newsstand database, we construct our index by computing
the share of articles that contain keywords related to U.S.-China tension in major U.S.
newspapers. Following the dictionary approach pioneered by Baker, Bloom & Davis
(2016), we search for articles containing (i) mentions of the United States (or U.S. or
Washington) and China (or Chinese or Beijing), (ii) phrases related to contentious issues
in the bilateral relationship, and (iii) phrases indicating tension. We conduct this search
each month in the following leading U.S. newspapers: Boston Globe, Chicago Tribune,
Los Angeles Times, New York Times, USA Today, Wall Street Journal, and Washington
Post. The raw counts are scaled by the total number of articles for each newspaper and
month to adjust for changing publication volumes over time. These shares of articles are
then normalized to have a unit standard deviation for each newspaper over the sample
period. Our UCT index is aggregated by summing the resulting series and scaling them
to have a mean of 100 over the entire sample. This keyword search-based approach makes
our index easily interpretable and readily updateable essentially in real time.

To select the search terms for our index, we augment the methodology in Baker, Bloom
& Davis (2016) by employing machine learning techniques to identify likely relevant words
from a large sample of manually selected articles that discuss rising U.S.-China tension.

We begin by extracting all articles that mention the United States and China (i.e. the pre-
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selected category (i) terms). We randomly choose 5% of these articles (around 4000) and
have six Federal Reserve Board research assistants rate these articles and identify those
that discuss increased bilateral tensions between the U.S. and China. This procedure
results in a sample of over 900 articles. We pre-process the text corpus by removing
common stopwords, such as “the” and “of” that appear frequently in all texts, and
by converting the remaining terms into their linguistic roots through stemming (e.g.,
Loughran & McDonald (2016), Calomiris & Mamaysky (2019)).

We perform topic modeling on the sample of articles discussing U.S.-China tension
using K-means, the most popular and empirically successful clustering algorithm (Jain
(2010)).® The algorithm classifies articles into topics and identifies words associated with
each topic. As there is no agreed upon metric for choosing an optimal K in the literature,
we select the number of clusters through experimentation and find that K = 3 produces
the best interpretability of the implied topics. More specifically, setting K = 3 partitions
the sample of articles into categories related to: (i) economic issues in the U.S.-China
relationship, (ii) security issues, and (iii) ideology.

With the three topic categories in hand, we additionally apply two semi-supervised
machine learning classification algorithms, guided LDA, following Hansen, McMahon
& Tong (2019) and Newsmap, based on Watanabe (2018), to further identify terms
associated with each topic.” Since we now have an idea of how articles discussing tension
should be categorized, we provide these algorithms a set of seed words to guide them

on which articles belong to each topic.'” We combine the terms identified by K-means,

8K-means takes as input an unlabeled body of documents and a cluster number, n. The algorithm
partitions the documents into n clusters such that the sum of squared errors between the empirical mean
of each cluster pi and the points in the cluster c¢; is minimized. Each point corresponds to a term
frequency-inverse document frequency (tf-idf) vectorization of a document.

9The inputs for guided LDA and Newsmap are unlabeled text data, a topic count, and seed words for
each topic. As with K-means, both algorithms classify documents into topics and identify words asso-
ciated with each topic. As a Bayesian factor model for discrete data, LDA determines the probabilities
of each topic being associated with a particular document and estimates the probability distribution of
words over each topic. This probabilistic approach contrasts with K-means and Newsmap, where every
article is uniquely assigned to one cluster. For each topic, the Newsmap algorithm scores words based on
co-occurrences of that word in documents containing the seed words for that topic. The topic assigned
to each document is the one with the highest sum of scores weighted by word frequency. After K-means,
these semi-supervised algorithms are the natural next step because, while our goal is still to classify
articles into topics and identify relevant terms, we now have a general idea of what each topic looks like.

10The seed words are “economic”,“trade” and “currency” for the economic topic; “military”, “defense”
and “security” for the security topic; and “human rights”, “activist” and “rule of law” for ideology.



guided LDA, and Newsmap, over which there is a substantial amount of overlap, and
select all interpretable words and phrases. Through an extensive human audit, certain
words such as “virus”, "bar”, and the last names of Chinese leaders are not included in
order to mitigate false positives. We then create our list of search keywords by allocating
the selected terms into category (i) words related to the U.S. and China, category (ii)
words related to controversial issues, and category (iii) tension phrases. The full list of

search terms is displayed in Table A2.

2.2 The baseline UCT index

Figure 1 displays the baseline UCT index. The index spikes around the Belgrade embassy
bombing in 1999, the Hainan Island incident and U.S.-Sino spy plane standoff in 2001,
and again in 2008 due to separatist unrest in Tibet and Xinjiang, to China’s rapid military
buildup, and to China becoming the largest U.S. foreign creditor. In addition, the index
increases when the U.S. pivoted towards Asia to counter China’s growing influence and
reached agreement on the Trans-Pacific Partnership in 2011, when a Chinese dissident
fled to the U.S. embassy during rising trade tensions in 2012, and during disputes over
the South China Sea in 2015. Our index is elevated in May and June 2019 during the
high-profile raising of U.S. tariffs on Chinese imports. The index reaches its largest value
in March 2020, coinciding with the U.S. administration blaming China for the initial mass
outbreak of coronavirus in the United States, and spikes again in February 2022 during
the onset of the war in Ukraine. Overall, bilateral tensions have been trending upwards
over time and have remained consistently above average levels since 2015.

Because we follow the Baker, Bloom & Davis (2016) approach, we contrast our index
with their economic policy uncertainty (EPU) index, as well as with the geopolitical risk
(GPR) index of Caldara & lacoviello (2022), which is constructed using similar tools, in
Figure 2. Our measure shares little comovement with EPU, except for the trade war,
when US-China tension was the root cause of policy uncertainty (Davis (2019)), and at
the onset of the pandemic, when the relation plummeted as both sides traded accusations

amid heightened uncertainty in policymaking in a spectrum of areas. With GPR, UCT



Figure 1: The U.S. Newspaper-Based U.S.-China Tension Index
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Note: The monthly baseline UCT index from Jan. 1993 to Sep. 2023. The index is normalized to a
mean of 100 over the plotted period.

shares only a single spike in February 2022 following the Russian invasion of Ukraine.
The EPU and GPR indices are both elevated during the September 11 attacks and the
War on Terror, while the UCT is quiescent. The EPU index also rises at the onset of
the global financial crisis in September 2008 and during the Euro Area debt crisis. While
UCT surges in July 2008 around China’s rapid military buildup and the unrest in Tibet
and Xinjiang, it declines significantly following the onset of the financial crisis. The
correlation between UCT and EPU is 0.599 while the correlation between UCT and the

GPR index is 0.005."

3 Information content of the index

Our index captures concerns over U.S.-China tension as discussed by leading U.S. news-
papers. To the extent that news coverage reflects reader opinion and also shapes it,
our index can, in theory, measure public perceptions of U.S.-China tension. Are these

perceptions shared by business decision-makers and policymakers? To assess the index’s

1 The correlation between UCT and the EPU’s trade policy uncertainty component is 0.344.



Figure 2: U.S.-China Tension, Economic Policy Uncertainty (Baker, Bloom & Davis
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Note: The baseline UCT index with the EPU (panel a) and GPR (panel b) indices from Jan. 1993 to
Sep. 2023. All indices are normalized to a mean of 100 over the plotted period.

information value, we quantify the apprehensions of business and policy decision-makers

about U.S.-China tension. Using a diverse set of data sources, we find that our UCT

index indeed moves in tandem with such apprehensions.

3.1

Business decision-maker perspectives

In its annual surveys of the business climate in China as perceived by member (U.S.)

firms operating there, the American Chamber of Commerce in the People’s Republic

of China reports that “Rising Tensions in U.S.-China Relations” was the top business

challenge from 2021 to 2024, up from third in 2019 and 2020. According to the 2024
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survey, this top business challenge was cited—from a pre-specified list of a few dozen
options—by more than double the number of firms citing challenges 2 through 5, which
are: Inconsistent regulatory interpretation and unclear laws & enforcement; Rising labor
costs; Concerns about data security; and Increasing competition from privately owned
Chinese companies, respectively.

Earnings calls of publicly-listed U.S. firms

Digging more deeply into the perceptions of business decision-makers, we construct
a firm-specific measure of U.S.-China tension from the quarterly earnings calls of all
publicly-listed firms in the United States. These conference calls are the primary com-
munication venue for public firms, where management discusses important aspects of firm
performance with interested parties. Using the S&P Global Transcript Data Feed, our
sample consists of 318,000 earnings call transcripts over a period spanning from 2008 to
2023.'2 We follow Hassan, Hollander, van Lent & Tahoun (2019) and apply computa-
tional linguistics tools to measure the fraction of transcripts each quarter that discuss
U.S.-China tension. Specifically, we count the number of transcripts where a “tension”
term (i.e. category (iii) terms used in the creation of the news-based index) appears
within ten words of “China,” “Chinese,” or “Beijing”. We scale this count by the total
number of transcripts each quarter. For consistency, we employ the same set of keywords
as with the news-based measures.

This “earnings call UCT”, rescaled to have a mean of 100, is plotted in Figure 3
alongside the news-based UCT index, aggregated to a quarterly frequency. The two
indices track each other closely, with a correlation coefficient of 0.735 (0.850 at the annual
frequency). This close alignment suggests that our baseline measure of U.S.-China tension
meaningfully captures firm concerns over the issue. Notably, both the earnings call UCT
and the news-based measure are especially elevated from 2018 to 2020, concurrent with
the U.S.-China trade war and the onset of the COVID-19 pandemic, as well as in the

first half of 2022 during the Russian invasion of Ukraine.

12The S&P Global Transcript Data Feed begins in 2005, but the number of transcripts available each
quarter is limited before 2008.
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Figure 3: News-based and Earnings-Call UCT indices
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Note: The quarterly baseline and earnings-call UCT indices from 2008 Q1 to 2023 Q3, with both
normalized to a mean of 100 over the plotted period.

3.2 Policymaker perspectives

Having established the commonalities between our index and the concerns expressed by
the U.S. business sector, we now investigate the viewpoints of policymakers. To motivate
this discussion, observe from Figure 4 the positive co-movement between our UCT index
and the intensity of discussion on China in U.S. presidential State of the Union addresses,
the mise-en-scene of American economic performance, international relations, and politics
delivered each year in front of a joint session of Congress. For each address, the attention
given to China is measured as the number of occurrences of China-related keywords
normalized by total word count. The correlation between this series and baseline UCT
is 0.72.
Congressional legislation

We further assess U.S. politicians’ stance through analysis of legislation considered by
the U.S. Senate and House of Representatives. We begin by analyzing all congressional

bills put forth between January 1993 and December 2023 that contain the words “China”

12



Figure 4: News-based UCT index and the Fraction of China Words in SOTU Addresses
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Note: The annual news-based UCT index and the share of discussion on China in State of the Union
addresses from 2000 to 2024. UCT is normalized to a mean of 100 over the plotted period (left axis)
while the SOTU measure is the count of China-related keywords in each address as a fraction of total
words, in percentage points (right axis).

or “Chinese” or “Beijing” or “Taiwan” or “Xinjiang.”'® There are 2,067 of them. We
perform a human audit on this set, scoring each bill as either a 1 when we deem a ‘yes’
vote to be consistent with rising tension (“anti-China”); a 2 for bills whose enactment
would be indicative of lower tension (“pro-China”); or a 3 for bills that are expected

to have either a neutral effect or one we cannot make an inference about.'* Figure 5

plots the number of anti-China bills as a percentage of total bills in Congress alongside

13We use the GovTrack.us database as the source for congressional legislation:
https://www.govtrack.us/congress/bills/.

MExamples of legislation scored a 1 include the “Ostracize China Act”, H.R. 7411 (117th), introduced
on 12/30/2022, and the “China Hurts Economic Advancement Through Subsidies Act or CHEATS Act,
which “Amends the Tariff Act of 1930 to authorize the administering authority or the U.S. International
Trade Commission (USITC) to impose countervailing duties on products from a nonmarket economy
country that have been provided a countervailable subsidy.” H.R. 4071 (112th), 2/17/2012. Examples
of 2’s include (i) H.Con.Res. 106 (106th) introduced on 5/12/1999, which “Declares that Congress joins
the President and the Secretary of State in: (1) expressing its regret and apologies for the mistaken
North Atlantic Treaty Organization bombing of the Chinese embassy in Belgrade, Yugoslavia; and (2)
extending its deepest sympathies and condolences to the Chinese Government, citizens, and families of
the bombing’s victims.”; and (ii) H.Res. 1195 (110th), introduced on 5/20/2008, “Expressing condolences
and sympathy to the people of the People’s Republic of China for the grave loss of life and vast destruction
caused by the earthquake of May 12, 2008 in Sichuan Province.”
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Figure 5: News-based UCT Index and Anti-China Legislation

250 A

200 - = Baseline UCT /
Anti-China Legislation

150 1

Baseline UCT

100 A1

50

1993-94  1997-98  2001-02  2005-06  2009-10  2013-14  2017-18  2021-22
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1993 to 2022 at the bi-annual frequency corresponding to terms of Congress. UCT is normalized to a
mean of 100 over the plotted period (left axis), while the anti-China legislation measure is in percentage
points (right axis). Blue (red) shading indicates when Democrats (Republicans) control both chambers
of Congress.
the news-based UCT, both displayed at the bi-annual frequency that corresponds to the
two-year terms of Congress.!” The surge in anti-China legislation starting in 2015-16
coincides with a steep increase in the news-based UCT index.'°
Voting disagreement at the United Nations

Tension between the U.S. and China can also manifest as disagreement on policy issues
between their governments, in ways that may or may not be reported by newspapers. To

measure this form of tension, we examine the disagreement between the U.S. and China

using their United Nations voting records on resolutions put forth to the U.N. General

15Similar patterns hold when we display the series annually. We choose the biannual configuration
because over our sample there are always more bills—and more China bills and hence more anti-China
bills—in the odd years than in the even years, with the exception of 2019-20 and the outbreak of COVID
in the latter year. Congress has much time and energy in the first year of a session but more congestion
in the second.

16The two series have a correlation of 0.62 beginning in 2000 and 0.82 starting in 2009. Elevated
values of the anti-China legislation index in the 1997-98 session reflect repeated attempts of Congress
to derail China’s admission to the World Trade Organization, as well as broader implications of Hong
Kong’s official handover on 1 July 1997.
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Assembly and Security Council.!” There are approximately 400 resolutions per year, the
large majority of which take place in December. Because of this, we construct the U.N.
disagreement measure only at the annual frequency. Each year, we compute the number
of resolutions where the U.S. and China vote differently, including when one of them
abstains, as a percentage of total resolutions voted on.'® This measure is displayed in
Figure 6, alongside the news-based UCT, also at annual frequency. As with the baseline
index and the measures constructed from firm earnings calls and congressional legislation,
the voting disagreement index also rises noticeably after 2015 and remains relevant. Its

correlation with the news-based index is 0.70.

3.3 Robustness checks

As “in-sample” robustness checks of our methodology, we construct several alternative
indices and display them in the appendices. First, to address concerns that news reporting
may be biased by political leanings, we compare UCT indices constructed from “right-
wing” vs. “left-wing” newspapers. As detailed in Appendix B, the left and right-leaning
UCT indices track each other closely, in line with the notion that attitudes towards China
have evolved similarly across the political spectrum and that increased tension cuts across
partisan lines.

Second, to address potentially time-varying media attention on China, we create a
rescaled index that normalizes the monthly count of articles discussing tension by the
number of articles mentioning China. This rescaled UCT index is plotted in Figure A2 in
Appendix C. It also exhibits a strong upward trend over time and has a correlation of 0.860
with the baseline index. Together with the upward trend observed in the earnings calls,

U.N. votes, and congressional legislation measures, there is consistent data indicating that

17Voting records are obtained from the United Nations website (https://research.un.org/en/unvoting)

18Resolutions are either: A1l. Without vote (all are adopted) or A2. With vote. Among the resolutions
with a vote, we classify: Bl. Agree votes, when the (China, U.S.) votes are: YY, NN, AA (never
happens); and B2. Disagree votes, when the voting goes: YN, NY, AY, AN, YA, NA. The measure
we display is B2/(B1+B2), as we focus only on observed voting outcomes. Alternatively, we could
assume that all “adopted without vote” resolutions are cases of disagreement and measure UN Tension
as (A1+B2)/(A14+A2). On the other hand, if we assume that in all “adopted without vote” cases there
is agreement between the U.S. and China, then a more conservative measure is B2/(A1+A2). The
alternative measures (available on request) take into account the “unobserved” or “potential” votes,
with the former being an upper bound, and the latter a lower bound.
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Figure 6: News-based UCT Index and U.N. Voting Disagreement
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Note: The annual news-based UCT index and the U.N. disagreement measure from 1993 to 2022. UCT
is nomralized to a mean of 100 over the plotted period (left axis) while the U.N. disagreement measure
is the fraction of General Assembly and Security Council resolutions where the U.S. and China vote
differently, in percentage points (right axis).

the recent rise in our index informatively captures an important feature of U.S.-China
relations, rooted in China’s global ascendance and increased rivalry.

Third, we compute an “intensive-margin” measure by altering our textual analysis
methodology. Specifically, we compute the frequency of category (iii) tension words
within each article, thereby capturing the intensity of concerns reflected in each article.
We subsequently average the frequencies across all articles each month and normalize the
series in the same way as our baseline UCT index. This alternative measure exhibits
common movements with the baseline index, including elevated levels in recent years, as
seen in Appendix C, Figure A3.

Fourth, we conduct placebo tests by constructing counterpart tension indices for other
country pairs. As shown in Appendix D, the U.S.-Japan, U.S.-Canada, U.S.-U.K., and
U.S.-Russia tension indices each exhibit substantial independent variation apart from the

UCT index, and are not strongly correlated despite being constructed using an identical
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methodology on the same set of U.S. newspapers. Of particular note, the U.S.-Japan ten-
sion index declines over the sample period, while the U.S.-Canada tension index exhibits
no time trend. These placebo indices provide additional assurance that the important
properties of the UCT index, including the upward time trend, are specific to U.S.-China
relations and not an artifact of the news methodology. Moreover, in Appendix D, we
re-estimate our investment regressions outlined in the following section and find that the
relationship between UCT and firm investment remains robust to the inclusion of the
placebo tension indices as additional controls. This suggests that the economic effects we
document are uniquely attributable to U.S.-China tension.

Finally, Appendix E examines the robustness of the UCT index to the influence of
false positive articles. Following Caldara & Iacoviello (2022), we introduce exclusion
terms to our search process, which are selected to filter out articles covering a wide range
of irrelevant topics from arts and entertainment to natural disasters and obituaries.'” We
experiment with different sets of exclusion terms and in each case, the correlations of

these robust indices with the baseline UCT are at 0.9 or above.

4 Applications

Having substantiated the information content of the UCT index, we expect it to be useful
in many applications. We undertake three here. First, we show that UCT is negatively
associated with U.S. firms’ investment spending, and that this effect is larger for firms
that are more exposed to China. Second, we document that higher UCT is negatively
correlated with net realizations of U.S. firms’ relationships with Chinese suppliers and
customers. Third, we show that U.S.-China tension is priced in the cross-section of U.S.
firm stock returns in ways that are consistent with investor expectations of deteriorating
economic prospects amid escalating tensions. We conclude the section by showing that

these economic effects of UCT predate the U.S.-China trade war.

19We also construct a related robust index that uses ProQuest Newstand’s subject indexing system to
filter irrelevant articles. Here, we search for all articles whose text mentions the United States (or U.S.
or Washington), China (or Chinese or Beijing) as well as a tension term, but keep only those articles
that have a subject tag matching one of the category (ii) issue terms.
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4.1 Firm investment

Our earnings call analysis reveals that the extent to which firms discuss U.S.-China
tension closely mirrors the news coverage of this issue. An important question then
arises: do firms’ real economic decisions also respond to this tension, as proxied by our
UCT index? If so, how and why?

Heightened bilateral tension increases both the likelihood of escalating barriers that
impede economic exchange between the two nations and the uncertainty surrounding
such impediment. In terms of the payoffs to firms’ investments, this implies a downward
shift in the mean and an increase in the mean-preserving spread, both of which should
depress investment. Frictions that decrease expected investment returns unambiguously
discourage capital commitments. Moreover, increased uncertainty generates incentives to
delay costly and irreversible investments (e.g., Pindyck (1988); Bloom, Bond & Reenen
(2007)). That is, heightened uncertainty around core instruments governing bilateral eco-
nomic engagement makes firms reluctant to undertake investments that may be difficult
to reverse. We therefore investigate the relationship between U.S.-China tension and U.S.
firm investment, and explore how this relationship varies across firms.

We begin by examining the association between UCT and firm investment in an

otherwise standard specification of the QQ theory of investment:

CAPXiv0

CF,
= a; + BUCT, + £2Qiy + Pyt
TAz‘,t-i-Z—l

TAi,t—l

+ BuSGiy 4 Bs My + €5y, (1)

where the main dependent variable, investment rate, is measured as capital expenditures
(CAPX) scaled by lagged total assets (TA), ¢ indexes firm, ¢ calendar quarter, and ¢
represents the quarter lag between the investment rate and explanatory variables. The
firm-level controls include the explanatory variables commonly employed for testing the
CF,

74 ), sales growth (SG;y, the year-on-year growth in quarterly

Q theory: cash flows (
firm sales), and Tobin’s Q (Q;:), computed as the market to book value of assets. To
control for macroeconomic conditions (M,;), we use quarterly GDP growth. We also
include the EPU and GPR indices to control for economic policy uncertainty and general

geopolitical risk as well as a firm fixed-effect a;. Standard errors are clustered at both
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firm and quarter levels in all our regressions. We use quarterly data from COMPUSTAT
from 1993 Q1 through 2019 Q4, chosen to match the availability of our UCT index and
abstract from the influence of the pandemic. This provides a sample of 414,633 firm-
quarter observations for these investment regressions. As can be seen from the summary
statistics shown in the first three columns of Table 1, our sample is quite similar to that

of the classic reference Gulen & Ton (2016).%°

Table 1: Firm Summary Statistics

Investment Sample Suppliers Sample Customers Sample
Mean Median Std. Dev. Mean Median Std. Dev. Mean Median  Std. Dev.

CAPX to Lagged TA 0.015  0.008 0.023 0.010  0.006 0.015 0.010  0.006 0.013
CAPX 27.8 1.14 79.6 59.9 5.36 142.6 49.4 4.90 127.7
Total Assets 1,578.1 133.6 5,225.9 5,709.0 935.6 10,909.5  4,446.2 757.1 9,375.5
Cash Flows 39.4 0.947 157.6 145.0  9.45 338.1 114.8  9.66 287.1
Sales 3439 318 1,109.6 1,427.0 2334 2,484.1 872.5 135.5 1,924.4
Tobin’s Q 2.66 1.58 3.70 2.0 1.46 1.87 2.23 1.72 1.99
Cash Flows to Lagged TA -0.007  0.013 0.097 0.009  0.018 0.061 0.006  0.018 0.066
Sales Growth 0.302  0.079 1.14 0.148  0.045 0.791 0.153  0.052 0.767
Sample Size 414,633 3,703 11,615

This table reports the summary statistics for the firm-level panel samples used in the empirical analysis. The Investment
Sample panel shows the summary statistics for the sample used in the firm investment analysis in Section 4.1 and extends
from 1993 Q1 to 2019 Q4. The Suppliers Sample and Customers Sample panels correspond to the samples used in the
supply chain analysis in Section 4.2. Both samples extend from 2003 Q1 to 2019 Q4.

We estimate four specifications of Equation 1, one for each of ¢ € {1,2,3,4}, to ex-
amine the persistence of the effect of UCT on firm investment. We display estimates of
Equation 1 in Table 2. In the first four columns, we control for U.S. EPU, GPR, and
GDP growth. To the extent that UCT is correlated with changes in expected future
economic conditions and hence investment profitability, these estimates may be biased
due to omitted variables. Therefore, we show estimates that also control for expecta-
tions about future economic conditions: 6-month-ahead GDP growth, obtained from the
Federal Reserve Bank of Philadelphia’s Survey of Professional Forecasters, as well as the

expected next-year business conditions and consumer sentiment index, both constructed

by the University of Michigan. Estimates with these additional controls are shown in

20Following convention (e.g., Gulen & Ion (2016); Farre-Mensa & Ljungqvist (2016)), we exclude
financials (SIC between 6000 and 6999), utilities (SIC between 4900 and 4999), and all observations
with total assets, sales or book equity less than or equal to zero. We winsorize all variables at the
1st and 99th percentiles in order to minimize the effect of data errors and outliers. All variables are
normalized by their sample standard deviation to facilitate comparison of magnitudes across covariates.
Each estimated coefficient thus represents the change in investment rate as a proportion to its standard
deviation, following a one-standard-deviation increase in the respective independent variable.

19



Columns (5) through (8) of Table 2.

The results indicate that UCT has a persistent negative relationship with corporate
investment. The economic magnitude of this effect is large, as expressed directly in the
rows labelled “Raw Investment Effects”. As seen using the estimates in column (1), for
example, a one-standard-deviation increase in UCT is associated with a decline of 0.094
standard deviations in firm investment in the next quarter. This is a 21-bp decrease,
equivalent to 13.9% of the average in-sample investment level.

We check robustness to the use of alternative measures of UCT. We substitute base-
line UCT with either earnings-call UCT, China-scaled UCT, or intensive margin UCT—
displayed in Appendix C—and re-estimate the investment regressions. As seen in Ap-
pendix F, we continue to find a strong negative association between firm investment and

each of the alternative measures of UCT.

Interaction effects 1: investment and firm exposure to UCT

One way of assessing the information content of our index is to see whether the negative
effects of heightened tension are stronger among firms that have greater exposure to
U.S.-China tension. We thus examine whether the negative investment response varies
across firms, depending on how much firms are exposed to U.S.-China tension. As there
are no such existing exposure metrics, we construct one by adopting the efficient-market
view that more exposed firms tend to experience sharper declines in their stock returns in
periods of heightened tensions, all else equal. That is, we compute “UCT betas” for stocks
trading on the NYSE, AMEX, and NASDAQ exchanges by estimating the sensitivity of
idiosyncratic stock returns to movements in our UCT index.?! To ensure that it is UCT
driving any return responses, we follow the convention and control for a large number of
factors that predict stock return differentials, including the market (MKT), size (SMB),

book-to-market (HML), momentum (MOM), liquidity (LIQ), investment (R;/4), and

21Following convention, we keep only securities with at least 60 monthly returns observations and
whose monthly price remains between $5 and $1000 per share throughout our time-window. We also
require all securities to be trading as of December 2019. This results in a sample of 1,299 securities.
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profitability (Rrog). We estimate the following equation:

Riy = ai, + BYCTUCT, + BMETMKT, + gPMBSM B, + B HM L,
+ BMOMMOM, + BI'CLIQ + B Rijag + Bl Rrop, + eiy .
Security returns are from CRSP and are adjusted for dividends. We use the one-month
Treasury Bill rate as the risk-free rate, which, along with the market, book-to-market, and
momentum factors, are taken from Kenneth French’s data library. The size, investment,
and profitability factors are from Hou, Xue & Lu (2015), while the liquidity factor is from
Lubos Pastor’s data library.

A negative UCT beta indicates that a firm’s excess stock returns fall when the UCT
index rises and vice versa. We thus interpret firms with negative UCT index betas as being
vulnerable to U.S.-China tension and firms with positive UCT betas as being immune
or providing hedge against UCT. Appendix G describes the distributional properties of
UCT betas. We find that industries with the most negative UCT betas concentrate
in the computer and electrical equipment industries, as well as in telecommunications.
Industries with the largest positive betas include utilities, and real estate. Furthermore,
we show that firm UCT betas are significantly linked to the frequency of China mentions
in the firm’s earnings call transcripts and correlate with firm attributes in economically
logical ways (see details in Appendix H).

Having bolstered confidence that UCT stock betas can be informative about firm-
specific exposure to U.S.-China tension, we then incorporate the UCT betas into the firm
investment regression (Equation 1). Since our measure is inevitably rough, we construct
dummies indicating whether a firm’s UCT stock beta falls under 10, 20", 30¢", 40** and
50" percentile of the UCT stock beta distribution. We then introduce each of the five
UCT beta dummies and an interaction term between UCT and each dummy. As shown in
Table 3, firms with low betas—that is, firms whose stock returns are most vulnerable to

rising tensions—are associated with a significantly stronger negative investment response.

Interaction effects 2: investment and firm exposure to China
Next, we create measures of firm-specific exposure to China that are independent from

our UCT index and use them to examine the heterogeneity in firm investment responses
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Table 3: UCT and Investment Effects of UCT Beta
Dependent Variable: Investment
10th 20th 30th 40th 50th

Model: (1) (2) (3) (4) (5)

Variables

UCT Index -0.105***  -0.097** -0.090*** -0.088***  -0.090***
(0.014) (0.014) (0.013) (0.013) (0.013)

UCT Beta Dummy 0.261***  0.239**  0.176**  0.172**  0.115"**
(0.018) (0.011) (0.009) (0.007) (0.006)

EPU -0.045***  -0.046™* -0.045*** -0.045"* -0.044***
(0.012)  (0.012)  (0.012)  (0.012)  (0.012)

GPR -0.044**  -0.045*** -0.044*** -0.044*** -0.044***
(0.013) (0.013) (0.013) (0.013) (0.013)

GDP Growth 0.006 0.007 0.007 0.007 0.007
(0.013) (0.013) (0.013) (0.013) (0.013)

UCT Index x UCT Beta Dummy -0.051"** -0.065* -0.064*** -0.051*** -0.032***
(0.014) (0.010) (0.009) (0.007) (0.006)

Fit Statistics

Observations 55,800 55,800 55,800 55,800 55,800

R? 0.040 0.046 0.044 0.045 0.040

This table reports the regression results after incorporating the UCT beta dummy and
its interaction with UCT into Equation 1. Columns (1)-(5) correspond to specifications
where the UCT beta dummy equals 1 for firms whose UCT betas fall below the 10th to
50th percentiles, and zero otherwise. The lag between investment and the independent
variables is 1 quarter. All other variables are standardized by Z-score. The sample period
is 1993 Q1-2019 Q4.

Clustered (Year-Quarter) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

to UCT. In this subsection, we construct two such measures, using proxies for firm’s (i)

trade exposure to China and (ii) overall exposure to China.

(i) Trade exposure We first examine whether the investment effect of UCT varies with
trade exposure to China. We obtain the value of imports and exports for every industry
by NAICS code from the the U.S. Census Bureau. Based on the average value over the
sample period, we create a dummy variable for the top 10% of U.S. industries exporting to
China and another dummy for the top 10% of U.S. industries importing from China. We
include these indicators of high trade exposure to China, one at a time, into Equation 1,
and interact them with the UCT index. As shown in Column (1) of Table 4, we find that

firms operating in industries that export heavily to China are capital intensive and, on
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Table 4: UCT and Investment Effects of Trade Linkages

Dependent Variable: Investment
Exporting Importing
Model: (1) (2)
Variables
UCT Index -0.064** -0.096***
(0.012) (0.012)
Top Trade Dummy 0.109** -0.069***
(0.005) (0.007)
EPU -0.037*** -0.041**
(0.010) (0.010)
GPR -0.052*** -0.051***
(0.011) (0.011)
GDP Growth 0.008 0.006
(0.010) (0.010)
UCT Index x Top Trade Dummy  -0.043*** -0.005
(0.005) (0.008)
Fit statistics
Observations 218,412 215,939
R? 0.021 0.023

This table reports the regression results after incorporating the top
trade dummy and its interaction with UCT into Equation 1. The
top trade dummy equal 1 for firms in the top 10% of U.S. industries
importing from or exporting to China, and zero otherwise. The lag
between investment and the independent variables is 1 quarter. All
other variables are standardized by Z-score. The sample period is
1993 Q1-2019 Q4.

Clustered (Year-Quarter) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

average, scale back on their investment more when UCT rises. Firms that import heavily

from China appear to be labor-intensive (having a significantly lower level of capital),

and consistently, the amplification effect is not statistically significant (Column 2).

(ii) Overall exposure to China U.S.-China tension spans a broad spectrum of issues
extending beyond trade, as does our UCT index. To construct a general measure of firm-
specific exposure to China that is not restricted to trade, we estimate each firm’s “China
beta,” following the efficient-market perspective. The idea here is that U.S. firms with

stronger ties with China would exhibit closer co-movement in their idiosyncratic stock
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returns with China’s economic conditions and hence its stock market.”? For each firm,
we estimate its “China beta” as the co-movement of its idiosyncratic stock returns with
the returns of the Xtrackers Harvest China A-Shares (ASHR) ETF, a commonly-used
proxy for the Chinese stock market which is comprised of the 300 largest and most liquid
stocks listed on the Shanghai and Shenzhen Stock Exchanges.

For each security i, the China beta is estimated by regressing its residuals from the
CAPM model on the returns of the ASHR China A-Shares ETF. As with the UCT betas,
we include all securities from CRSP listed on the NYSE, AMEX, and NASDAQ stock

2 In Appendix H, we report the distributional properties of

exchanges in our sample.
China betas and show correlations with other firm attributes. Firms with high China
betas have low UCT betas and more frequent mentions of China in their earnings call
transcripts. That is, firms whose shares do well when China does well do poorly when
U.S.-China tension rises. These firms also tend to discuss China more in their earnings
calls. These relationships offer reassurance that the UCT beta and China beta measures
are in agreement and conform to economic logic.

The results are presented in Table 5. Columns (1)—(5) correspond to specifications
of Equation 1 where dummies indicating whether a firm’s China beta is above the 50,
60", 70t", 80", and 90" percentile respectively are included in the regression along with
their interactions with the UCT index. Firms with relatively high exposure to China—
proxied by having a China beta above the 70" percentile—exhibit an amplified investment
response to heightened tension.

In sum, we see consistent patterns: heightened UCT depresses firm investment, a
response that is stronger among firms that are a prior: likely to be impacted by U.S.-

China tension. Firms with more exposure—those in trade-exposed industries, with deeper

links to the Chinese market, and experiencing stronger re-pricing when UCT fluctuates—

22We also constructed a third measure: each firm’s share of revenue from China, using the geographic
segment data from Compustat Historical Segments. Unfortunately, this cut the sample of firms to
one-quarter of the original so we leave out these results.

23Gince the ASHR ETF only dates back to December 2013, we only include a stock if it is trading
for the entire 72-month period between January 2014 and December 2019. Following convention, and as
with the UCT betas, we remove a stock from the sample if its share price ever exceeds $1000 or drops
below $5 for any month within the 72-month period. These steps result in a sample of 1,723 stocks.
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Table 5: UCT and Investment Effects of China Beta

Dependent Variable: Investment
50th 60th 70th 80th 90th
Model: (1) (2) (3) (4) (5)
Variables
UCT Index -0.086***  -0.083*** -0.082*** -0.081*** -0.080***
(0.012) (0.012) (0.012) (0.012) (0.011)
China Beta 0.061***  0.073**  0.064***  0.089*** 0.060***
(0.004) (0.005) (0.006) (0.007) (0.010)
EPU -0.051**  -0.051*** -0.051*** -0.051*** -0.051**
(0.011) (0.011) (0.011) (0.011) (0.011)
GPR -0.045%*  -0.045***  -0.045"*  -0.044*** -0.044***
(0.013) (0.013) (0.013) (0.013) (0.013)
GDP Growth 0.012 0.012 0.012 0.012 0.012
(0.012) (0.012) (0.011) (0.011) (0.011)
UCT Index x China Beta  0.001 -0.007  -0.011** -0.022*** -0.054***
(0.004) (0.005) (0.005) (0.006) (0.011)
Fit Statistics
Observations 86,643 86,643 86,643 86,643 86,643
R? 0.032 0.033 0.032 0.033 0.032

This table reports the regression results after incorporating the China beta dummy and
its interaction with UCT into Equation 1. Columns (1)-(5) correspond to specifications
where the China beta dummy equals 1 for firms whose China betas are above the 50th to
90th percentiles, and zero otherwise. The lag between investment and the independent
variables is 1 quarter. All other variables are standardized by Z-score. The sample period
is 1993 Q1-2019 Q4.

Clustered (Year-Quarter) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

scale back more aggressively during periods when our UCT index registers heightened
tensions. The confluence of these results sheds light on the economic transmission of

elevated tensions, and it is also consistent with the notion that our index correlates with

firm real decisions in ways that are indicative of rising bilateral tensions,

4.2 Supply chain relationships with China

We next investigate the effects of U.S.-China tension on supply chain relationships be-
tween U.S. and Chinese firms. Our analysis differs from the literature on the trade war
in that (i) we examine a longer period of time and (ii) the UCT index captures the real-

ization and uncertainty about escalation of many types of barriers, in addition to trade,
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that disrupt transactions between the countries. We use relationship-level data from the
FactSet Revere Supply Chain Relationships Database, available beginning in 2003 Q1.
Factset Revere gathers firm-to-firm relationships using primary sources such as annual
reports, investor filings, and company press releases, covering over 450,000 relationships.

For each U.S. firm, we count the number of customer and supplier relationships with
Chinese entities that were initiated or terminated every month. A relationship is consid-
ered an initiation if it did not exist in the preceding month and a termination if it ceases
to exist in the following month. For a given firm ¢ in month ¢, we quantify whether firms
are expanding or reducing their supplier dependencies on China by computing Disfp, the
difference between the number of Chinese supplier initiations and terminations, scaled
by the total number of Chinese suppliers for that firm:

# of CN Supplier Initiations,,  # of CN Supplier Terminations, ,

DSUP —
bt of CN Suppliers; of CN Suppliers;
it R

A value of 100% indicates that a firm has formed relations with Chinese suppliers where
none existed previously, and a value of —100% suggests that a firm has ceased all de-
pendency on Chinese suppliers. We define thUS analogously for customer relationships.
thU P and D%US are aggregated up to the firm-quarter level by taking the monthly aver-
age over a given quarter, and then merged to COMPUSTAT using 8 digit CUSIP codes.
Financial and utilities firms are excluded.

We examine the association between UCT and the change in U.S. firm relationships

with China by estimating the following panel model:

CF;
D¢ = a; + J1UCT; + By TA LA BsTA;y + BsSGip + Bs My + €y (3)
it—1

where 4 indexes firm, ¢ indexes quarter, leads are denoted with ¢ € {1,2,3,4}, and the
dependent variable is either the change in U.S. firm supplier relationships with China
(DSY'F), or the change in customer relationships (Df}’®). To control for other factors
that may affect U.S. supply-chain connections with China, we include the same set of
macroeconomic, public expectations, and uncertainty controls, (M;;), used in the firm

investment model. These are quarterly GDP growth, forecasted 6-month ahead GDP

growth, consumer sentiment, expected business conditions in the following year, and
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the U.S. EPU and GPR indices. We also include a firm fixed effect (o), total assets,

(T'Ai+), scaled cash flows ( Tii’il), and sales growth (SG;;) to control for firm-specific
characteristics potentially correlated with a firm’s decision to expand its current set of
suppliers or customers. In general, U.S. firms with Chinese relations tend to be larger
and have a greater sales volume than those without any connections to China, as can be
seen from the summary statistics shown in the final six columns of Table 1.

Columns (1)-(4) of Table 6 report estimates of Equation 3 for suppliers while column
(5)-(8) show results for customers. All regressors are normalized to zero mean and unit
standard deviation while the dependent variables are expressed in percentage points.
Rising UCT is strongly correlated with a persistent decrease in U.S. firms’ supply-chain
reliance on China. A one-standard-deviation increase in UCT is associated with a 6.2
percentage point decrease in net initiation of Chinese supplier relationships next quarter.
A standard deviation increase in UCT is also associated with a 4.5 percentage point

decrease in the net initiation of Chinese customer relationships in the next quarter. These

coefficients are significant at the 1% significance level.

4.3 UCT and U.S. stock returns

The intertemporal capital asset pricing theory of Merton (1973), Campbell (1993), and
Campbell (1996) indicates that investors are incentivized to hedge against future stochas-
tic shifts in their consumption and investment opportunity sets. This implies that eco-
nomic variables that are correlated with changes in consumption and investment oppor-
tunities are priced in capital markets. In this section, we discuss evidence that UCT
is indeed that type of economic variable. First, our firm-level regressions above showed
that heightened tensions lead to lower investment spending. Second, in Appendix [, we
demonstrate that there are significant contractionary effects of UCT in the aggregate.
There we estimate (i) standard vector auto-regression models which show that positive
shocks to UCT lead to a decline in industrial production (IP), a rise in the excess bond
premium (Gilchrist & Zakrajsek (2012)), and sizable declines in bilateral (U.S.-China)

imports and exports; (i) quantile regressions relating UCT to the distribution of growth
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in IP; and (iii) recession probability regressions with UCT as an explanatory variable.

With this backdrop, we now examine whether UCT is being priced in the cross section
of stock returns. To hedge against a decline in economic prospects during periods of
heightened tensions, investors would prefer holding stocks whose returns exhibit positive
covariance with UCT. Therefore, we expect investors to be willing to pay higher prices
and accept lower returns for stocks with higher UCT betas.

We follow the existing asset-pricing literature and construct a set of time-varying UCT
betas for each firm from a rolling-window specification of Eq. 2. For each security ¢ and
month ¢, we estimate its rolling beta ( ﬁOLL ) on the window from month ¢ —119 to month
t, provided that there exists at least 24 stock returns observations within this window.
Decile portfolios are then constructed for each month on the basis of firm rolling betas
in the previous month, where decile 1 (10) is formed from firms with the lowest (highest)
betas. We compute equally-weighted excess returns for each decile portfolio as well as its
abnormal returns with respect to three factor models: (aj) is the alpha from regressing
the equally-weighted excess returns on the market, size, book-to-market, investment, and
profitability factors, (a4) is the abnormal return relative to the market, size, investment,
and profitability factors, and («a7) is the abnormal return relative to the market, size,
investment, and profitability factor, book-to-market, momentum, and liquidity factors.

The results are reported in Table 7. Column (1) reports the average rolling beta while
columns (2)-(5) report the average excess and abnormal returns for each decile portfolio.
As we move towards the higher deciles, both the average excess and abnormal returns
tend to decrease. The differences in the alphas and excess returns between the highest
and lowest deciles are shown in the bottom-most row, and are statistically significant.
These results are consistent with our hypothesis that investors are willing pay a greater
price for high decile securities that are less vulnerable to U.S.-China tension.

To further explore the cross-sectional relationship between the UCT betas and stock
returns, we complement the portfolio-level results with Fama-Macbeth regressions. For

each month t, we estimate a regression of one-month ahead stock returns on current
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Table 7: Portfolios of Stocks Sorted by UCT Beta

Decile BUCT RET-RF (071 (67] (074
(1) (2) (3) (4) ()
Low -2.312 1.388 0.617 0.573 0.507
(0.348)  (0.177) (0.165)  (0.114)
2 -1.210 1.094 0.280 0.247 0.225
(0.332)  (0.079) (0.085)  (0.072)
3 -0.769 1.097 0.377 0.334 0.290
(0.276)  (0.123) (0.114)  (0.086)
4 -0.434 1.065 0.281 0.249 0.254
(0.299)  (0.091) (0.095)  (0.089)
5 -0.146 1.103 0.332 0.304 0.331
(0.206)  (0.092) (0.097)  (0.086)
6 0.126 1.044 0.271 0.249 0.265
(0.292)  (0.068) (0.076)  (0.065)
7 0.406 1.008 0.240 0.226 0.220
(0.279)  (0.064) (0.067)  (0.072)
8 0.730 1.048 0.265 0.253 0.267
(0.284)  (0.074) (0.077)  (0.076)
9 1.164 1.064 0.271 0.259 0.272
(0.270)  (0.084) (0.088)  (0.089)
High 2.187 1.007 0.154 0.157 0.195
(0.320)  (0.097) (0.094)  (0.100)
High-Low -0.381**  -0.463~ -0.416"  -0.313"

(0.178)  (0.213) (0.188)  (0.154)

Decile 1 (10) contains the stocks with the lowest (highest) rolling
UCT betas each month. Column (1) shows the average UCT
beta for each portfolio while column (2) reports the average ex-
cess returns. Column (3) shows the alphas relative to the mar-
ket, size, book-to-market, investment and profitability factors.
Column (4) shows the alphas relative to the market, size, in-
vestment and profitability factors while column (5) reports to
the alphas relative to the market, size, investment, profitability,
book-to-market, momentum, and liquidity factors. Differences
in the average excess and abnormal returns between the highest
and lowest deciles are reported in the bottom panel, along with
significance levels. The sample period is Dec. 2002-Dec. 2019.
Newey-West standard-errors with siz lags in parentheses

Signif. codes for decile differences: ***: 0.01, **: 0.05, *: 0.1

month UCT betas across all firms in the sample:
Rity1 = Aoy + Al,tﬁiU,tCT + €yl

The estimated averages of Ao, and A;; across all months are negative, —0.038, and
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statistically significant at the 10% level, which provides corroborative evidence for the

negative relationship between a stock’s UCT beta and its returns.

4.4 Time variation in UCT effects

Our analysis thus far encompasses the trade war period between the United States and
China starting in 2018 and earlier years tracing back decades. A question remains: did
adverse economic consequences of heightened tension between the U.S. and China begin
only with the trade policy conflicts, or were they present earlier? We assess this by
re-estimating the effects of UCT in the pre-2018 subsample.

The results in Table 8, Table 9, and Table 10 reveal that the economic effects of
elevated U.S.-China tension were present prior to the trade war years. Across our various
exercises, we find statistically and economically significant effects of UCT fluctuations
operational before the eruption of trade hostilities. Specifically, during the pre-2018
period, we document that U.S. firms curtailed investment and, on net, shifted their
production networks away from China following increases in our UCT index. Moreover,
firm-level stock returns are priced in exposure to U.S.-China tension risk prior to 2018,

in line with diminishing economic conditions amid escalating tension.

5 Transmission channels: action vs. uncertainty

Tensions between the U.S. and China can be considered a factor influencing economic
decisions because it can be accompanied by increased barriers that disrupt existing ties,
and it could also trigger uncertainty about future escalation in such barriers. To that
end, we interpret U.S.-China tension, as measured by our index, as reflecting both the
realization of new concrete barriers that obstruct economic interactions between the two
countries as well as uncertainty surrounding prospective barriers. We emphasize that
while the introduction of tangible barriers often increases uncertainty over additional
actions, uncertainty can also arise without the materialization of new barriers.
Cognizant of the inherent challenge of untangling the realization of actions from un-

certainty, we make an effort to do so by constructing two subindices each designed to be
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Table 10: Portfolios of Stocks Sorted by UCT Beta (Pre-2018 Sample)

Decile BUCT RET-RF (0731 iy (0%4
(1) (2) (3) (4) (5)

Low -2.421 1.433 0.617 0.599 0.482
(0.385)  (0.189) (0.172)  (0.120)

2 -1.264 1.150 0.294 0.279 0.230
(0.364)  (0.095) (0.105)  (0.084)

3 -0.801 1.148 0.392 0.374 0.278
(0.303)  (0.115) (0.106) (0.081)

4 -0.450 1.133 0.296 0.282 0.261
(0.333)  (0.093) (0.099)  (0.089)

) -0.147 1.101 0.287 0.277 0.275
(0.333)  (0.093) (0.097)  (0.085)

6 0.136 1.163 0.349 0.340 0.330
(0.318)  (0.077) (0.088) (0.080)

7 0.429 1.024 0.215 0.210 0.193
(0.310)  (0.074) (0.074)  (0.087)

8 0.772 1.130 0.326 0.322 0.324
(0.315)  (0.076) (0.078) (0.080)

9 1.235 1.158 0.330 0.326 0.326
(0.293)  (0.091) (0.093)  (0.098)

High 2.312 1.136 0.240 0.241 0.285
(0.358)  (0.097) (0.095)  (0.099)

High-Low -0.298  -0.377" -0.358* -0.197

(0.197)  (0.227) (0.201) (0.154)

This table reports the average excess and abnormal returns for
UCT beta decile portfolios during the period before the trade
war. Column (1) shows the average UCT beta for each portfolio
while column (2) reports the average excess returns. Column (3)
shows the alphas relative to the market, size, book-to-market, in-
vestment and profitability factors. Column (4) shows the alphas
relative to the market, size, investment and profitability factors
while column (5) reports to the alphas relative to the market,
size, investment, profitability, book-to-market, momentum, and
liquidity factors. Differences in returns between the highest and
lowest deciles are reported in the bottom panel, along with sig-
nificance levels. The sample period is Dec. 2002-Dec. 2017.
Newey-West standard-errors with siz lags in parentheses

Signif. codes for decile differences: ***: 0.01, **: 0.05, *: 0.1

more responsive to a specific component. We divide our category (iii) search terms into
those that are suggestive of the materialization of new barriers (e.g., barrier, friction,

sanction, forbid, and blacklist) and those that are not (e.g., risk, uncertainty, pressure,
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Figure 7: Actions vs. Uncertainty Subindices
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Note: The monthly UCT action and uncertainty subindices from Jan. 1993 to Dec. 2022. Both
subindices are normalized to a mean of 100 over the plotted period.

disappoint, and accuse). The sets of action and uncertainty category (iii) terms are re-
ported in Table A1. The two subindices are therefore constructed as the share of news
articles that mention at least one phrase from the corresponding subset of category (iii)
terms, as well as at least one phrase from both the category (i) and (ii) search terms.
They are then normalized in the same manner as the baseline index.

The subindices are plotted in Figure 7. Although the measures are correlated in ways
in line with the notion that actions tend to produce uncertainty, they also exhibit large
independent variation. The action subindex stays particularly elevated throughout the
trade war period (2018-2019), while the uncertainty subindex spikes in August 2008 and

March 2020 when intensified disputes did not immediately result in tangible barriers.

5.1 Firm investment

To examine the effects of the action and uncertainty components in driving firm real
decisions, we re-estimate Equation 1 and replace the baseline index by the two subindices

one at a time. As shown in Table 11, both the realization of and uncertainty over barri-
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ers significantly reduce firm investment, with the effect notably stronger for uncertainty.
The importance of this finding can be well understood from the real options theory of
investment under uncertainty. This theory implies that it is not merely the level of fric-
tions, but also the uncertainty surrounding those frictions, that weighs heavily on firms’
investment decisions. Our results indicate that while higher bilateral tensions decrease
investment on average, it is the uncertainty element that acts as a stronger deterrent
compared to concrete actions. Firms optimally delay investment when faced with un-
certainty over future frictions. However, if the tensions were to stabilize at an elevated
but predictable level, economic decision-makers could adjust. Our findings suggest that,
should uncertainty surrounding the bilateral tension subside, even a high-tension steady
state between the U.S. and China may see more contained economic effects, relative to

an environment of persisting instability.

Investment irreversibility

To further assess the role of uncertainty in UCT transmission, we examine how firm
investment irreversibility influences the negative investment response to UCT. The real
options theory postulates that increased uncertainty creates an incentive for firms to
delay investment when the option to delay is available, as noted above. Moreover, in-
vestment irreversibility increases the incentive to delay. Our first measure of investment
irreversibility is a proxy for asset tangibility, measured as the ratio of Property, Plant,
and Equipment (PPE) to total assets. The rationale is that firms with higher ratios of
fixed to total assets tend to rely heavily on physical capital, and would find it costly to
divest as they would have to do so in large discrete amounts (Gulen & Ion (2016)). We
also use four additional proxies for sunk costs: sale of PPE, sale of investment, rent ex-
penses, and depreciation expenses (Kessides (1990); Farinas & Ruano (2005); and Gulen
& Ton (2016)).** All proxies are normalized by the beginning-of-quarter PPE. As the
metrics are inevitably rough, for each investment irreversibility measure, we follow the

literature and construct an categorical variable that ranges between 0 to 9, with the value

2ntuitively, sunk costs (and hence investment irreversibility) are lower for firms that can sell their
investments or PPE in a more liquid market, for firms that rent a higher proportion of their physical
assets, and for firms with rapidly depreciating capital.

37



100> d s ‘G00>d ., 'TO>d
sesot[juaIed Ul SIOIIO-PIRPUR)S (UWLIL] 2§ I0LIeN()-Iedx ) PoIojsny)

O 610¢-TO €661 st porad ofdures oy, '91008-7
Aq pozIpIepuR)S oIR SI[(RLIBA [ "(8-G SUWIN]0D) XoPUIqns UOIJOR JY) PUR (-] SUWN[0D) XopUIqns AJUre)Iooun
Ul Yym poordol ST I08S0IS01 Xopul )] 9U} oIoym [ uorjenbr I0j s)nsel uolssoIsol o) sjprodor o[qe) SIy [,

720°0 L20°0 1€0°0 z€0°0 620°0 z€0°0 ¢e0'0 ¢e0’0 2 UIIAN
6€7°0 8€T°0 LEV'0 eer 0 zrr o 790 0F¥°0 Ger 0 M
TGL'T9E  8F6'CLE  EILTRE  €TI'66E¢  TGL'T9E  8¥V6'CLE  CIL'TRE  £TI'66% SUOT}RATIS ()
§91351IDIS I
SOx SOx SOx Sox Sox Sox Sox Sox WLIL ]
§192[f2-paxi
(ovo'0)  (9v00)  (9v0°0)  (¢v0'0)  (FPO°0)  (SF00)  (LvO0)  (9%0°0)
wBIT0  wlIT0  EIT0 WF600 2900 960°0 8600 670°0 puoy) sng pajoodxy
(#¥00)  (6¥700) (8¥00) (6¥00) (2¥00) (6¥0°0) (8v0°0)  (6¥0°0)
~C0T°0- 8000 .880°0-  G90°0-  8G0°0-  0£0'0-  8€0°0-  ST00- JUSUIIHUOG IOUINSUO))
(rto0)  (11000)  (g100)  (210°0)  (600°0)  (010°0)  (010°0)  (T10°0)
0700 €200 w8300 «9200 8000 010°0 €10°0 9T0'0  [IMoID) JOOH pojoedxy
(rt00)  (o1t00)  (et00)  (oto0) (ot00)  (600°0)  (010°0)  (600°0)
~620°0 0100 G10°0 2000 %7200 G000 1100 100°0- 3010 Jao
(rto0)  (ero0)  (s100)  (e¢1000)  (11000)  (G10°0)  (€10°0)  (310°0)
(¢t00)  (v100)  (et00)  (zr00)  (¢1000)  (¥P10°0)  (€10°0)  (¥10°0)
wL20°0-  WFT00-  weFE00-  wxl€0°0- 6100 CTO0-  .GZ0'0-  «620°0- ndd
(¢e10°0)  (v100)  (g100)  (110°0)
(cv100)  (¥¥100) (0€10°0) (¥F10°0)
***Nﬂ.ﬁmul ***@ﬁﬁ@l ***mO.HOl ***M@OOl %QQM@QHQOQD ,HOD
§2)QDILDA
(8) (L) (9) (c) (¥) (€) (2) (1) OPOIN
=7 ¢=7 z=1 1= V=1 e=7 z=1 1=
XopuIqng uoroy Xopuiqng Ajurejroou)
JUOUI)SOAU] P[qeLeA Juopuada(]

JUOWIISOAU] WLIL] "G'() PU® AJUIRIIOOU[) “SA UOIDY [0 1T °[qRIL,

38



representing the decile rank relative to all firms in a given quarter. A larger value thus
represents a higher levels of investment irreversibility.
We introduce each proxy and its interaction with UCT into our baseline specification

(Equation 1) one at a time:

CAPX 1 CFi¢

= a; + BoUCT, + B3l + ByUCT, X 11 4 B5Qix + Bs + B7SGiy + Bs My + €y (4)
TA;, TA;

where I1;; represents the firm’s investment irreversibility decile rank in the cross section
at time t. As seen in Table 12, higher levels of investment irreversibility are associated
with a significantly more negative relationship between UCT and firm investment. Our

results are robust to using the levels of the irreversibility measures as well.

Table 12: UCT and Investment Effects of Investment Irreversibility

Dependent Variable: Investment
PPE Rent Expenses Depreciation PPE Sales Investment Sales
IT Proxy: (1) (2) (3) (4) (5)
Variables
UCT Index 0.010 -0.073*** -0.070*** -0.080*** -0.068***
(0.010) (0.013) (0.012) (0.014) (0.013)
UCT Index x II -0.021** -0.004** -0.006*** -0.001 -0.004**
(0.003) (0.002) (0.002) (0.001) (0.001)
Fized-effects
Firm Yes Yes Yes Yes Yes
Fit statistics
Observations 398,260 352,763 373,183 330,760 387,458
R? 0.442 0.449 0.443 0.438 0.436
Within R? 0.047 0.037 0.034 0.035 0.035

This table reports the results of Equation 4 where each column corresponds to a different
measure of investment irreversibility. The dependent variable and the UCT index are
standard by Z-score, while /1 ranges between 0-9 depending on the decile rank of each
firm’s irreversibility measure. The lag between investment and the independent variables
is 1 quarter. The sample period is 1993 Q1-2019 Q4.

Clustered (Year-Quarter & Firm) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

5.2 Supply chain reconfiguration

To examine the distinct roles of UCT actions and UCT uncertainty in driving firm supply
chain decisions, we re-estimate Equation 3 but replace the main index with the action

and uncertainty subindices one at a time. The results are displayed in Table 6, with the
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top panel showing results with the action subindex and the bottom panel for uncertainty.
Increases in both subindices are associated with significant decreases in net initiations
of U.S. firm relationships with Chinese entities. The uncertainty effect is consistently
stronger, particularly for relationships with Chinese suppliers.

Our analysis reveals that elevated uncertainty exhibits a more pronounced correlation
with firms repositioning their supply chains away from China, relative to the impacts
of concrete policy actions that directly impede bilateral economic transactions. Facing
uncertainty over the severity and longevity of economic frictions with China, firms pause
initiating supply chain relationships with China against unpredictable policy shifts or
tension escalations. Our findings therefore highlight that uncertainty over future frictions

alone can incentivize diversification of economic engagement away from China.

5.3 UCT equity premium

Finally, we investigate the different roles of action and uncertainty in the UCT premium
associated with U.S. equity returns. As shown in Table 14, for portfolios formed on the
basis of both action and uncertainty betas, the differences in alphas and excess returns
between the highest and lowest deciles are negative and significant, with the results for
the uncertainty betas generally larger.”> The larger UCT premium for the uncertainty
component, relative to the action component, is consistent with models of compounded
uncertainty over economic fundamentals and cash flow processes. When uncertainty arises
over prospective barriers impeding economic transactions, it translates into uncertainty
over firms’ future growth prospects and profitability. This compounded uncertainty com-
mands a higher risk premium in market valuations relative to concrete policy actions
whose impacts can be more readily quantified. Moreover, uncertainty over the future
state incentivizes firms to delay undertaking investments, contracting their capital stock

and dampening expected profitability and valuations. To the extent that the uncertainty

25Consistent with this, we show in Appendix I that a one-standard-deviation positive shock to the
uncertainty component has a large and persistent contractionary effect that depresses output and bilateral
trade, as well raising unemployment and EBP. In contrast, a one-standard-deviation positive shock to the
action component generates significantly larger and more protracted reductions to bilateral trade, while
having relatively muted effects on output and borrowing costs. It appears that the adverse aggregate
output effect of UCT is primarily driven by its uncertainty component.
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Table 14: Portfolios of Stocks Sorted by Action vs. Uncertainty Betas

Action Beta Decile Portfolios

Uncertainty Beta Decile Portfolios

Decile BACT  RET-RF as ay vy BUYNC  RET-RF as ay ay
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
Low -4.199 1.333 0.485 0.449 0.461 -2.424 1.406 0.621 0.577 0.517
(0.355)  (0.162) (0.151)  (0.117) (0.345)  (0.171)  (0.158)  (0.111)
2 -2.341 1.239 0.448 0.411 0.393 -1.275 1.111 0.336 0.291 0.239
(0.299)  (0.101) (0.102)  (0.088) (0.319)  (0.104) (0.109)  (0.085)
3 -1.524 1.185 0.418 0.381 0.365 -0.804 1.004 0.254 0.213 0.224
(0.282)  (0.089) (0.093) (0.081) (0.204)  (0.090) (0.089)  (0.077)
4 -0.917 1.063 0.278 0.245 0.248 -0.441 1.139 0.378 0.351 0.324
(0.280)  (0.078)  (0.089)  (0.070) (0.284)  (0.103) (0.100)  (0.092)
5 -0.411 1.179 0.456 0.420 0.410 -0.134 1.045 0.267 0.240 0.257
(0.278)  (0.091) (0.093) (0.082) (0.204)  (0.079) (0.085)  (0.077)
6 0.059 1.034 0.291 0.268 0.289 0.149 1.076 0.318 0.301 0.324
(0.277)  (0.070)  (0.073)  (0.074) (0.204)  (0.065) (0.068)  (0.075)
7 0.544 0.860 0.062 0.039 0.053 0.437 1.035 0.265 0.247 0.259
(0.300)  (0.072) (0.081)  (0.077) (0.284)  (0.072) (0.078)  (0.078)
8 1.099 0.994 0.246 0.241 0.206 0.775 1.034 0.239 0.229 0.226
(0.277)  (0.083) (0.085) (0.073) (0.283)  (0.080) (0.081)  (0.082)
9 1.825 1.043 0.252 0.242 0.292 1.237 1.063 0.278 0.264 0.289
(0.293)  (0.069) (0.075) (0.075) (0.267)  (0.089) (0.095)  (0.095)
High 3.557 0.986 0.149 0.152 0.107 2.308 1.005 0.132 0.138 0.166
(0.346)  (0.099) (0.099)  (0.090) (0.343)  (0.107) (0.104)  (0.106)
High-Low -0.348***  -0.336** -0.297** -0.354** -0.401**  -0.489** -0.439** -0.351**
(0.123)  (0.160) (0.141)  (0.146) (0.175)  (0.214)  (0.188)  (0.166)

This table reports the average excess and abnormal returns for decile portfolios formed on the basis of action
betas (columns 1-5) and uncertainty betas (columns 6-10). Columns (1) and (6) show the average action
and uncertainty betas for each decile while the RET-RF columns report the average excess returns. The as
columns show the alphas relative to the market, size, book-to-market, investment and profitability factors.
The a4 columns show the alphas relative to the market, size, investment and profitability factors while the ay
columns report the alphas relative to the market, size, investment, profitability, book-to-market, momentum,
and liquidity factors. Differences in returns between the highest and lowest deciles are reported in the bottom
panel, along with significance levels. The sample period is Dec. 2002-Dec. 2019.

Newey- West standard-errors with sixz lags in parentheses

Signif. codes for decile differences: ***: 0.01, **: 0.05, *: 0.1

component of UCT prompts more pervasive delays in firms’ investment and growth plans,

as we documented above, this effect also contributes to the stock premium being larger

in size for the uncertainty component than the action component.
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6 UCT viewed from outside the U.S.

Given the economic sizes of both the U.S. and China and their corresponding global
influence, newspapers from other countries also report and reflect heightened U.S.-China
tension. To examine perceptions of U.S.-China tension from outside the United States,
we apply the same methodology and compute foreign UCT indices that replace the set
of U.S. newspapers with (i) the People’s Daily from Beijing, (ii) three newspapers from
the UK (Daily Telegraph, Financial Times, and Guardian), (iii) four newspapers from
Canada (Globe & Mail, Ottawa Citizen, Toronto Star, Vancouver Sun), and (iv) the
South China Morning Post from Hong Kong.

To construct the U.S.-China tension index from mainland China’s perspective (UCT-
CN), we use the online database of People’s Daily, China’s longest running continuous
newspaper since 1949.%° Due to nuanced subtlety in Chinese when expressing tension, the
(supervised) machine learning algorithms do not produce as reliable results. Therefore, we
base our initial selection of search terms on our judgment, informed by extensive review of
newspaper articles on escalating U.S.-China tension. We then refine these terms through
human audits of the indices generated from different permutations of search terms.

Our search terms are presented in Appendix A. In order for an article to be included,
it must contain at least one word from each of three categories in the list presented. We
display the words in traditional Chinese, the language of the news articles themselves,
as well as translations into pinyin and English. The first category contains proper nouns
such as Obama, Trump, and Washington. In contrast to English, the leadership surnames
in Chinese do not result in any false positives. The second category includes terms
describing confrontational issues such as trade war, Taiwan Strait Crisis, and COVID-19.
The final category includes words that directly represent the comments of the Chinese

government on the United States, including threat, pressure and tension. These words

26We also used the CNKI China Core Newspapers Full-text Database (www.CNKI.net), a continuously
updated full-text newspaper database. It collects more than 500 newspapers affiliated with either the
Communist Party of China, industry, or “comprehensive” newspapers. We found sufficient availability in
CNKI for four newspapers: Economics Daily (JJ), Guangming Daily (GM), People’s Daily (PD). We use
the fact that PD is also included in the CNKI database as a cross-check on our index construction. As a
result of these cross-checks, we began the sample for the CNKI newspapers in 2012. Indices constructed
from the CNKI newspapers are available on request.
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are all emotionally negative, consistent with the goals of our index construction.

The UCT-CN index shares fluctuations akin to those in the U.S.-based index yet
reveals distinct disparities, reflecting contrasting views of the two nations. Figure A10
in Appendix J depicts the monthly UCT-CN index from People’s Daily from Jan. 1993
to Feb. 2022. Notably, there were two periods when over 10% of articles referenced
escalating U.S.-China tension. The first instance, in May 1999, followed the bombing of
the Chinese embassy in Belgrade during the Kosovo War, an act China perceived as a
declaration of war, despite the U.S. government’s apology for misidentifying the target,
as noted in our analysis of U.S. Congressional legislation. The second surge aligns with
the trade disputes between the U.S. and China, with a notable peak in August 2019 when
the Chinese government formally articulated its stance on the trade conflict.

Finally, we employ the same procedure used for U.S. newspapers for several English
language newspapers in other locations—three in the UK, four in Canada, and one in
Hong Kong: Daily Telegraph, Financial Times, and Guardian; Globe & Mail, Ottawa
Citizen, Toronto Star, Vancouver Sun; and South China Morning Post. The keyword
search is the same as with the U.S. newspapers. As seen in Figure A1l in Appendix J,
these “third-party” indices line up closely and mirror the US-based index, indicating not
only a shared perspective in the Western world but also highlighting the global attention

focused on the US-China relationship.

7 Conclusion

The tempestuous relationship between the U.S. and China looms large over the global
economic landscape. While trade war effects have been examined and the political ramifi-
cations of U.S.-China tension are readily acknowledged, the longer-term general economic
impact of such tension remains opaque, posing a significant challenge for policymakers,
investors, and businesses. We contribute to understanding that impact by constructing
an index of general public concerns over U.S.-China tension. We validate our index by
demonstrating its close alignment with those of business and policy decision-makers.

Utilizing extensive data on firm investment, granular supply-chain relationships, id-
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iosyncratic stock returns, and macro aggregates, we find that heightened U.S.-China
tension has negative economic consequences. The contractionary effects predominantly
operate through uncertainty channels. Our results suggest that even absent tension-
inducing actions, the threat of such actions alone elicits adverse economic responses.
Stated differently, the economic impacts of U.S.-China tension can be moderated going
forward, provided that economic decision-makers perceive limited uncertainty regarding
a new norm in the bilateral relationship, irrespective of the intensity of tension that
characterizes the new norm.

Our analysis underscores the significance of understanding the economic ramifications
of bilateral relationships in the interconnected global economy, with U.S.-China being a
salient example. We hope that our UCT index—along with our proxies for firm exposure
to tension, foreign-news measures of U.S.-China tension, and measures of tension between
the U.S. and several other countries including Russia and Japan—will enhance research

designed to deepen our understanding of related questions spanning different areas.
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Appendix A: Newspaper Search Terms

We list our search terms for the action and uncertainty subindexes in Table A1. Consol-
idating them, we list our search terms for the English language newspapers in Table A2.
Chinese language search terms for the UCT-CN index are listed in Table A3.

Table Al: Action and Uncertainty Subindex Category (iii) Search Terms

Action Words Uncertainty Words
(1) (2)
sanction®, infring*, ban, risk*, uncertain®, threat®, pressure*, stress®, accus*,
prosecute*®, forbid*, intimidat*, rival*, disappoint®*, warn*, theft, undermin*,
friction™®, blacklist™*, aggressi*, enem™®, disput®, strain*, intensif*, alleg*,
barrier®, tariff* deteriat®, challeng*, tension*, hostil*, tense, intimidat™*,

repress*, abus*, suppress*, rival*, disappoint*,
manipulat®, sour®, authoritarian*, tension®, conflict*,

fight*

This table lists the action and uncertainty category (iii) terms used in the construction of
the subindices. * denotes the truncation operator.
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Table A3: People’s Daily UCT Index Search Terms

A B C
Word Pinyin English ‘Words Pinyin English Words Pinyin English
HEL Ao Ba Ma Obama S An Quén Safety Tz Ba Ling Bullying
HE Béi Gong White House AL Ban Quan Copyright B Ba Quan Hegemony
fift B Shi Bush PRI Bao Hu Zhn Yi Protectionism RE Bao Fu Revenge
1R Hud Sheng Dun Washington £ )] Bao Li Violence GIEEEEN Bié¢ You Yong X Ulterior Motives
T AR Ke Lin Diin Clinton o Bing D Virus Fiiifnki A Bu Feng Zhuo Ying Catch The Wind
ES| Meéi Gué United States N Bu Dui Army #5% Cao Nong Manipulate
T B Péng Pei Ao Pompeo L Bu Tie Subsidy B Cao Zong Manipulate
FRRHE Te Lang Pu Trump FERL Chan Quén Property TE Chéng Fé Punishment
AL Shi Jie Jing Cha  World Police EiiiA Chdo Hé North Korean Nuclear Hit Chou Hua Vilify
] Chéo Xian Korea i Chéu Shi Hatred
A Chi Kou Export Tl Da Jr Suppress
KAELH Da Shi Guan Embassy 1T Da Ya Suppress
B Dai Kuan loan [iesy Di Dui Hostility
LSTESS'S Dan Bian Zhu Yi Unilateralism () Di Shi Hostility
Li=ESS Di Gué Zhu Yi Imperialism oA I Sha Strangle
EOkEN Diao Yi Dao Diaoyu Islands pioria] E Zhi contain
i Dong Hai East China Sea % Fan Meéi Anti-America
fifi 5. Fei Yén Pneumonia L Fen Kai Indignation
Tk Gong Ye industry T Gan She Put One’S Oar In
BERIEE Gong Ying Lian supply chain )i Gou Lidn Link
e Gu Piao stock jisdia) Jian Ta Trample
FFi Guan Shui Tariff ik Jin Zhang Tension
iR Hé Wu Qi Nuclear weapons 2k Jin Zhi Forbid
Hei Ke Hacking FSUN Kong Xia Intimidate
©h Hud Wéi Huawei Wi Lan Yong abuse
PR Huén Bao Environmental Protection e Mo Hei Smear
fZ5: Huén Jing surroundings i Nie Zao Made Up
L& Hui Ll Exchange Rate Bl Qf Shi Discrimination
i Huo Bi currency HEIF Qi St Prosecute
BoR Ji Shu technology A Qi Ta attempt
[ Jian Dié Espionage P Qian Zé Condemn
Z5 Jiao Y1 transaction FRAY Qidng Quén Power
pri | Jin Kéu Import 1 Shang Hai Hurt
Rl Jm Réng financial M Shi Ya Pressure
2 Jing Ji economic WEFRME  Shuang Zhong Biao Zhin Double Standard
T Jing Zheng competition ) Ta Méu Plot
N Jun Dul Army Eih Wai Qu Distort
S Ling Shi Guan Consulate jiclid Wéi Fan Violation
WATHR Lit Héng Bing Pandemic hE Weéi Shan Hypocritical
By LiiKa Green card B Wei Xié Threaten
5 Mao Yi Trading JoE Wi Li unreasonable
ESH Méi Yudn UsD 54 Wi Ming Hua Stigmatization
i Nén Hai South China Sea Reth Xa Wei Hypocritical
RER Néng Yuin energy £ Ya Li Pressure
edla Néng Ye agriculture i Zhan Zheng War
1l Qi Ye enterprise BUAREF Zheng Zhi Cao Nong Political Manipulation
ZE Qian Zheng Visa a5t Zhi 7¢ Accuse
M3 Qiang Zht Gun fh9 Zhuo Lie Poor
TER Qing Bao Intelligence A Zui Lian Mouth
S Qmg Xiao Dumping
AR Rén Min Bi RMB
AR Rén Quén Human Rights
FEfE Sa Dé THAAD
sl Shing Shi Listed
W) Sheng Wi biological
15 Shi Mao World Trade Center
il Shi Pin Ye Food industry
i Shou Gou Acquisition
it Shui tax
A Tai Wan Taiwan
ity Téu Z1 investment
[ Wang Lud Internet
AL Wang Lud Zhan Cyber Warfare
g 4 Xi Céng Tibet
Hd Xm Guan Abbr. of COVID-19
i Xin Jiang Xinjiang
E ke Xin Léng Zhan New Cold War
FEHEE Xin X1 An Quén information security
BRI X Xing Guan Zhuang  Full name of COVID-19
BR Y1 Min Immigration
7 Y1 Yao medicine
IE% Zheng Quan Securities
% Zhi Yao Pharmaceutical
gk Zhi Zao Ye manufacturing
i Zhong Zi Race
EF Zhuan Li Patent

This table lists Chinese search terms used in the construction of the UCT-CN index, along with the corresponding Pinyin romanization and English translation.



Appendix B: Left- vs. Right-wing U.S. Newspapers

News reporting may be biased due to political leanings. To address concerns related
to media slant, we compare UCT indices constructed using right-wing vs. left-wing
newspapers. We group our sample of U.S. newspapers into left-wing vs. right-wing based
on the categorization provided on mondotimes.com. The left-wing papers are: New York
Times, Washington Post, Los Angeles Times, and Boston Globe while the right-wing
papers are: Wall Street Journal, Chicago Tribune and USA Today. Figure Al shows
that the two series track each other very closely, indicating that U.S.-China tension cuts
across partisan lines.
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Figure Al: Left-wing vs. right-wing newspapers

— Left-wing

— Right-wing
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Note: The monthly UCT indices constructed from left-wing and right-wing newspapers from Jan. 1993

to Sep. 2023. Left-wing newspapers include the New York Times, Washington Post, Los Angeles Times,

and Boston Globe. Right-wing newspapers include the Wall Street Journal, Chicago Tribune, and USA
Today.



Appendix C: Rescaled UCT and Intensive Margin UCT

The baseline UCT index measures public perceptions of U.S.-China tension through anal-
ysis of newspaper discussion. The search-based methodology essentially measures the in-
tensity of news discussion along the extensive margin, by capturing the frequency of news
articles that mention the U.S., China, and an economic, security-related, or ideological
issue, scaled by the total number of articles. There are two potential concerns with this
approach. First, the frequency of news articles discussing China may be increasing over
time to reflect the growing importance of China on the world stage. Second, raw fre-
quency counts do not capture the tone of the articles. A small number of highly critical
articles may have a disproportionate effect on public opinion, while conversely, the rise of
China upon the world stage could lead to increased news coverage of the country that is
not necessarily more negative. In this appendix, we complement the baseline index by (1)
showing a version that is rescaled by the count of articles mentioning “China,” “Chinese,”
or “Beijing” instead of by total article counts and (2) constructing an additional index
designed to capture news discussion of tensions along the intensive margin.

Figure A2 plots the “China-scaled” UCT index while Figure A3 shows the intensive
margin index, both with major events labelled. Both indices spike around many of
the same crises as the baseline UCT index. These include the embassy bombing in
Belgrade, the 2001 Hainan Island incident, the U.S.-China trade war under the Trump
administration, and the Russian Invasion of Ukraine. Moreover, both the main UCT and
intensive margin indices exhibit an upward trend and are consistently elevated post-2016.
The correlation between the baseline UCT index and the ”China-scaled” index is 0.860
while the correlation between the baseline index and the intensive margin index is 0.522.
These similarities lend additional credence to our baseline index and indicate that its
important properties, such as the upward trend, reflect U.S.-China relations and are not
an artifact of the news-based methodology.

To construct the intensive margin index, we begin with the corpus of all articles
from the Boston Globe, Chicago Tribune, Los Angeles Times, New York Times, USA
Today, and Washington Post that satisfy the search criteria of the baseline UCT index.?"
These include all articles containing the sets of keywords listed in Table A2.?® This
procedure results in a corpus of 68,512 articles. We count the number of occurrences of
category (iii) tension words within each article and then compute the average by month
and newspaper. These paper-month series are normalized to have a standard deviation
of 1, summed together, and the resulting index is rescaled to a mean of 100. This index
measures the hawkishness of articles picked up by the keyword search for the primary
index, to the extent that the frequency of tension keywords proxies for tone.

2"The Wall Street Journal is omitted due to data limitations. We currently do not have the ability to
perform large-scale textual analysis on WSJ articles within ProQuest.

28To reduce error from false positives, we remove any articles containing the set of excluded terms
from Table A4 in Appendix D as well as the terms “crime watch”, “crime report”, “unsolved crime”,
“India”, “New Delhi”, “Pakistan” and “Islamabad”.



Figure A2: The China-scaled UCT Index

190 A
‘US labels China a currency
manipulator
170 1
U.S.-Sino Spy Plane Standoff (Hong Kong protests)
1501 Hainan island incident
(Trade war escalates (Ukraine)
1304 tTrump calls.for higher Al
tarrifs Tru tariffs
® y
(Belgrade Embassy bombing)
110 4
(Trump elected: phone call with Tsai)
Average | \ ) W T
. i i
W US files WTO case against
901 China;South China Sea stlandoFF
70 4
50 T T T T T T
1995 2000 2005 2010 2015 2020

Note: The monthly China-scaled UCT index from Jan. 1993 to Aug. 2022, normalized to have a mean
of 100 over the plotted period.

Figure A3: The Intensive Margin UCT Index
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Note: The monthly intensive margin UCT index from Jan. 1993 to Dec. 2022, normalized to have a
mean of 100 over the plotted period.



Appendix D: Placebo Indices

We create news-based indices measuring U.S. tensions with Japan, Canada, UK and Rus-
sia using the same methodology as for the baseline UCT index. The purpose of this is
twofold. First, these indices serve as a placebo for the UCT index. To the extent that
the UCT index captures China-specific tensions and is not merely a reflection of general
economic uncertainty or geopolitical risk, then there should exist substantial independent
variation between UCT and indices measuring U.S. relations with other countries. Sec-
ond, we aim to show that our index construction methodology is generalizeable beyond
the realm of U.S.-China relations.

For each country, we search for articles in our baseline set of U.S. newspapers that
mention its name (or demonym or capital), the United States (or U.S. or Washington),
and a category (iii) tension keyword. Since U.S. relations with Japan, Canada, and the
UK have generally been less turbulent than relations with China or Russia, we expect
fewer hits overall for these three countries, along with a greater risk of bias from false
positives. All newspaper articles containing the terms listed in Table A4 are therefore
excluded from the Japan, Canada, and UK searches to minimize bias. These excluded
terms include words associated with athletic competitions (Column 1), unrelated geopo-
litical crises (Column 2), and with book reviews, obituaries, and other likely sources of
false positives (Column 3). This list of terms is inspired by the set of exclusion terms
used in Caldara & lacoviello (2022).

Table A4: Excluded Terms for the Canada, U.K. and Japan Placebo Indices

Sports Terms Geopolitical Terms Other Terms
(1) (2) (3)
sport®, game*, movie*, film*, museum™, Afghan*, Kabul, Iraq*, Baghdad, bin
Olympic* obituar®, memorial*, art, arts, Laden, al-Qaeda, ISIS, Islamic State,
book*, memoir*, price war*, Saddam, China, Chinese, Beijing,
veteran®, tribute*, music, racing, Russia*, Moscow, North Korea*,
cancer, mafia, blackout™®, Pyongyang
earthquake*, tsunami*, natural
disaster*,

This table lists the exclusion terms used in the construction of the Canada, U.K., and Japan
placebo indices. * denotes the truncation operator.

Figure A4 plots the Japan, Canada, United Kingdom and Russia placebo indices
separately against the UCT index (click the figure to forward to the next country). In
contrast to the UCT index, the long-term trajectories of the UK and Canada indices are
flat while the Japan index is downward trending. Pairwise correlations are reported in
Table A5 and they are not strong. The correlation coefficient between the UCT and U.S.-
Japan indices is negative, while the UCT and U.S.-Russia indices are the most closely
correlated with a coefficient of 0.553. However, the UCT and the U.S.-Russia indices
exhibit substantial independent variation, with the latter spiking in 2014 with takeover
of Crimea and in 2017 and 2018 with the allegations of meddling in U.S. elections.

Having demonstrated the dissimilarity between the UCT and placebo indices, we next
examine whether these differences are meaningful. We add the four placebo indices one
at a time to the baseline firm investment model (Equation 1) and estimate:

CAPX; 40
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Figure A4: UCT and Placebo Indices
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Note: The monthly UCT index with the Japan, Canada, U.K., and Russia placebo indices from Jan.
1993 to Sep. 2022, normalized to have a mean of 100 over the plotted period. Use the arrow buttons to
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scroll between the placebo indices.

Table A5: Correlation Matrix of UCT and Placebo Indices

UCT Japan Canada U.K. Russia
ucT 1.000 - — — -

Japan  -0.452 1.000 - - -
Canada 0.255 0.174 1.000 — -
U.K. 0.342 0.083 0.384  1.000 —

Russia  0.553 -0.203  0.308  0.225 1.000

This table lists the correlations between the UCT and
placebo indices. The sample period is Jan. 1993-Sep.
2022.

with ¢, the lag length, ranging from 1 to 4 quarters. The results with the Japan, Canada,
U.K., and Russia placebo indices are shown in Table A6. As with Table 2, columns 1
— 4 report the results with cash flows, sales growth, Tobin’s Q, quarterly GDP growth,
and the EPU and GPR indices as controls, while columns 5 — 8 also control for consumer
sentiment, expected business conditions and the 6-month ahead GDP forecast.



The negative relationship between the UCT index and firm investment remains signif-
icant after controlling for U.S. tensions with Japan, Canada, the U.K. and Russia. This
robustness provides quantitative evidence that the UCT index captures China-specific
information not reflected in the other country indices.
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Appendix E: Robustness to False-Positive Article Hits

One concern regarding our news-based methodology is potential effect of false positive
search results. It is possible for articles not discussing US-China tension to contain the
relevant keywords and thus be included in our search. These articles will add idiosyncratic
noise to our index, and if the false positives are non-randomly scattered, may lead to bias
as well. In this section, we examine robustness to false positives

Table A7: Excluded Terms for the False-Positive Robust Indices

General Exclusion Terms Sports Sports Exclusion Terms I1
Exclusion
Terms I
(1) (2) (3)
movie*, film*, museum*, obituar*, sport*, game*, basketball*, soccer®, football*,
memorial®*, art, arts, book®, memoir*, Olympic* diving*, swimming*,
price war*, veteran*, tribute*, music, gymnastic*, ping pong, tennis*,
racing, cancer, mafia, blackout*, badminton*, figure skate*,
earthquake*, tsunami*, natural skiing, snowboard*, hockey*,
disaster*, Afghan*, Kabul, Iraq®*, gold medal*, silver medal*,
Baghdad, bin Laden, al-Qaeda, ISIS, bronze medal*

Islamic State, Saddam

This table lists the exclusion terms used in the construction of the false-positive robust indices.
* denotes the truncation operator.

We begin by constructing false positive robust UCT indices where the keyword search
does not count any article that contains specific exclusion terms. These terms are dis-
played in Table A7. The general exclusion terms are selected from Caldara & Tacoviello
(2022) and are chosen to discard articles discussing a wide range of irrelevant topics from
arts and entertainment to natural disasters to obituaries. We also add to this list terms
associated with conflicts in the Middle East, as news coverage of US participation in the
Afghanistan and Iraq Wars may be another source of false positives.

Filtering out the irrelevant sports-related articles is a more complicated task. Since
sporting events such as the 2022 Beijing Olympics are at a conduit of significant tensions
between the U.S. and China, the outright exclusion of terms like “sport” or “Olympic”
may lead to the removal of legitimate tension-related articles. Given this nuance, we
report three separate of false-positive robust indices constructed using different sets ex-
clusion terms.

The first index, (UCT exclude general), does not filter out any sports-related articles
and excludes only the general exclusion terms. The second index (UCT exclude sports
I) excludes both the general exclusion terms as well as the terms “sport”, “game”, and
“Olympic”. The third index, (UCT ezclude sports II) replaces “sport”, “game”, and
“Olympic” with the expanded set of sports-related terms shown in Column 3 of Table ?7.
The reasoning behind this third index is that by excluding only the articles mentioning
specific sports and awards, we are more likely to filter out genuine sports reporting while
keeping the articles discussing geopolitical tensions around sporting events.

Finally, we construct a robust index that uses ProQuest Newstand’s subject indexing
system to filter irrelevant articles. This UCT subjects index is constructed by searching
for all articles whose text mentions the United States (or U.S. or Washington), China (or

11



Table A&: Correlation Matrix of False-Positive Robust UCT Indices

UCT  Exclude Exclude Exclude Subjects
Index Baseline General Sports I Sports I1

UCT Baseline 1.000 - — — _

Exclude General 0.981 1.000 - - -
Exclude Sports I 0.899 0.930 1.000 - -
Exclude Sports IT ~ 0.919 0.951 0.995 1.000 -

Subjects 0.942 0.931 0.949 0.952 1.000

This table lists the correlations between the UCT and the false-positive
robust indices. The sample period is Jan. 1997-Oct. 2022.

Chinese or Beijing) as well as a category (iii) tension term, and which is indexed with a
subject tag that matches one of the category (ii) topic terms listed in Table A2. Due to
data limitations, the UCT subjects index extends back to only 1997.

Figure A5: Robust UCT Indices with Baseline UCT
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and subjects robust indices from Jan. 1993 to Oct. 2022, normalized to have a mean of 100 over the

plotted period. Use the arrow buttons to scroll between the robust indices.

Figure A5 displays the four false positive robust indices plotted separately against the
baseline UCT index. Each false positive robust index is highly similar to UCT. However,
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these indices do diverge during the 2008 and 2022 Beijing Olympics. In particular, the
baseline index and the ezclude general index spike in August 2008 and February 2022
while the exclude sports I index experienced declines in those months. The ezclude
sports Il index is relatively flat for the 2008 and 2022 Olympics whereas the subjects
index exhibits a small spike only for February 2022. We believe that the large spikes in
the main index during the Olympics are more plausible than the flat values or dips in the
exclude sports I, exclude sports Il and subjects robust indices. US-China tensions have
been significantly exacerbated by events related to the Olympics, such as the pro-Tibet
protests surrounding the 2008 Olympics or the Xi-Putin meeting during and the U.S.
diplomatic boycott of the 2022 Winter Olympics.

The correlations between each index are reported in Table A8. Notwithstanding the
differences in behavior around the Olympics, each false positive robust index is highly
correlated with the baseline UCT index, which affirms the robustness of our methodology
to the presence of false positives.

13



Appendix F: Firm Investment and Other UCT Indices

We re-estimate the firm investment model (Equation 1) but replace the baseline UCT
index with the earnings-call index created in Section 3.1 (Table A9), with the “China-
scaled” UCT index (Table A10), and with the intensive margin index (Table A11), both
created in Appendix C. We find a strong negative association between firm investment
and the earnings-call, the “China-scaled,” and the intensive margin UCT indices.
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Appendix G: Properties of UCT Betas

Figure A6: UCT Betas Frequency
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Note: Distribution of the UCT betas, with 1% outliers removed.

We examine how the UCT betas displayed above are correlated with various firm and
stock characteristics. We regress the UCT beta on the market beta, market volatility
beta, log market capitalization, mentions of “China” in earnings calls, and asset growth
rates. The market beta and market volatility betas are computed by regressing monthly
stock excess returns on market excess returns and the CBOE volatility index (VIX)
from January 1993 to December 2019. Market capitalization is measured each month
by taking product of shares outstanding and stock price, both obtained from CRSP.
“China” mentions is the count of “China” or “Chinese” in each firm’s quarterly earnings
call transcripts, scaled by the total number of words. Asset growth rates is the quarterly
change in firm total assets, obtained from COMPUSTAT. For market capitalization,
“China” mentions, and asset growth, we take the average of the period-specific values for
each firm from 1993 to 2019. All variables are standardized by Z-score.

The results are shown in Table A12. Recall that more negative UCT betas are indica-
tive of greater exposure to U.S.-China tension. Firms with greater exposure therefore
have higher market betas and lower market volatility betas, as well as larger market
capitalizations (columns 1 — 3). Firms more vulnerable to U.S.-China tension also men-
tion “China” more in their earnings call transcripts (Column 4). More vulnerable firms
also exhibit marginally higher asset growth rates (Column 5), although this result is not
statistically significant.

Finally, we investigate how the UCT betas vary by industry. UCT betas are ranked
by decile. For each 3-digit SIC code, we compute the average decile across all firms
belonging to that industry. The industry classes belonging, on average, to the highest
and lowest deciles are reported in Table A13.%

29For clarity, Table A13 omits SIC codes with less than 5 firms. Otherwise, the highest and lowest
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Table A12: UCT Betas Firm & Stock Characteristics

Dependent Variable: UCT Beta
Mkt. Beta  VIX Beta  Mkt. Cap. China Mentions  Asset Growth
Model: (1) (2) (3) (4) (5)
Variables
Market Beta —0.263**
(0.039)
VIX Beta 0.264***
(0.067)
Log Market Cap. —0.127**
(0.021)
China Mentions —0.178**
(0.075)
Asset Growth —0.016
(0.038)
Fit Statistics
Observations 1,299 1,299 1,299 294 1,267
R? 0.069 0.070 0.016 0.021 0.0002

This table reports the regression results of the UCT betas on firm characteristics. All variables

are standardized by Z-score.
Heteroskedasticity-robust standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table A13: Industries with the Highest and Lowest UCT Betas

Industry SIC Code Avg. Decile No. of Firms
Most Vulnerable

Computer and Office Equipment 357 2.375 8
Oil and Gas Field Services 138 2.813 16
Plastic Materials and Synthetics 282 3.200 5t
Miscellaneous Business Services 738 3.385 13
Electronics Components and Accessories 367 3.670 27
Motor Vehicles and Equipment 371 3.636 11
Computer and Data Processing Services 737 3.864 59
Least Vulnerable

Water Supply 494 8.625 8
Electric Services 491 8.481 27
Personal Credit Institutions 614 8.400 5
Management and Public Relations 874 7.625 8
Gas Production and Distribution 492 7.500 12
Operative Builders 153 7.250 8
Combination Utility Services 493 7.214 14

This table lists the top and bottom-most SIC 3-digit industry classes, ranked by average
firm UCT beta decile. Industries with less than 5 firms in sample are excluded.

ranked industries would be exclusively those that contain a single firm with a top or bottom decile beta.
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Appendix H: Properties of China Betas

Figure A7: China Betas Frequency
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Note: Distribution of the China betas, with 1% outliers removed.

As with the UCT betas, we regress the China betas on firm and stock characteris-
tics: market beta, market volatility beta, log market capitalization, ” China” mentions in
earnings call transcripts, and asset growth rates. These characteristics are constructed
as outlined in Appendix H.?" Finally, we also regress the China beta on the UCT beta to
directly gauge the correlation between these two measures of China exposure.

The results are reported in Table Al4. Higher China betas suggest greater firm
exposure to China. More exposed firms thus tend to have larger higher market betas,
lower market volatility betas, and larger market capitalizations (columns 1 — 3). They
also mention ”China” more in their earnings calls and exhibit marginally higher asset
growth rates (columns 4 — 5), although this relationship is not statistically significant.
These properties align with the characteristics of low UCT beta firms, as identified in
Appendix H. High China beta firms also tend to have low UCT betas (Column 6), which
provides additional evidence that the UCT betas and China betas are in agreement.

30There is one difference between the characteristics constructed for the UCT betas and the character-
istics for the China betas. Variables for the latter are constructed using data from 2014 to 2019 instead
of from 1993 to 2019 to match the availability of the ASHR ETF used to create the China betas.
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Table A14: China Betas Firm & Stock Characteristics

Dependent Variable: China Beta
Mkt. Beta  VIX Beta Mkt. Cap  China Mentions  Asset Growth UCT Beta
Model: (1) (2) (3) (4) (5) (6)
Variables
Market Beta 0.300***
(0.022)
Vix Beta -0.281**
(0.022)
Log Market Cap. 0.087***
(0.029)
China Mentions 0.089**
(0.041)
Asset Growth 0.020
(0.020)
UCT Beta -0.142%*
(0.028)
Fit Statistics
Observations 1,723 1,723 1,723 486 1,682 1,186
R? 0.090 0.079 0.008 0.012 0.000 0.017

This table reports the regression results of the China betas on firm characteristics. All variables are standardized
by Z-score.

Heteroskedasticity-robust standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Appendix I: UCT and Aggregate Economic Effects

VAR Impulse Responses to UCT Shocks
We begin by identifying shocks to UCT in a standard Cholesky VAR model. As is well-

known, identification is achieved through imposing the restrictions implied by a recursive
ordering on the By matrix in the structural model:

p
A()Yt = ZA.]Yt—.] + &
j=1
or

p
Y. =) B;Yi+ Bos

j=1

where Bg = Ag 7, B; = AoflAj for 7 € [1,p], and ¢, is the vector of structural shocks.
Specifically, in a Cholesky identification, Bg is assumed to be the lower-triangular ma-
trix resulting from the Cholesky decomposition of the variance-covariance matrix of the
reduced-form innovations X.%!

In our baseline VAR, we include the logs of U.S. and Chinese industrial production
(IP), U.S. consumer price index (CPI) and China’s producer price index (PPI), bilateral
U.S.-China imports and exports, our UCT index, the one-year U.S. Treasury bill rate,
Chinese M2, the Gilchrist & Zakrajsek (2012) excess bond premium (EBP), and the log
RMB-to-USD nominal exchange rate.*? In addition, we include a measure of effective
U.S. bilateral tariffs: the ratio of import duties to total imports. Series are monthly from
December 1999 to December 2019, with the end date chosen to side-step Covid-related
effects in the data. Lag length is six. The slow-moving output and price components are
ordered first, followed by bilateral trade and U.S. tariffs. Since both monetary policy as
well as the financial and currency markets move much more quickly, those components
are placed after the UCT index. We report impulse response functions with respect
to a one-standard-deviation shock to the UCT index along with 68 percent confidence
intervals bootstrapped by 100 draws.*® The US Treasury rate, excess bond premium, and

31That is, Bo is chosen suct that it satisfies:
E(utug) =Y = B()B()/

Then, the series of Cholesky shocks can be recovered by using the relationship between reduced-form
and structural residuals implied by the structural model:

uy = Bogy

or equivalently:
er=Bo luy = Aguy

32t is conventional to use China’s PPI and M2 to reflect price conditions and monetary policy stance;
see Chen, Ren & Zha (2018). EBP is the component of the remaining spread between an index of rates
of return on corporate securities and the rate on a government bond of a similar maturity, after the
default risk component is removed. This reflects investors’ willingness or ability to bear risk and thus
serves as a proxy for credit spreads and provides a convenient summary of the other financial indicators
left out of the VAR.

33Recognizing the arbitrariness of Cholesky orderings in VARs that involve multiple financial variables,
we also check and confirm robustness to alternative orderings.
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Figure A8: VAR IRF's for a UCT Index Shock
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Note: The black lines denote the impulse response functions following a one standard deviation positive
shock to UCT. The upper and lower bounds show 68% confidence intervals, boot-strapped with 100
draws. Responses are expressed as percentage changes, except for the T-Bill rate, EBP, and the RMB-

USD exchange rate, which are measured in percentage points.

currency exchange rate components are in levels while all other components are in logs.
Results are displayed in Figure A8. Both U.S. and Chinese industrial production
decrease in response to a rise in tension. After 8 to 10 months, U.S. and Chinese IP have
reached their troughs, with the former shrinking by 0.3% while the latter shrinks by 0.1%.
The effect on Chinese IP is less persistent. In addition, tension affects both components
of trade negatively. Exports to the U.S. from China decrease by 0.7%, while imports
into China from the United States decline by 1.5%, both with a trough of approximately
8-12 months after the shock. We also see a persistent 1.5% increase in the U.S. imports-
to-duties ratio, suggesting a long-lasting hike in tariffs on bilateral trade. Finally, the
U.S. EBP increases by 0.1 percentage points eight months after the shock, suggesting
an increase in borrowing costs, while the dollar appreciates against the yuan, which is
indicative of the “safe haven” role for the dollar in times of heightened global strife.*

34For robustness, we estimates specifications that add one at a time to the baseline VAR measures of
EPU, trade policy uncertainty (TPU), and geopolitical risk (GPR). Results are highly robust, suggesting
that UCT shocks transmit to financial and macroeconomic outcome variables even when controlling for
these related measures. We also find that impulse responses using Jorda (2005) local projections produce
similar results, as we show more precisely in our trade diversion findings below.
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UCT and the distribution of U.S. aggregate activity

We explore the impact of elevated U.S.-China tension on the distribution of future eco-
nomic outcomes by estimating the following quantile regression:

Q(Ayry1) = a+ JUCT, + ¢ (-2)

where Ay;yq is the one-period ahead growth in U.S. industrial production in percentage
points and UC'T is normalized to have unit standard deviation. Model -2 is estimated at
the median, 10th and 90th percentiles. The results are shown in Table A15, along with
estimates from an OLS counterpart. The OLS and 50th percentile coefficient estimates
are negative and the extreme ends of the growth distributions behave differently following
a UCT shock. The 10th percentile effects are approximately double the size of their OLS
counterparts, whereas the 90th percentile effects are close to zero. Elevated US-China
tension is therefore associated with greater dispersion of future growth.

Table A15: UCT and IP Growth

Dependent Variable: AIP
Model: (1)
OLS -0.288
(0.208)
Quantile
Median -0.127%%*
(0.045)
10th Qtile L0.427%%
(0.142)
90th Qtile 0.031
(0.081)
Observations 360

This table reports the OLS, as well as the 10th, 50th,
and 90th quantile regression results of Equation (-
2). The dependent variable, the one-month ahead IP
growth, is expressed in percentage points, while UCT,
the right-hand side variable, is standardized by Z-score.
The sample period is Jan. 1993-Dec. 2022.
Heteroskedasticity robust standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

UCT and U.S. recession risk

Having shown that a spike in the UCT index corresponds to increased variance in future
economic outcomes, we next examine the relationship between UCT and recession risk
directly. To measure U.S. recession probability, we use the Sahm (2019) rule recession
indicator, which is the difference between the three-month moving average of unemploy-
ment and the minimum unemployment in the preceding 12 months. We estimate:

P, = a+ BiUCT, + BoAGDP,_1 + € (-3)
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where P, is the Sahm recession probability in percentage points, AGDP, ; is lagged
monthly US real GDP growth, and UCT is normalized to unit standard deviation.*’
The results of Model -3 are shown in Table A16 and they indicate a positive relationship
between elevated U.S.-China tension and greater recession risk. A one-standard-deviation
increase in UCT is associated with a 0.23 percentage point increase in the Sahm rule
indicator without controls, and a 0.17 p.p. increase when controlling for the lagged US
real GDP growth rate.

Table A16: UCT and Recession Probability

Dependent Variable: Sahm Recession Indicator

Model: (1) (2)

Variables

UCT Index 0.225%* 0.165*
(0.099) (0.093)

Controls

AGDP No Yes

Fit Statistics

Observations 360 360

R? 0.036 0.131

This table reports the results of Equation (-3). The de-
pendent variable, the Sahm recession probability, is in
percentage points, while the UCT variable is standard-
ized by Z-score. The sample period is Jan. 1993-Dec.
2022.

Heteroskedasticity robust standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Action vs. uncertainty

We next investigate the different roles of action vs. uncertainty in the aggregate transmis-
sion of U.S.-China tension. To that end, we use the same VAR model as with the baseline
index and estimate impulse responses to innovations in the action and uncertainty compo-
nents separately. As shown in Figure A9, a one-standard-deviation positive shock to the
uncertainty component has a large and persistent effect of depressing output and bilateral
trade as well as increasing unemployment and EBP. A one-standard-deviation positive
shock to the action component generates significantly larger and more protracted adverse
effects on bilateral trade, while having relatively muted effects on output and borrowing
costs. It appears that the adverse aggregate output effect of UCT is primarily driven by
its uncertainty component, despite a milder trade response. This also implies that the
negative transmission of UCT operates through channels other than trade.

35We interpolate quarterly real GDP figures to monthly frequency, and then compute the monthly
growth rate.
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Figure A9: VAR IRFs for Action and Uncertainty Subindex Shocks
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Note: The red (blue) lines denote the impulse response functions following a one standard deviation
positive shock to the UCT action (uncertainty) subindex. The upper and lower bounds show 68%
confidence intervals, boot-strapped with 100 draws. Responses are expressed as percentage changes,
except for the T-Bill rate, EBP, and the RMB-USD exchange rate, which are measured in percentage

points.
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Appendix J: UCT Viewed from Outside the U.S.

Figure A10: UCT-CN Index (People’s Daily)
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Note: The monthly UCT-CN index from Jan. 1993 to Nov. 2022 normalized to a mean of 100 over the
plotted period.

Figure A11: UCT indices by Newspaper Origin
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Note: The monthly UCT indices constructed from U.S., U.K., Canadian, Chinese, and Hong Kong
newspapers from Jun. 1996 to Nov. 2022 normalized to a mean of 100 over the plotted period. U.K.
newspapers include the Daily Telegraph, Financial Times, and the Guardian. Canadian newspapers
include the Globe & Mail, Ottawa Citizen, Toronto Star, and the Vancouver Sun. Chinese newspapers
include the People’s Daily. Hong Kong newspapers include the South China Morning Post.
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Table A17: UCT Correlations by Newspaper Origin

US UK CA CN HK

Us 1.00 - - - -
UK 0.84 1.00 - - -
CA 0.78 0.63 1.00 - -
CN 0.056 -0.08 0.12 1.00 -
HK 0.76 092 0.54 -0.14 1.00

This table reports the correla-
tions between the baseline UCT,
and the indices constructed from
other countries’ newspapers. The
sample period is Jun. 1996-Nov.
2022.

Figure A10 plots the U.S.-China tension index constructed from mainland China’s Peo-
ple’s Daily newspaper, with notable fluctuations labelled. Figure A11 plots the baseline
U.S. newspaper UCT index along with the People’s Daily index and UCT indices con-
structed from newspapers from the Canada, Hong Kong, and the U.K. Correlations across
the indices are reported in Table A17.

What can we learn from differences in the indices? The largest discrepancy between
them occurs from 2016 onwards, when the U.K. and Hong Kong indices reports notably
higher tension levels than the others. This could be due to Brexit, as the U.K. experienced
a changing relationship with other world powers, including the U.S. and China, or to
domestic upheaval in Hong Kong. This, compounded with the heightening economic
tensions between the U.S. and China and the trade war, may have led the other economies
to be particularly sensitive to U.S.-China relations. Moreover, the substantial differences
between the English language-based indices and those from China are indicative of a
trend toward increased international polarization, which has become the subject of intense
media scrutiny. We leave for further investigation the sources and implications of these
differences.
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