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Abstract
In counterfactual thinking, an imagined alternative to the reality that comprises an antecedent and a consequent is widely adopted in 
political discourse to justify past behaviors (i.e., counterfactual explanation) or to depict a better future (i.e., prefactual). However, 
they have not been properly addressed in political communication literature. Our study examines how politicians used counterfactual 
expressions for explanation of the past or preparation of the future during COVID-19, one of the most severe public health crises. All 
Congressional speeches of the Senate and House in the 116th Congress (2019-2020) were retrieved, and counterfactual expressions 
were identified along with time-focusing in each speech, using recent advances in natural language processing (NLP) techniques. The 
results show that counterfactuals were more practiced among Democrats in the Senate and Republicans in the House. With the 
spread of the pandemic, the use of counterfactuals decreased, maintaining a partisan gap in the House. However, it was nearly stable, 
with no party differences in the Senate. Implications of our findings are discussed, regarding party polarization, institutional 
constraints, and the quality of Congressional deliberation. Limitations and suggestions for future research are also provided.
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Non-Technical Summary

Background
Since the outbreak of COVID-19 in March, compared to other countries, the United States (US) had time, even if insufficient, to 
prepare for the approaching threat of COVID-19. However, there were massive administrative failures in the early stages of 
COVID-19 spread, and preventative public health policies were not appropriately executed, resulting in many sufferings and 
deaths that could be saved. Regarding political communication, it is important to examine how US politicians (1) suggest taking 
preemptive actions at the early stage and (2) ask accountability for the inaction of preventative policies. Against this backdrop, 
this study focuses on US politicians’ use of counterfactual expressions.

Why was this study done?
Counterfactual expressions, such as the “as if …” or “what if …” statements, are popular and used practically in political as well 
as ordinary discourse. Despite the widespread practice of counterfactuals, however, they have not been properly addressed in 
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political communication literature. In terms of persuasion, people use counterfactuals (1) to justify past behaviors (i.e., 
counterfactual explanation) or (2) to depict a better future (i.e., prefactual). Under which circumstances do US politicians use 
different type of counterfactuals in Congressional speech? Our research goal is (a) to detect counterfactual expressions utilizing 
recent advances in natural language processing (NLP) techniques and (b) to understand how US politicians practice 
counterfactual expressions during COVID-19. This study is the first empirical research tracking the use of counterfactuals in 
Congressional speeches.

What did the researchers do and find?
We examined US politicians’ use of counterfactual expressions in Congressional speeches during COVID-19. The results show 
that counterfactuals were more practiced among Democrats in the Senate and Republicans in the House. As the pandemic 
worsened, the use of counterfactuals decreased, maintaining a partisan gap in the House. In the Senate, however, it was nearly 
stable, without party differences. Additionally, with time, politicians put more emphasis on the past (i.e., counterfactual 
expression) and less highlighted the future (i.e., prefactual). Those time trends in counterfactuals and time-focusing show that 
politicians are more likely to talk about “what happened” than “what would happen” in the later stages of the pandemic.

What do these findings mean?
We discuss the findings from theoretical perspectives of Congressional deliberation, party polarization, and bicameral 
representation. This study found that compared to the Senate, House members showed decreasing time trends with party 
differences when using counterfactuals. Those patterns suggest that House members’ use of counterfactuals is under the 
influence of (1) institutional constraints (e.g., shorter terms and lower possibilities of re-election) and (2) political polarization. 
While time trends of counterfactuals and future-focusing were decreasing in both partisans, Republicans’ use of 
counterfactuals was always higher but their future-focusing was lower than that of Democrats. The fact that Republicans put 
less emphasis on the future hints at their justification motives for the administrative failures. Our findings reflect the 
bipartisan, bicameral political system in the US. Faced with the unparalleled public health risk, partisans in the Senate and the 
House demonstrated diverging patterns of counterfactuals use. However, their differences are not unique to the pandemic 
situation and are attributable to the systematic differences between the two parties and chambers in the US.

On March 11, 2020, the World Health Organization (WHO) declared the novel coronavirus (COVID-19) as a pandemic 
(WHO, 2020). Among the developed countries of representative democracy, the United States (US) had time, even if 
insufficient, to prepare for the approaching threat of COVID-19. However, there were “massive failures of judgment and 
inaction” (Wallach & Myers, 2020) in the early stages of COVID-19 spread, resulting in many sufferings and deaths that 
could be saved (Worldometer, 2021). Regarding political communication, it is important to examine how US politicians 
(1) suggest taking preemptive actions at the early stage and (2) ask accountability for the inaction of preventative 
policies.

This research focuses on politicians’ use of counterfactual expressions—defined as linguistic expressions asking the 
audience “an imagined alternative to the reality about the past” or “the future” (Byrne, 2016, pp. 137-138; also see 
Epstude & Roese, 2008; Tetlock & Belkin, 1996)—in the US Congressional speech. Although alternative fact has been 
criticized as a pejorative term equated with “fake news” or “misinformation” in recent political discourse (e.g., Barrera 
et al., 2020; Kakutani, 2018), the use of counterfactuals has been continuously practiced in political as well as ordinary 
discourse. For example, ancient Greek politicians, according to Thucydides’ (ca. 400 B.C.E./1974) portrayal in History 
of the Peloponnesian War, frequently exercised counterfactual expressions to persuade citizens to declare wars against 
the rivals. Similarly, today’s politicians also adopt counterfactuals while justifying, defending, or excusing the negative 
consequences caused by their actions in the past (Effron, 2018; McGraw, 1991).

The paper proceeds as follows. In the next section, we define counterfactuals and discuss their political meanings in 
politicians’ rhetoric. After examining the counterfactuals research in social sciences and computational linguistics, their 
use by politicians is analyzed according to party identity, chamber type, and the stage of the COVID-19 spread. After 
reporting our findings in the Results section, implications for Congress members’ use of counterfactuals are discussed.
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The Role and Functions of Counterfactuals

Under democracy, politicians are asked to make collective decisions that might influence the country’s future (Aristotle, 
ca. 400 B.C.E./1991; Lee, 2011b; Tetlock & Belkin, 1996), and to take accountability for the consequences of their 
decisions (Weber, 1919). In the collective decision-making process, politicians exercise a variety of strategies to persuade 
or dissuade others—the colleagues of the rivals as well as the same party, and the general public (Lee, 2011b; Rippere, 
2016). Even after the decision is made, politicians are obliged to defend their decisions, especially when negative 
outcomes are associated (McGraw, 1991). Throughout the process, counterfactual expressions are commonly adopted 
as communication strategies persuading others and/or justifying the legitimacy of their former positions (Byrne, 2016; 
Effron, 2018; McGraw, 1991). Unfortunately, there is a lack of political communication studies examining the use of 
counterfactuals by politicians.

Counterfactuals are comprised of the antecedent as a cause and consequent as a result (Pearl & Mackenzie, 2018; 
Tetlock & Belkin, 1996). As counterfactuals build upon the imagined antecedent, at least since Hume (1748/1988), 
philosophers have been disputing the empirical content of counterfactuals (Dawid, 2000; Pearl, 2000). While the issue 
remains philosophically unresolved, counterfactuals, such as the “as if …” or “what if …” statements, are popular and 
used practically (Barrera et al., 2020; Pearl & Mackenzie, 2018). Moreover, medical findings (e.g., McNamara et al., 2003; 
Roese et al., 2008) imply that counterfactual thinking is inevitable for healthy human brains because individuals with 
injuries to prefrontal cortex or Parkinson’s disease reveal the loss of counterfactual thinking.

In terms of persuasion, there are two main reasons for the use of counterfactuals (Byrne, 2016). On the one hand, 
people use counterfactuals for explanation of the past, called “counterfactual explanation” (Byrne, 2016, p. 136). A 
variety of motives may appear, such as justifying the past decision or the present consequent (e.g., “If X had not been 
put in place, the situation would have been worse.”), regretting (e.g., “If X were taken earlier, more lives could be 
saved.”) or acknowledging the past decision with the relief in the present (e.g., “Without X’s assistance, my life would be 
miserable.”).

Although the motive of regret or relief has been more frequently observed among ordinary people (Byrne, 2016; 
Epstude & Roese, 2008; Pearl & Mackenzie, 2018), justification has been dominant in politicians’ discourse, especially 
when their past decision is suspected to be responsible for the present misfortune (Barrera et al., 2020; Effron, 2018; 
McGraw, 1991). As COVID-19-caused damages become apparent (Wallach & Myers, 2020), it is a common behavior to 
blame elected officials (e.g., the President or politicians of the incumbent party) or appointed officials (e.g., Director for 
Centers for Disease Control and Prevention) for their inaction.

On the other hand, people use counterfactuals for preparation for the future, termed “prefactual” or “preparatory 
counterfactual” (Byrne, 2016, p. 138). While counterfactual explanations empathize with the mutable antecedent (i.e., the 
alternative to reality about the past), prefactuals highlight the mutable consequent (i.e., the alternative to reality about 
the future) and this should be distinguished from the past-focused “counterfactual” (Epstude et al., 2016). Prefactuals 
are used as suggestions for a better future, frequently in public health campaigns (e.g., “If you quit smoking, your life 
expectancy will be longer”), commercial advertisement (e.g., “If X is implemented, your company’s efficiency will be 
promoted”), or public deliberation (e.g., “Without X, our workers will lose their job”).

As Aristotle (ca. 400 B.C.E./1991) clarified over two thousand years ago, the key function of “democratic assembly” 
is “judging about future happenings” (p. 48). From the emergence of COVID-19 in the US until its nationwide spread as 
a clear and imminent risk, we expect politicians to deploy prefactuals to ask about preemptive disinfection policies and 
prepare medical supplies before the situation worsens. By contrast, their use of counterfactuals will differ at later stages, 
when people may have become inured to the death toll and prolonged restrictions. Moreover, even before the initial 
stages, when scant attention was paid to the virus, divergent time trends were also conceivable. It was only after March 
that several political figures, including President Trump, and the public began to perceive the looming pandemic as a 
real risk. Thus, we suspect nonlinear time effects on politicians’ use of counterfactuals during the COVID-19 pandemic.

When it comes to reference points in counterfactuals (i.e., “future” for prefactual and “past” for counterfactual 
explanation), existing studies also suggest that individual differences need to be considered since temporal orientations 
of language use convey personal attitudes toward the present situation. Studies conducted in linguistic psychology 
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have found that individuals’ time-focusing displayed in their language use reveals important clues for individual and 
psychological features, such as gender, age, personality, or value priorities (Pan et al., 2018; Pennebaker & King, 1999).

More explicitly, previous studies have identified contextual factors of counterfactuals, such as self-serving motives 
and social power (Epstude et al., 2016; Scholl & Sassenberg, 2015). Individuals are less likely to engage in prefactual 
thoughts if they have more power or responsibilities over given tasks; but more likely to use counterfactuals after failure 
(i.e., counterfactual explanation). Especially in politics, counterfactuals are often deployed as communication strategies 
by increasing group identification (Milesi & Catellani, 2011) and effectively attacking the target (i.e., counterfactual 
attack; see Bertolotti & Catellani, 2018). Therefore, individual and contextual differences need to be considered when 
examining politicians’ use of counterfactuals.

In summary, people use counterfactuals for (1) explanation of the “past” (i.e., counterfactual explanation) or (2) 
preparation for the “future” (i.e., prefactual). To understand how politicians practice counterfactual expressions with 
different time-focusing, we examined Congressional speech data during COVID-19.

Factors Influencing Counterfactual Expressions: Party, Chamber Type, and Time

Politicians’ rhetorical strategies hinge on a variety of factors, which could be individual (e.g., gender, age, or endorsed 
ideology), institutional (e.g., ascribed role or discretionary power), or time-contingent (e.g., timing or moment). Regard
ing their COVID-19 deliberation, our study focuses on three crucial factors influencing the use of counterfactuals and 
time-focusing: (1) party identity (i.e., Republicans or Democrats), (2) chamber type (i.e., Senate or House), and (3) the 
stage of the COVID-19 spread (i.e., time).

First, politicians’ party identity would influence their use of counterfactuals. In the US political culture, research 
has shown that Republicans and Conservatives are more likely to use words denoting loyalty or authority and favor 
past-focusing expressions, while Democrats and Liberals are more likely to use words showing benevolence or equality 
and favor future-focusing expressions (Brady et al., 2019; Robinson et al., 2015). Although not directly examining 
counterfactuals, previous findings imply that Republicans’ language use, compared to that of Democrats, would focus 
on the reality rather than its alternatives, because of their preference for conservative and past-related values, such as 
tradition or conformity (Caprara et al., 2006; Jones et al., 2018). Thus, it can be inferred that Republicans are less likely 
to adopt counterfactuals since they are an “imagined alternative to reality.” In contrast, Democrats, who cherish liberal 
values and desire to accomplish the mutable future, are more likely to use counterfactuals.

Considering that misleading statements based on irrational projections or conspiracy beliefs are defended as “alter
native facts” among Republicans supporting Trump Administration (e.g., Effron, 2018; Kakutani, 2018), however, it might 
be too hasty to predict that Republicans intend to reserve counterfactuals because they seek certainty by focusing 
on the immutable past rather than the mutable future. Focusing on partisans’ psychological and personal differences, 
Democrats are more likely to describe the better future through counterfactuals (Robinson et al., 2015). However, it is 
also not implausible to expect the opposite relationship, as Democrats are more likely to emphasize the current state of 
American politics (Effron, 2018). Given the lack of previous research, we propose the following research question, rather 
than a theory-driven research hypothesis:

RQ1: When deliberating the issue of COVID-19 in the US Congress, how is politicians’ use of 
counterfactuals related to their party identity?

Second, politicians’ chamber type affects their use of counterfactuals and time orientation in speeches. In bicameral 
representation, the US Constitution aimed to make two chambers “as little connected” (Lee, 2011a, pp. 272-273), and 
Congress members’ institutional status and discretionary power vary. For example, US Senators are more experienced 
than House representatives with longer terms, and they represent states rather than small districts (Lee, 2011a). Thus, 
Senators are relatively free from popular short-term sentiments and work like semi-independent lawmakers (Lee, 2011a; 
Sinclair, 2000). Such differences between the Senate and House have been pointed out as the institutional factor shaping 
a different culture for each chamber. Partisan conflicts are easily observed in the House whose members are more 
likely to reflect affective polarization between Republican and Democratic citizens (Jamieson & Falk, 2000; Rippere, 
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2016). However, such conflicts have been less intense in the Senate because Senators consider each other as esteemed 
colleagues and engage more in content-oriented deliberation (Rippere, 2016) than blame games.

Moreover, numerous studies report that counterfactuals are frequently practiced by more educated and experienced 
people because they demand additional cognitive efforts and causal knowledge about the phenomena of creating 
plausible alternatives to the reality (Byrne, 2016, p. 137; Tetlock & Belkin, 1996). Historically, demographic profiles of 
members of Congress have shown that Senators, compared to House representatives, are older, with higher educational 
degrees, and serve for a longer time (Congressional Research Service, 2012, 2020). If such conjectures are correct, it 
is expected that Senators are more likely to use counterfactuals as preparative than for explanations of the past. By 
contrast, we expect that House representatives are less likely to use counterfactuals, considering their demographic 
profiles (e.g., younger age and lower levels of educational attainment) which are less conducive to cognitive demands of 
counterfactual thinking, as well as relatively insecure status (e.g., shorter terms and lower possibilities of re-election; see 
Congressional Research Service, 2012, 2020). Therefore, we shape the second research question, regarding chamber type:

RQ2: When deliberating the issue of COVID-19 in the US Congress, how is politicians’ use of 
counterfactuals related to their chamber type?

Third, time is the critical factor in predicting the role of counterfactuals in politicians’ speech. In the early stages 
of COVID-19, the use of counterfactuals would be more motivated to prepare the future when the infection risk is 
heightened (i.e., prefactuals); however, in later stages, they would be used in a retrospective sense (i.e., counterfactual 
explanations), wherein the meanings of counterfactuals are inferred using temporal orientations of speech. Furthermore, 
partisans are expected to deploy different strategies across the stages of the COVID-19 spread. The time effects on 
counterfactual expression patterns are likely to depend on politicians’ individual differences, namely, party identity or 
chamber type. Therefore, we shape a series of time-related research questions:

RQ3: When deliberating the issue of COVID-19 in the US Congress, how does politicians’ use of 
counterfactuals vary across the stage of the COVID-19 spread?

• RQ3a: How does politicians’ use of counterfactuals vary across the stage of the COVID-19 spread, 
depending on their party identity?

• RQ3b: How does politicians’ use of counterfactuals vary across the stage of the COVID-19 spread, 
depending on their chamber type?

Method

Data Gathering Procedure

To construct the Congressional speech data during COVID-19, we systematically collected the speeches of the Congres
sional Record from Congress.gov, an official website. The collection was limited to the records of Senate and House 
section in the 116th Congress (2019-2020), containing either “COVID” or “coronavirus” as a search term. The raw text 
was then parsed into individual speeches. Each speech was matched with the identified speaker, serving as a member of 
the 116th Congress (Senate or House) and whose political party is either Republican or Democratic (speeches from three 
Independent members were dropped from the corpus; two Senators and one Congressperson).

Based on the procedure described, we identified 4,446 speeches between January to November 2020. For our analysis, 
we filtered out (1) the speeches uttered by Independent members (n = 16), (2) the speeches made by two House members 
on the Senate floor (n = 2), and (3) the speeches with less than or equal to one valid sentence (n = 241). To exclude 
invalid sentences (e.g., abbreviations with a period, such as “H. Res. 925”), we applied the results of part-of-speech (POS) 
tagging and dependency parsing using the R “spacyr” package (version 1.2.1; Benoit & Matsuo, 2020). In our analysis, 
a sentence is treated as “valid” only if its root word is a verb, and only valid sentences were included. Further, because 
the speeches with one valid sentence are merely courtesy expressions or debate rules (e.g., “I reserve the balance of my 
time.”), we required speeches to have more than just one valid sentence. Out of 241 removed speeches, seven had none 
of the valid sentences and 234 had only one valid sentence. As a result, an individual speech corpus, featuring 4,187 
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speeches with 191,296 valid sentences uttered by 500 unique members of Congress, was constructed. In the corpus, each 
of the 500 members gave a Congressional speech at least once.

Measures

Dependent Variable

Counterfactual expression — To identify counterfactual expressions in Congressional speech corpus, we combined 
token-based and POS-based rules with syntactic dependencies. There has been significant work on identifying discourse 
relations, mainly (1) building annotated corpora, such as the Penn Discourse Treebank (PDTB; Prasad et al., 2008) 
or Rhetorical Structure Theory Discourse Treebank (RST-DT; Carlson et al., 2001), and (2) automating the annotation 
procedure as a parser (Feng & Hirst, 2012; Lin et al., 2014). Unlike other all-purpose parsers such as the Lin parser 
(Lin et al., 2014), our approach focuses on identifying the predefined counterfactual forms. To reflect the unidirectional 
relationship between the antecedent and consequent in counterfactual expressions, we represented each sentence as 
a CoNLL-style dependency tree.1 Then, as a top-down approach, we identified the single root verb and its leaf verb(s)—
which depends on the root—per sentence. The root and leaf verbs are candidates of the consequent and antecedent, 
respectively. Moreover, prior to that, each sentence is tokenized, lemmatized, and POS tagged. As a result, each word 
and punctuation (“token”) is identified with its basic form (“lemma”) and grammatical information (i.e., “POS tag”). As 
previously mentioned, we used the R “spacyr” package (version 1.2.1) for parsing and tagging. Finally, we extracted the 
counterfactual forms and types presented in Table 1.

Table 1

Three Forms of Counterfactual Expression

Form Example

Conditional Conjunction If we do not move this bill, the death will be in our districts.

(Mr. GARAMENDI)

Verb Inversion Had he (= Mr. HOYER) been serious about that, there would have been a discussion before this 

bill ever came to the floor.

(Mr. PALMER)

Wish/Should I wish this bill was not necessary, but unfortunately, it is now more imperative than ever.

(Mr. LOFGREN)

Note. The root verb, consequent, antecedent and keyword are highlighted.

In Table 1, we introduced three popular forms of counterfactual expression (Janocko et al., 2016; Son et al., 2017; Yang et 
al., 2020). Examples are drawn from our Congressional speech corpus (see Section A of the Supplementary Materials for 
details; our detection rules are illustrated through the examples in Table 1).

Regarding the “Conditional Conjunction” form, the consequent consists of a modal verb, and the antecedent consists 
of a base verb, a past-tense verb, or a modal verb, preceded by a conditional conjunction, such as “If” or “Unless.” For 
the “Verb Inversion” form, the sentence begins with a verb inversion (e.g., “Had he …” or “Were I …”), followed by a 
past-tense antecedent and a modal consequent. In the “Wish/Should” form, the clause in the past tense following “wish” 
or “should” is the antecedent and the consequent is omitted, yet implied as a better situation.

In total, we detected 1,843 (0.96%) counterfactual expressions out of 191,296 sentences. This is consistent with the 
previous finding that only 1% of tweets were counterfactual (Son et al., 2017). Among the three forms in Table 1, 

1) https://universaldependencies.org/u/dep/index.html
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conditional conjunction occurred most frequently at 1,326 expressions. As a result, we calculated the total number of 
counterfactual expressions in each Congressional speech (M = .44, SD = .96).

Time-Focusing — To identify time-focusing in Congressional speech, we utilized tense information of root verbs in 
a valid sentence. This is comparable to Linguistic Inquiry and Word Count (LIWC; Pennebaker et al., 2015) approach, 
but our measures are sentence-level using syntactic parsers (Feng & Hirst, 2012; Lin et al., 2014), rather than word-level 
using LIWC-styled dictionary. If the root verb in a sentence is a modal verb (e.g., will, would, etc.), the sentence 
is labeled as “future.” Similarly, we labeled the sentence “present” or “past” according to its root verb tense. Of the 
191,296 sentences, 35,038 (18.3%) were past-oriented, 130,551 (68.2%) were present-oriented and 22,108 (11.6%) were 
future-oriented. Less than 2% of total sentences were unlabeled, most of which were perfect modal verbs and classified 
as counterfactuals.

In summary, we have three measures of time-focusing: (1) the number of past-focused sentences (M = 8.37, SD = 
15.31), (2) the number of present-focused sentences (M = 31.18, SD = 36.91), and (3) the number of future-focused 
sentences (M = 5.28, SD = 6.84).

Independent Variables

Party identity — Congress members’ party identity was considered to measure the partisan gap in language use. 
Our Congressional speech corpus examined 500 unique members of the 116th Congress, each of them affiliated with 
either the Republican or the Democratic party. Out of 500 members, 235 (47%) were Republicans and 265 (53%) were 
Democrats. This variable was effect-coded when entered in the regression models (Republican = 1, Democrat = -1).

Type of chamber — To reflect the bicameral nature of the US Congress, chamber type was considered as another 
independent variable. Our data included 98 (19.6%) members of the Senate and 402 (80.4%) members of the House. 
For the Senate (n = 98), 53 (54.1%) were Republicans and 45 (45.9%) were Democrats. For the House (n = 402), 182 
(45.3%) were Republicans and 220 (54.7%) were Democrats. This variable was also effect-coded for our regression models 
(Senate = 1, House = -1).

Calendar time as the stage of COVID-19 spread — Our data range between January 23rd and November 10th, 2020. 
Since the pandemic spread in the US as well as other countries with a tremendous number of confirmed cases and 
deaths, it is reasonable to expect members from the two parties serving in two separate chambers to differently interpret 
and judge the situation at each time point. We treated calendar time as a measure of blame risk severity for two reasons. 
First, the total counts of confirmed cases and deaths due to COVID-19 in the US continue to rise during the period (The 
New York Times, 2020; see the “New Confirmed Cases” column in Table 2). Second, calendar time has strong positive 
correlation with the confirmed cases (r = .97, p < .001) and deaths (r = .99, p < .001). When estimating the time effect 
on Congress members’ use of counterfactual expressions and time-focusing, we first transformed calendar dates into 
numbers, and then standardized them.

Further, its quadratic form was added as there may exist nonlinear time trends. The number of Congressional 
speeches addressing COVID-19 fluctuated greatly as the number of confirmed cases continued to resurge. Table 2 
confirms that until February, COVID-19 was yet to become a major or urgent risk in the US, with both number of 
speakers and number of speeches below 100 (NSpeaker = 72, NSpeech = 82). In March, however, the number of speakers 
soared to 300 and the number of speeches to over 600 (NSpeaker = 300, NSpeech = 608), showing that the majority of US 
Congress members began to regard the pandemic with greater concern. The increase appeared to be non-negligible, 
even compared to the increase in the number of unique session dates (NSession = 10 in February; NSession = 20 in March). 
The ensuing time trends also resembled the pattern of the COVID-19 spread in the US, hitting its highest peak in July 
(NSpeaker = 370, NSpeech = 846; also see the “New Confirmed Cases” column).
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Table 2

Monthly Totals of New Confirmed Cases in the United States and COVID-19 Related Congressional Speech in the 116th Congress

Month New Confirmed Cases

Congressional Speech

NSession NSpeaker NSpeech

2020-01 7 2 2 2

2020-02 63 10 72 82

2020-03 188,391 20 300 608

2020-04 887,295 4 157 167

2020-05 723,546 15 243 496

2020-06 854,019 20 324 799

2020-07 1,918,348 12 370 846

2020-08 1,473,786 9 143 201

2020-09 1,217,279 13 294 695

2020-10 1,946,192 9 162 279

2020-11 1,428,492 2 9 12

Note. “NSession” is the number of unique session dates, “NSpeaker” is the number of unique speakers, and “NSpeech” is the number of Congressional speeches 
in each month.

Statistical Methods

Our dependent measures are count variables to which conventional ordinary least square regression approach cannot 
be applied. Congress members from different states can make multiple speeches across different time points, which 
violates the independence assumption taken in general linear models (GLMs). Thus, special care should be taken when 
investigating our research questions. Specifically, multi-level zero-inflated Poisson (MZIP) model, along with multi-level 
Poisson (MP) model, with the total number of sentences as an offset variable were adopted for three reasons (for 
modeling details, see Section B of the Supplementary Materials). To estimate the MZIP and MP models, we used the R 
package “glmmTMB” (version 1.0.2.1; Brooks et al., 2017).

In the next section, we reported results of MZIP model for the number of counterfactual expressions; results of MP 
model for the number of (1) past, (2) present, and (3) future-focused sentences in a Congressional speech. In MZIP and 
MP models, we estimated the main effects of three independent variables (i.e., party, chamber, and calendar time) and 
their two-way interaction effects. Three-way interaction effect term was not included in the models as it fails to achieve 
conventional statistical significance.

Results

Descriptive Statistics for Counterfactual Expressions in Congressional Speech

Table 3 presents the average proportions of counterfactual sentences in speech. The numbers are tallied in each chamber 
and party of members, presenting the means of speech-wise ratios of “the number of counterfactual sentences” to “the 
total number of sentences” (see the “Counterfactual” column). Similarly, average proportions of time-focusing sentences 
are the means of speech-wise ratios of “the number of past-, present-, or future-focused sentences” to “the total number 
of sentences” (see the “Time-focusing” columns).

Two findings are notable in Table 3. First, Congress members have different strategic preferences regarding counter
factual expressions, depending on their party identity and type of chamber. In the Senate, Democrats (0.94%) used 
counterfactual expressions more frequently than Republicans (0.77%). In the House, however, Republicans (1.05%) used 
counterfactual expressions more frequently than Democrats (0.79%). Compared to the Senate (0.17%), the absolute 
partisan difference was larger in the House (0.26%). Second, members used past-focused sentences more frequently 
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in the Senate (19%) than in the House (13%). Accordingly, Senators were less likely to use present- or future-focused 
sentences, compared to House representatives.

Table 3

Descriptive Statistics for Counterfactual Expression and Time-Focusing in Congressional Speech

Source NSpeech NSentence

Average Proportion of Sentences in Speech (%)

Counterfactual Time-focusing

Use Past-focusing Present-focusing Future-focusing

Senate
Republicans 989 60,366 0.77% 18.4% 68.8% 10.4%

Democrats 762 58,380 0.94% 18.7% 67.7% 11.8%

Total 1,751 118,746 0.84% 18.6% 68.3% 11.0%

House
Republicans 981 32,284 1.05% 14.4% 70.6% 12.0%

Democrats 1,455 40,266 0.79% 11.8% 72.3% 13.9%

Total 2,436 72,550 0.89% 12.8% 71.6% 13.1%

Note. N = 4,187. The number of Congressional speeches (“NSpeech”) and their sentences totals (“NSentence”) are reported. Average proportions of 
counterfactuals (time-focusing) in speech are the means of speech-wise ratios of “the number of counterfactual (past-, present-, or future-focused) 
sentences” to “the total number of sentences.” The sum of the proportions across the three types of time-focusing could be less than 100% as there is a 
fraction of sentences whose tense cannot be identified.

Table 3 allows us a sketch of understanding patterns of counterfactual expression in Congressional speech. Still, major 
characteristics of our dependent measures (i.e., count variables with excessive zeros and multiple hierarchies) and time 
effects (i.e., calendar time) were not considered in this preliminary analysis. Therefore, we present the MP and MZIP 
regression results in the next section.

Results Predicting Counterfactual Expression and Three Types of Time-Focusing

In Table 4, the MZIP regression result for the counterfactual expression (see the “Counterfactual” columns) and MP 
models for three types of time-focusing (see the “Time-focusing” columns) are displayed.

For counterfactual expression, the MZIP regression result can be interpreted as follows (see the “Counterfactual” 
columns). Overall, independent variables affect the occurrence of counterfactual expressions (see the “Poisson” column); 
however, they barely played the role in predicting whether to use counterfactual expression in Congressional speech 
(see the “Logistic” column). Those findings are reasonable, given that most of the sentences in Congress members’ 
speech were not counterfactual expressions. In other words, the MZIP regression succeeded to filter out members who 
never use counterfactual expressions (see the bottom row in Table 4 confirming additional estimation predicting the 
zero occurrence of counterfactual expressions contributes to a significant increment of explanatory power: χ2(8) = 29.73, 
p < .001).

To facilitate understanding of the patterns in Table 4, we adduced Figure 1 showing how the occurrence of 
counterfactual expressions is related to Congress members’ party and chamber type. Because we have modeled the rate 
of expressing counterfactual expression in a speech by treating the total number of sentences as an offset variable in 
the MZIP model, this can be interpreted as the expected proportion of counterfactual sentences in the total number of 
sentences.
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Table 4

Regression Models for Counterfactual Expression and Three Types of Time-Focusing

Parameter

Counterfactual Time-focusing

Logistic Poisson Past-focusing Present-focusing Future-focusing

Fixed effect
Intercept -2.73*** (0.55) -4.63*** (0.06) -1.91*** (0.03) -0.36*** (0.01) -2.12*** (0.02)

Party (R = 1, D = -1)a -0.90 (0.59) 0.08† (0.04) 0.06* (0.03) -0.002 (0.01) -0.05*** (0.02)

Senate (S = 1, H = -1)b -0.05 (0.42) 0.02 (0.04) 0.20*** (0.03) -0.03*** (0.01) -0.05*** (0.02)

Party × Senate 0.01 (0.37) -0.15*** (0.04) -0.02 (0.03) < 0.001 (0.01) -0.01 (0.02)

Timec -1.04† (0.54) -0.08* (0.03) 0.07*** (0.01) -0.01*** (0.003) -0.04*** (0.01)

Time (squared) -0.28 (0.42) 0.03 (0.03) 0.01* (0.01) -0.01* (0.003) -0.003 (0.01)

Party × Time -1.10† (0.60) -0.02 (0.03) 0.01 (0.01) -0.01 (0.003) 0.01 (0.01)

Senate × Time 0.03 (0.39) 0.08** (0.03) 0.03*** (0.01) -0.02*** (0.003) 0.02** (0.01)

Random effect
σ2 (member) N/A 0.32 0.43 0.07 0.23

σ2 (state) N/A 0.10 < 0.001 0.01 0.05

Goodness of fit
AIC 5966.30 25078.77 24329.71 18796.72

-2 Log Likelihood 5930.30 25058.77 24309.71 18776.72

LR statistics χ2(df)d 29.73*** (8) N/A N/A N/A

Note. N = 4,187. Cell entries are regression coefficients of the multi-level zero-inflated Poisson regression model for “Counterfactual” and multi-level 
Poisson regression models for three types of “Time-focusing” with total number of sentences as an offset variable. Standard errors are reported in 
parentheses. Models were fit using the R “glmmTMB” package (version 1.0.2.1).
aR = Republican and D = Democrat. bS = Senate and H = House. Both variables were effect coded to interpret the coefficients. cTime denotes calendar 
dates in numbers, standardized for interpretation. dLikelihood ratio test statistics against the multi-level Poisson regression model not estimating zero 
part are reported.
†p < .10. *p < .05. **p < .01. ***p < .001.

First, we focus on the interaction between party and chamber type. According to the upper panel of Figure 1, Republi
cans were more likely to use counterfactual expressions in the House, whereas there was no substantial difference in 
the use of counterfactuals between the different party representatives in the Senate. The interaction effect term between 
the party and chamber type confirms that such pattern is statistically significant (bParty×Senate = -.15, p < .001). Second, 
the time effect is contrasted between two chambers. As shown in the upper panel of Figure 1, House members are 
less likely to make counterfactual expressions when the pandemic situation becomes worse, but Senators’ practice of 
counterfactual expressions less varies throughout the COVID-19 spread. The difference in the time effect is statistically 
significant (bSenate×Time = .08, p = .01).

Three implications for counterfactual expression can be derived from the findings reported in Table 4 and Figure 
1. First, counterfactual expressions are favored among Republicans in the House and Democrats in the Senate. Second, 
party differences in the use of counterfactuals are larger in the House than the Senate. Third, counterfactual expressions 
are more likely to be reserved, as the pandemic situation becomes worse.

For three types of time-focusing, the MP regression results for each type are provided (see the “Time-focusing” 
columns in Table 4). The lower panel of Figure 1 is drawn to assist the understanding of the patterns.

First, past-focusing exponentially increases with time (bTime = .07, p < .001; bTime(squared) = .01, p = .01) and such trend 
is found more dominantly among Senators, compared to House members (bSenate×Time = .03, p < .001). While Republicans 
favor past-focused expressions more than Democrats (bParty = .06, p = .02), such partisan gap is quite stable throughout 
the pandemic (bParty×Time = .01, p = n.s.).

Second, future-focusing continuously decreases (bTime = -.04, p < .001; bTime(squared) = -.003, p = n.s.), but the decreasing 
pattern is more prominent among House members, compared to Senators (bSenate×Time = .02, p = .01). Unlike the case of 
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past-focusing, Republicans exercise future-focused expressions more frequently than Democrats (bParty = -.05, p = .001), 
but such partisan gap does not vary across time (bParty×Time = -.01, p = n.s.).

Third, present-focusing decreases among Senators but vary less among House members (bTime = -.01, p < .001; 
bTime(squared) = -.01, p = .05; bSenate×Time = -.02, p < .001). Additionally, there was no distinct partisan differences for the use 
of present-focused expressions in both chambers (bParty = -.002, p = n.s.; bParty×Time = -.005, p = n.s.).

Figure 1

Model-Based Predicted Ratios for Counterfactual Expression and Three Types of Time-Focusing

Note. Using the fitted Poisson models in Table 4, predicted ratios (0-100%) for counterfactual expression (upper panel) and three types of time-focusing 
(lower panel) in Congress members’ speeches are illustrated.

As shown in Table 4 and Figure 1, our findings suggest that Republicans are more inclined to focus on the past, 
compared to Democrats. Also, the speeches have become dominantly past-focused in later stages of the pandemic.

Discussion and Conclusion

This study examined US politicians’ use of counterfactual expressions in Congressional speeches during COVID-19. 
The results show that counterfactuals were more practiced among Democrats in the Senate and Republicans in the 
House. As the pandemic worsened, the use of counterfactuals decreased, maintaining a partisan gap in the House. In the 
Senate, however, it was nearly stable, without party differences. Additionally, with time, politicians put more emphasis 
on the past and highlighted the future less. Those time trends in counterfactuals and time-focusing show that politicians 
are more likely to talk about “what happened” than “what would happen” in the later stages of the pandemic. We 
now discuss the findings from theoretical perspectives of Congressional deliberation, party polarization, and bicameral 
representation.

First, this study shows diverging time trends in the use of counterfactuals between two chambers. During the 
pandemic, Senators used counterfactual expressions more frequently than House members. There was no substantial 
difference between Republicans and Democrats in the Senate, but party differences were maintained in the House. As 
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aimed in the US Constitution, Senators are older and more experienced than House members with longer terms and 
more discretionary power. Moreover, party polarization in the Senate is less severe than that in the House (Jamieson & 
Falk, 2000; Rippere, 2016). Senators’ increasing past-focused and decreasing present- or future-focused utterances imply 
that their use of counterfactuals shifted to “counterfactual explanations” focusing on a mutable antecedent, expressing 
regrets over the present negative consequences.

However, the steady party differences in the House suggest that, compared to the Senate, political polarization 
might be more intense there. As language use reveals the speaker’s value priorities, including those related to party 
identity (Jones et al., 2018; Robinson et al., 2015), party differences in counterfactuals would imply the disparity between 
Republican and Democratic identities. Despite certain limitations in representing polarization precisely, this approach 
is in line with previous studies, where differences in word usage were adduced as evidence of polarization concerning 
counterfactuals (Effron, 2018) or elite communication during the COVID-19 pandemic (Green et al., 2020; Hart et al., 
2020).

Second, a more fascinating finding is the decreasing time trends among House members, with party differences 
when using counterfactuals. Compared to the Senate, two questions regarding House members’ speech could be raised: 
(1) Why are the time trends decreasing? (2) Why do Republicans prefer to use counterfactuals? For the first question, 
one plausible answer could be found in the US Constitution. At the closure of the 116th Congress, the terms of all 
House members ended, but only one-third of the Senators ended. As “being re-elected” is the top priority for most 
Congress members (e.g., Lee, 2011b; Hood, 2011), House members are less inclined to make counterfactuals about the 
unparalleled pandemic which is exposing unresolved issues to the upcoming 117th Congress. Hence, House members 
who are uncertain about the re-election would be less motivated to make prefactuals or counterfactual explanations for 
the next Congress.

Regarding the second question, we cautiously make different interpretations of counterfactuals from Republicans 
and Democrats. While time trends of counterfactuals and future-focusing were decreasing in both partisans, Republi
cans’ use of counterfactuals was always higher but their future-focusing was lower than that of Democrats. In other 
words, the counterfactuals in Republicans’ speech put less emphasis on the future, implying they would be closer to 
counterfactual explanations than prefactuals (for similar past findings, see Robinson et al., 2015; Sylwester & Purver, 
2015).

The use of counterfactual explanations indicates Republicans’ political power and ascendancy under the Trump 
Administration, hinting at their justification motives for the massive failures (Scholl & Sassenberg, 2015). Such interpre
tation could be linked with recent studies about Republican supporters’ reliance on “alternative facts” or ideological 
affinities to the former president Trump, popularizing negatively framed counterfactual thinking (Barrera et al., 2020; 
Effron, 2018; Kakutani, 2018). In this sense, Republican politicians’ use of counterfactual explanations can be analyzed 
as counterfactual attacks (Bertolotti & Catellani, 2018). Continued failures of the Trump Administration left Republican 
politicians out of favor, driving them to adopt counterfactual strategies to confront their opponents (for a similar case, 
see Milesi & Catellani, 2011).

Moreover, experienced politicians in the House usually attempt to go forward to the Senate, so it seems plausible 
those Republicans’ counterfactuals, mainly driven by so-called “post-truth” motives, would pervade in the Senate 
after several years. Such expectation should be taken with extreme caution because this study only identified formal 
linguistic, not semantic features in Congressional speeches.

Our findings reflect the bipartisan, bicameral political system in the US. Faced with the unparalleled public health 
risk, partisans in the Senate and the House demonstrated diverging patterns of counterfactuals use. However, their 
differences are not unique to the pandemic situation and are attributable to the systematic differences between the two 
parties and chambers in the US. Thus, we cautiously predict that the patterns are robust to the changing time trends 
of the pandemic. Even if the numbers of confirmed cases or deaths change, the systematic differences may remain 
consistent.

While this study is the first to detect and model the uncovered politicians’ counterfactuals, several limitations should 
be overcome in future studies. First, due to time and resource constraints, we indirectly inferred the characteristics 
of counterfactuals by treating time-focusing displayed in speeches as contextual information. To the best of our 
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knowledge, no NLP tools were launched to judge or predict the semantic information of counterfactuals. In this sense, 
manual coding would be attemptable to understand the semantics of politicians’ use of counterfactuals.

Second, it is necessary to extract more textual cues, such as emotions displayed (e.g., hope or fear for prefactuals; 
relief or regret for counterfactual explanations), direction (e.g., upward or downward counterfactuals; subtractive or 
additive counterfactuals) or focus of mutability (e.g., mutable antecedent or mutable consequent), or target (e.g., self or 
others; Byrne, 2016; Epstude & Roese, 2008).

Third, politicians’ characteristics could be added to the analyses. In Congress, politicians need colleagues’ agreement 
to proceed with the legislative process, meaning party identity is one of several different factors influencing politicians’ 
Congressional speech. For example, different partisans reach an agreement based on district-based interests, and 
demographic features of districts or states constrain Congress members’ behaviors (e.g., Lee, 2011b).

Congress should remain as a discursive system integrating different voices in democracy. Since the effectiveness of 
democracy frequently depends on the quality of Congressional deliberation, tracking textual features of Congressional 
speech, including counterfactuals, would be a linguistic diagnosis of the discursive health of the democracy. Our study 
is meaningful and valuable since it is the first empirical research tracking the use of counterfactuals and prefactuals in 
Congressional speeches.
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