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Abstract

This research report measures changes in China’s public diplomacy after a May 2021 collective study ses-
sion of the Chinese Communist Party Politburo. The session examined the country’s global communica-
tions strategy and fuelled speculation about what might change in China’s external communications,
particularly with regard to its “wolf warrior” diplomats. Combining hand-coding and quantitative text
analysis, we develop and validate a measure of “wolf warrior diplomacy” rhetoric and apply it to over
200,000 tweets from nearly 200 institutional, media and diplomatic Twitter accounts. Using a differ-
ence-in-difference research design, we evaluate if the session led to a noticeable change in the tweets of
diplomats based in OECD countries. After the announcement, PRC diplomats in the OECD moderated
their tweets in comparison to non-OECD diplomats, but we do not detect a major re-orientation of PRC
communication strategies. These findings have relevance for scholars of Chinese foreign policy, national-
ism and public diplomacy.
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On 1 June 2021, Xinhua published a summary of comments made by Xi Jinping ~J ¥ to a col-
lective study session of the Chinese Communist Party (CCP) Politburo on China’s “international
communications work.”" Among the comments was a call for communicating a more “trustworthy,
lovable and respectable” image of China.” This led to global speculation about possible changes in

1 See English summary at http://xinhuanet.com/english/2021-06/01/c_139983105.htm and the more detailed Chinese
summary at http://www.xinhuanet.com/politics/leaders/2021-06/01/c_1127517461.htm.

2 Xi called for the Party to “focus on grasping the tone, being open and confident as well as having modesty and humility,
striving to build a credible, lovable and respectable image of China” (Bandurski 2021).
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China’s sometimes pugilistic public diplomacy.’ The People’s Republic of China’s (PRC) image in
Western countries had been increasingly negative,” and this seemed to be definitive recognition that
the style of “wolf warrior diplomacy” (WWD), which had become prevalent in recent years, was
backfiring. WWD, so named after a nationalistic movie franchise and a label which PRC diplomats
dislike,” is characterized by robustly defending PRC policies when criticized abroad, emphasizing
the hypocrisy of foreign critics and standing up to “the West” (particularly the United States),
often using insulting language.® Perhaps Xi wanted to tame the wolves.

The “lovable” comment grabbed the headlines, but the full report about the study session was
more complex. It was not immediately clear that it was meant to change the PRC’s communication
in a straightforward or uniform way, or indeed at all. Some contemporaneous reporting of Xi’s com-
ments indicated scepticism that the tone of China’s public diplomacy would change.” Analysts
noted that the report came with language about a “public opinion struggle” that suggested a delin-
eation of friends and enemies, with the former praised and the latter to be made to “understand”
China better.® Observers of PRC foreign policy communication often note the tendency for the
message to change with the audience.” The full statement’s emphasis on increasing PRC “discourse
power” indicated a continued focus on influencing the global conversation commensurate with
China’s underlying material power.'” The expert chosen to address the study session was
Professor Zhang Weiwei K4y of Fudan University & H K%, who has a track record of calling
for China to be more outwardly confident about the PRC’s governing system and to amplify the
faults of “the West.”"" Xi himself has long called for China’s diplomats to take a more assertive
tone."? Perhaps this announcement was not about taming the wolves and was instead about reinvig-
orating the current approach of being lovable for friends and assertive with enemies."’

Clearly, the study session was an important event for PRC external communications work."*
However, as noted thus far, the summaries issued by Xinhua contained mixed messages, meaning
that an empirical approach may help us to understand the meeting’s outcome more accurately. With
this research report, we take advantage of the timing of the meeting’s summary report to lend new
empirical evidence to discussions about PRC public diplomacy and WWD. Specifically, based on a
text-scaling technique applied to over 200,000 English tweets, we measure the WWD rhetoric of
China’s official and affiliated Twitter accounts before and after the meeting was first made public
on 1 June by Xinhua. This approach allows us to see whether and how the collective study session
advice was implemented. Since Twitter is blocked in China itself, the messages that PRC officials
and entities post there will be viewed primarily by foreign audiences.

3 See, e.g., “Xi Seeks lovable’ image for China in sign of diplomatic rethink.” Bloomberg News, 1 June 2021, https:/www.
bloomberg.com/news/articles/2021-06-01/xi-seeks-lovable-image-for-china-in-sign-of-diplomatic-rethink. Accessed 10
May 2022.

4 Silver, Devlin and Huang 2021.

5 Martin 2021, 11.

6 As the label is a popular one rather than a strict academic concept, definitions of WWD vary. Mattingly and Sundquist
(Forthcoming, 6), for example, emphasize that WWD is characterized by “surprisingly strong language in attacks on rival
countries.” We take a slightly broader approach to include responses/defences to criticisms from rivals also.

7 Myers and Bradsher 2021.

8 Bandurski 2021. This view is consistent with Tsai’s (2017, 208-09) argument that “the CCP sees the ultimate goal of
public diplomacy as being the formation of a broad international united front that will enable the CCP to wrest global
ideological leadership from the hands of the West.”

9 See, e.g., Brady 2015, 53-54; Pu 2019; Brazys and Dukalskis 2020.

10 On the concept of “discourse power” in China’s foreign policy, see Rolland 2020, 7-13, 53; Zhao, Kejin 2016.

11 Chen 2021; Bandurski 2021. Study sessions are usually focused on one major topic, take place behind closed doors and
feature advice from experts to China’s top leaders.

12 Martin 2021, 196.

13 There is precedent in PRC diplomatic history for distinguishing between friends and enemies. See Garver 2016, 39-43.

14 Chen 2021.
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For this research report, we do not develop a detailed theory to explain China’s external com-
munications or public diplomacy. Rather, we approach one aspect of it with an empirical lens.
Specifically, we investigate heterogeneous effects between diplomatic Twitter accounts based in
OECD and non-OECD countries in the aftermath of the 1 June announcement. This distinction
is made because OECD membership broadly comprises wealthy democratic states, often a key target
of WWD tactics. In the months following the announcement, PRC diplomatic accounts in the
OECD did moderate their tweets to become slightly friendlier compared to their counterparts in
non-OECD countries, but we do not detect from this data a major substantive break in PRC com-
munications strategies as a result of the session.

Our findings have relevance for important theoretical debates. They speak to scholarship about
principal-agent relationships in China’s foreign policy apparatus and the role of domestic political
incentives,'” nationalism and PRC foreign policy,'® and the country’s external image management
and propaganda.'’

The PRC pays sustained attention to how China is perceived abroad.'® Even prior to taking power,
the CCP was keen to manage its image to persuade foreign sympathizers.'” PRC image crafting has
proactive and reactive dimensions.”® Proactive efforts include showing a peaceful and non-
threatening China while highlighting its achievements.”' Reactive efforts include responding to for-
eign criticism of PRC policies.”” Messages are communicated via party-state media like Xinhua or
CGTN, statements from diplomats, PRC-friendly think tanks or institutes, and/or foreign public
relations firms. At times, the “message” is coercive, as when the PRC attempts to sanction, intimi-
date, deny access to or otherwise silence those who criticize its policies.”” In recent years, Western
social media has become important in China’s external communication strategies as the PRC fears
ceding the public opinion battle in platforms controlled from the West.**

WWD emerged in this context. In 2019, Zhao Lijian #X37.!%, a PRC diplomat in Pakistan who
had previously served in the US, began to be noticed for his Twitter account.”” His tweets played up
his love of Pakistan, defended PRC policy and challenged American hypocrisy. Zhao and others
who took similar rhetorical approaches were promoted, and “diplomats across the [foreign] minis-
try noticed that the shift in tone was being rewarded - just as they too began opening their own
Twitter accounts” around 2019.*° The confluence of Chinese diplomats and state media bolstering
their global social media profiles, declining US-China relations, increased foreign attention to
China’s repression of Uyghurs, the PRC’s focus on “discourse power” to shape international narra-
tives, domestic nationalism, Xi’s stated preference for assertiveness, visible career progression for
diplomats like Zhao, and China’s growing material power all combined to set the context for the
birth of WWD.?” Did the 1 June report on the collective study session change the approach in
noticeable ways? It is that question we try to answer in the next section.

15 On these themes, see, e.g., Shirk 2014; Reilly 2021; Zhao, Suisheng 2022.
16 Zhao, Suisheng 2013; Garver 2016, 23-26; Weiss 2019.

17 Edney 2014; Brady 2015; Tsai 2017; Dukalskis 2021; Miiller, Brazys and Dukalskis 2022.
18 Pu 2019, 34-35.

19 Brady 2003, 44-47; Lovell 2019, 60-87.

20 Hartig 2016, 661.

21 Wang, Hongying 2003; Wang, Yiwei 2008, 258.

22 Edney 2014, 140; Dukalskis 2021, 127-134.

23 Shambaugh 2015, 104; Greitens and Truex 2020.

24 Ohlberg 2019.

25 Martin 2021, 216-19.

26 Ibid,, 218.

27 1Ibid., 216-222.
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The messages that diplomats and embassies post on Twitter are indicative of the PRC’s communi-
cation strategy. Relying on a list of Chinese diplomatic accounts (ambassadors, embassies, consu-
lates, Ministry of Foreign Affairs accounts, or high-level staffers) and state-backed media
accounts, we retrieved the tweets of all accounts that posted at least once between 1 January
2021 and 7 October 2021.°* We limited the analysis to English language tweets and excluded
retweets. Next, we extracted a random sample of 1,000 tweets. We manually coded each tweet
for whether it is “friendly,” “WWD” or “neutral.” Based on this hand-coding, we identified “seed
words” that represent two ends of a unidimensional scale ranging from “friendly” to “WWD.”
Afterwards, we used Latent Semantic Scaling (LSS) to score the text of all 200,000 tweets.
Generally, LSS assigns a score to each term in the text corpus based on the semantic similarity
with the seed words and then allows a predicted text score based on frequencies of these terms
in each document.”

Table 1 reports the 100 terms with the lowest and 100 terms with the highest scores. Many of
these terms, identified through the small set of 23-25 seed words (see Table Al in the online
Appendix), make intuitive sense and speak to the method’s validity. Terms like “accusations,” “fab-
ricated,” “disinformation,” “smear” and “oppression” appear in the category of the most unfriendly
terms, highlighting the WWD tone. Words such as “gratitude,” “brotherly,” “donation,” “thank”
and names of countries with amicable relations with the PRC received very high scores.

Moving from keywords to texts, Tables A2-A3 list the “friendliest” and most “WWD” tweets
based on the LSS scores. Again, higher values imply a “friendlier” tone. For instance, the following
tweet, portraying foreign critics as liars, has one of the lowest LSS scores:

» «

@ChinaConSydney (Chinese Consulate General in Sydney), 7 March 2021: “The claim that
there is genocide in #Xinjiang couldn’t be more preposterous. It is just a rumor fabricated
with ulterior motives, and a lie through and through.”

Conversely, one of the highest-scoring tweets portrays China as a friend and partner:

@PDChina (People’s Daily, China), 6 May 2021: “President Xi Jinping on Thursday exchanged
congratulatory messages with Brunei’s Sultan Haji Hassanal Bolkiah on the 30th anniversary of
the establishment of diplomatic ties between the two countries.”

Using this data, we exploit the timing of the Xinhua announcement to identify whether the study
session report led to meaningful changes in the tone of PRC public diplomacy. We considered sev-
eral methodological options. We opted not to use a regression discontinuity in time (RDiT)
approach’ or a simple two-period difference-in-difference design using the date of the study ses-
sion summary as a cut-off. Since there are no comparison (untreated) units, we cannot recover an
estimate of an average treatment effect (ATE) or an average treatment effect of the treated (ATT). In
other words, a simple pre-post comparison is very likely to be spurious to any other temporal fac-
tors that might influence tweeting.

Rather, given the aforementioned mixed and complex signals in the May 2021 collective study
session announcement, and because there is no true “non-treated” comparison group (such as a
group of accounts that would not have seen the announcement but continued to tweet), we compare

28 Schliebs et al. 2021. We scraped all tweets posted since January 2021 using the rtweet package from Kearney 2019.

29 Watanabe 2021; Miiller, Brazys and Dukalskis 2022. We use the quanteda R package (Benoit et al. 2018) for cleaning and
processing the text and follow the recommendations in Watanabe 2021.

30 This is primarily because of the documented challenges with implementation when using time as the running variable.
See Hausman and Rapson 2018 and further discussion in the online Appendix Section C.

https://doi.org/10.1017/50305741022001722 Published online by Cambridge University Press


https://doi.org/10.1017/S0305741022001722

488 Samuel Brazys et al.

Table 1: 100 Terms with the Lowest and 100 Terms with the Highest Word Scores, Based on the Full Sample of Tweets

Lowest Scores (Unfriendly)

Highest Scores (Friendly)

accusations, so-called, fabricating, lies, fabricated,
false, smear, genocide, allegations, lie, groundless,
smearing, disinformation, allegation, slander, facts,
anti-china, slandering, zenz, concocted, ulterior,
rumors, @adrianzenz, accuse, adrian, forced, slanders,
hypocritical, ridiculous, bias, preposterous, sinister,
truth, ill-intentioned, debunk, malicious, motives,
narrative, humanrights, oppression, excuse, west’s,
fact, purely, labor, uyghur, despicable, pretext,
baseless, suppress, ideological, fabricate, hypocrisy,
undermine, refuted, nothing, politicians, wantonly,
accusation, repeatedly, propaganda, tool, tricks,
refutes, destabilize, fabricates, aspi, absurd, acts, hype,
exposes, xinjiang, certain, abuses, doomed, shameless,
accusing, fabrication, prejudice, attempt, guise, uygurs,
xinjiangcotton, sterilization, erroneous, zenz’s,
outright, maliciously, excuses, suppressing,
forcedlabor, bare, unsupported, stop, unfounded,

friendship, friendly, brotherly, gratitude, wishes,
supplies, nepal, malawian, thank, china-cuba, namibia,
bilateral, provided, fruitful, pleasant, zanzibar, aid,
donation, exchanged, glad, gowns, lao, sierraleone, btw,
malta, expressing, brunei, happy, xi, friends, stands,
deepen, exchanges, donated, excellency, assistance,
contribute, peshawar, handed, ventilators, ready, benin,
barbados, importance, greetings, jinping, sincere,
wishing, gloves, thanked, urgently-needed, peoples,
pleasure, sierra, kyrgyzstan, leone, carlo, willing, cuban,
mauritius, @feishengchao, wish, teams, cooperative,
opportunity, arif, protective, all-weather, conveyed,
tanzania, collaboration, cameroon, arrives, alvi,
materials, leo, unguja, ties, congratulate, provides,
xiplomacy, malawi, cylinders, anti-pandemic,
consignment, equatorialguinea, zaidong, strengthen,
dear, n95, eriksen, swell, time-tested, equatorial, gatar,
goggles, arrived, wife, anti-epidemic, strengthening

violation, hyping, criticized, forcedlabour, re-education

two groups of accounts that we think should have been differentially influenced by the announce-
ment. Consistent with the notion that the PRC’s external communication advances different mes-
sages for different audiences, we evaluate if there is a differential effect of the announcement on
tweets from accounts based in the OECD (mostly wealthy democracies) versus those from
non-OECD countries (broadly, states in the Global South and state-affiliated media accounts
based in China). PRC diplomacy has a long history of building friendly relations with countries
in the developing world®' and at times it portrays itself as a leader of this group vis-a-vis the
West.*? In an August 2013 national propaganda work conference, Xi himself stressed the need to
spread PRC viewpoints more effectively among “developing states.””> Underlying the WWD
approach is an anti-imperialist disposition that is more critical of Western states and allies and
more sympathetic to states perceived to not be in this category. We use the OECD/non-OECD dis-
tinction as a proxy to capture these categories to see if diplomats in these countries reacted differ-
ently to the collective study session.

Our approach is therefore based on an expectation of heterogeneous treatment effects of two
“treated” groups, rather than on a “treated” group and a control group. We expect this heterogeneity
based on the underlying assumption that PRC Twitter accounts will react to stimuli with the under-
standing that the PRC crafts its external diplomacy with different messages for different audiences.
This comparison necessitates a parallel trends assumption between tweets from OECD and
non-OECD accounts, which we substantiate below and in the online Appendix.

Using tweets as the unit of analysis, we assign an indicator status based on the account’s location.
We generate a binary variable and assign the value of “1” to tweets from accounts in OECD coun-
tries. We then create a binary temporal variable where we assign a value of “1” to the time period
after the collective study session report. Our data contain a total of 10,066 tweets from accounts in
OECD countries, 5,904 prior to the 1 June announcement and 4,162 after. Likewise, we identify
190,542 tweets from accounts in non-OECD countries and state-backed media accounts, with
79,997 of these prior to the 1 June announcement and 110,545 after. These data allow us to employ

31 Martin 2021, 93, 160-61; Garver 2016, 105-09.
32 Pu 2019, 45-47.
33 Brady 2015, 55.
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Figure 1: Daily WWD Scores for All Diplomatic Twitter Accounts

the classic difference-in-difference equation to evaluate the differential effect before and after the
summary report comparing the OECD and non-OECD accounts.’* Note that we train the LSS
models on all tweets, while the difference-in-difference design is limited to a symmetric time win-
dow ranging from *1 day to +115 days.

Starting with a descriptive overview of temporal developments, Figure 1 shows the daily average
scores for all accounts by diplomats, ambassadors, institutions and staff. Vertical bars show 95 per
cent confidence intervals. Overall, we do not observe a consistent change in WWD scores around
the announcement in June. Yet the plot reveals considerable and meaningful variation over time.
Late March 2021 is a clear outlier, which directly corresponds with a highly contentions meeting
on 19 March in Alaska between top US and Chinese diplomats. During the meeting, PRC diplomats
accused the US of encouraging countries “to attack China,” while US representatives listed criticisms
of several PRC policies.”> Many PRC accounts tweeted about the meeting, with the WWD scores
during this time lending credence to the coding and validation.

Moving forward, in the main models we do not include any covariates owing to the potential of
post-treatment bias. We standardize our measure by account, which should absorb much of the
unobserved heterogeneity at the account level in our main models and ease comparative interpret-
ation. In other words, if some accounts have a high amount of variation in their tone, and others
have low variation, the same absolute difference would equate to a larger proportion of the standard
deviation for the low variance account vis-a-vis the high variance account. Standardizing the meas-
ure ensures we are comparing the degree of variance relative to the account. When comparing
OECD and non-OECD diplomat accounts, we see that the standard deviation of the score is almost
identical, 1.403 to 1.396. As such, it is no surprise that we find results in the Appendix that are sub-
stantively consistent when evaluating models that use the non-standardized scores (see Table A7).

The main results are presented in Figure 2 and in Table A4 (for +100 days) in the Appendix.
Each point estimate and error bar shows the DiD estimate for varying specific time windows.
Running models on a window increasing from +1 to +115 days allows for a visual inspection of

34 Where the DiD equation is given by y;=B1 OECD; + 2 POST; + 33 OECD;*POST, + €, where €,, are standard errors clus-
tered at the account, i, level at period t.

35 “US and China trade angry words at high-level Alaska talks.” BBC, 19 March 2021, https:/www.bbc.com/news/world-us-
canada-56452471 Accessed 10 May 2022.
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Figure 2: Difference-in-Difference Estimates for Varying, Symmetric Time Windows around the Announcement

the robustness of our findings. Values above 0 mean that OECD accounts are friendlier than
non-OECD accounts. The vertical lines show 90 per cent and 95 per cent confidence intervals.

The results show that OECD accounts seemed to become more positive immediately after the
announcement (+1-+4 days). Owing to the small sample size of tweets, these large estimates are
not immediately statistically significant. However, a clear pattern emerges and when the window
is increased, where after about 1.5 months we observe consistently positive DiD estimates. The coef-
ficients usually range between 0.1 and 0.15 standard deviations. This small but relatively consistent
change is also visible when considering distinct classes of accounts. We make comparisons for
tweets from all accounts (diplomatic and state-backed media, where state-backed media accounts
are considered in the non-OECD group), tweets only from diplomatic accounts, tweets from insti-
tutional accounts (embassies or consulates), and tweets only from ambassadorial and staffer
accounts (Figure Al). Based on these results, we conclude that accounts based in the OECD became
somewhat more positive after the study session, relative to accounts in non-OECD countries. The
time lag may be owing to the amount of tweets needing to become large enough to reliably recog-
nize shifts, infrequent tweeters taking time to build up a measurable corpus after the announce-
ment, or perhaps more detailed internal guidance that followed in subsequent weeks after the
session. However, the data also do not reveal a dramatic strategy change resulting from the session.

What does a difference of 0.1-0.15 standard deviations mean in practice? A comparison of two
tweets that are 0.12 standard deviations apart in their WWD score, the estimated difference for
ambassadors in OECD versus non-OECD countries, illustrates this difference. A tweet at the
mean is not aggressive but hints at some hypocrisy by foreigners:

@YXiusheng, ambassador in Barbados, 27 July 2021: “Study of origin of COVID-19 calls for
international collaboration, not blame.”

A tweet 0.12 standard deviations more friendly (less WWD) retains the positive tone about China
but sheds the implicit criticism:

@AmbLiuQuan, ambassador of Suriname, 1 February 2021: “More and more countries start to
approve the use of Chinese vaccines.”
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The shift is subtle but real. In our first set of robustness checks (online Appendix Section B), we
introduce both country and account fixed effects to deal with variation not already absorbed by
standardization of the score by account. Our second set of robustness checks adds tweet-level
and account-level control variables, including the number of words in the tweet, the number of fol-
lowers of the account on the day of the announcement, the number of retweets and the number of
“likes” received. Finally, we test models with a non-standardized WDD score. The results do not
depend on the inclusion or exclusion of controls and fixed effects, and they are substantively con-
sistent when we use unstandardized measures of our textual measure.

Returning to the parallel trends assumption, recall that this is a potential threat to our inferential
strategy, as post-statement differences between OECD and non-OECD accounts could be driven by
other, external factors which have a differential effect. We examine the parallel trends assumption
by considering only tweets between 30 days before and after the announcement. For each compari-
son, we plot the raw data (with LOESS pre- and post-treatment trends) in Figure A2. For some com-
parator groups, it is conceivable (but potentially unknowable) that the assumption of parallel
pre-treatment trends is violated. For example, collective study sessions feature expert input in
advance, so perhaps there was awareness of the announcement and a corresponding change of
behaviour among some tweeters before it happened; however, we cannot say with certainty. If
anticipation effects are in the same direction as the treatment effect, this pre-trend could lead to
unadjusted difference-in-difference results understating the magnitude of the treatment.”® This
would mean that the true treatment effect of the announcement is actually larger than what we
report. On the other hand, if the pre-trend was endogenous, it would mean that the study session
made its announcement in response to tweets that were becoming less WWDj; however, we find this
unlikely given that the Party leads and the ministry and media follow.”” Finally, any pre-trend
could also suggest that our treatment effect is simply picking up some spurious correlation. We
cannot completely discount that any potential pre-trend we see for OECD accounts is partially
driven by some unobserved event but, overall, we think the parallel trends assumption holds
reasonably well.

In sum, the May 2021 collective study session of the CCP Politburo and subsequent June 2021
announcement did have some effect on PRC Twitter diplomacy. Over time in OECD countries,
some of which are often the target of ire for WWD, diplomats apparently softened their tone in
comparison to the tone of accounts in non-OECD countries. However, we do not interpret from
this a dramatic shift in PRC communications strategy as a result of the study session and, indeed,
the session appears to have reaffirmed some pre-existing elements as prominent WWD purveyors
continue to tweet and are promoted. This speaks to the mixed messages in the summary statement
as well as the tendency in PRC external communications to cater the message for the audience.

We recognize that this brief research report has limitations. The time period is right-censored,
meaning that it cannot capture ongoing changes in the PRC’s public diplomacy. The analysis is lim-
ited to Twitter and does not discuss other transnational social media platforms.*® Nor does it cap-
ture the effectiveness of the messages on viewers’ attitudes.”” Finally, we cannot entirely discount
that some pre-trend influenced the findings.

Nevertheless, we maintain that these findings are useful to scholars in at least three main ways.
First, they illustrate nearly in real time the responsiveness of the PRC foreign policy apparatus, thus
lending a data point to scholarship about principal-agent dynamics and bureaucratic cohesiveness

36 Malani and Reif 2015.

37 Martin 2021, 53-54, 212; Zhao, Suisheng 2022.
38 Ohlberg 2019.

39 Mattingly and Sundquist Forthcoming.
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in Chinese foreign policy.*’ Second, they illustrate empirically an effort by the Party leadership to
shape the style of nationalism portrayed abroad. Our findings show a responsiveness by diplomats
to changing guidance, which contributes to debates about how much the Party can control, direct or
tamp down nationalistic narratives in its foreign policy, or how much it is hostage to a nationalistic
approach.*' Third, the report sheds light on China’s external communication strategies, further
reinforcing that different audiences are exposed to different messages as the PRC aims to accustom
the world to its increasing power.*

Supplementary material. To view supplementary material for this article, please visit https:/doi.org/10.1017/
50305741022001722.
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