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Abstract
Recent methodological advances in quantitative text analysis enable a not only more rig-
orous, but also more systematic, investigation of the discursive dynamics that are unfold-
ing among various international actors, in comparison with preceding approaches. This
study conducts such an investigation in the context of policy deliberations on interna-
tional peace and security, by performing cutting-edge text analysis on the entire body of
meeting records of the Security Council of the United Nations for the past quarter of a
century (1994-2019). Focusing on one of the most consequential notions for the coun-
cil’s policy-making, "threat to the peace," this study employs an unsupervised machine
learning model, broadly termed "word embedding," to analyze how this notion has been
discussed by relevant members of the council, especially its five permanent members,
during the period under investigation. Word embedding estimates the semantic relation-
ships among all words found in a given set of documents, by assigning a high-dimensional
vector representation to each of these words. In combination with other natural language
processing techniques and simple statistical operations, it reveals persistent patterns of
cross-national convergence and divergence in security discourse. While these findings
are mostly consistent with existing empirical observations on council politics, some are
not, including, most notably, a considerable degree of correlation in how to conceive in-
ternational threats found between the close-knit Western allies in the council and their
Russian counterpart. The study also tracks changing conceptions of threats over time,
unveiling distinctive aspects of international relations in each period that have strongly
affected the evolution of these conceptions.

Key words: United Nations, international security, text analysis, word embedding, threat
conception

1 Introduction

International relations contain a considerable amount of argumentation and persuasion.
States and other actors, through the voices of their respective delegates, argue and counter-
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argue for specific policy positions or particular normative ideas, in order to influence
the perceptions, the interests, and eventually the policy choices of their counterparts [1].
These discursive dynamics happen in various institutional settings (e.g., bilateral or mul-
tilateral) as well as different issue areas (e.g., security, trade, finance, and the environ-
ment), and include those involving hard decisions concerning the use of force, where
the consideration of power and interests often seems to overwhelm the reason of rational
arguments [2, 3].

The Security Council of the United Nations (UN) is a notable example in this regard.
According to the UN Charter, the council has primary responsibility for the maintenance
of international peace and security (Article 24). As such, its members hold different forms
(public or closed, formal or informal) of consultations and deliberations almost on a daily
basis, in order to address a wide array of issues concerning global security, from human-
itarian crises to transnational terrorism, to nuclear proliferation. These consultations and
deliberations have produced conflicting interpretations. Many observers, pointing to high-
profile "hard cases" such as Kosovo in 1999, Iraq in 2003, and more recently Syria, draw
highly confrontational pictures from these interactions among council members, espe-
cially its five permanent members (P5) [4–7]. Others, however, are more optimistic. Cit-
ing cases of great-power cooperation in areas such as counter-terrorism and peacekeeping,
they see more integrative force in the council’s discursive dynamics, which might bring
its members some semblance of community, or even corporate identity [3, 8, 9]. Given
the accumulation of intense deliberations on such a broad range of policy agendas over so
many years, however, neither strand of assessment seems to represent the whole picture
of council politics. In other words, the understanding and evaluation of the international
relations unfolding at the Security Council have been severely hampered by the lack of
systematic investigations of its discursive dynamics over time.

The present study addresses this gap by proposing and implementing a novel method-
ological framework for capturing discursive dynamics that involve multiple international
actors and have taken place for many years. The study benefits from the recent advance-
ment in large-scale text analysis using computational methodologies [10, 11]. In par-
ticular, it employs "word embedding" to construct measurements for quantifying cross-
national differences in actors’ understanding of a given notion in international relations
(e.g., "peace," "threat," "sovereignty") and for tracking the evolution of such understand-
ing over time. Word embedding is a relatively recent product from the blossoming field of
computational linguistics [12–14]. It estimates numerical vector representations of words
appearing in a given set of documents, or "corpus," based on the relations of co-occurrence
among these words. This enables one to represent a semantic relationship between any
combination of words (e.g., "threat" and "terrorism"), with some quantified measure of
distance or similarity between the corresponding vectors. Such a measure, then, permits
the rigorous examination of variations in conceptual or normative understanding concern-
ing a given aspect of international relations, across actors and across time periods. In
addition to word embedding, this study employs other natural language processing (NLP)
tools, including part-of-speech (POS) tagging and phrase detection, in order to make the
above analysis more fine-grained and more context-sensitive.

This study applies these analytical tools to the meeting records (proces-verbaux, or
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P.V.) of the UN Security Council, which contain the transcripts of all the public statements
delivered by various delegates and officials at the official meetings that were held openly1.
As of March 31, 2020, the council had convened 8,745 such meetings, starting from its
first session on January 17, 1946. Among these, the study deals with more than 5,100
meetings, held between January 1994 and December 2019, covering a sizable part of
the post-Cold War council politics. The records of these meetings are publicly available
online, and many of them have actually been used as descriptive or historical materials for
preceding works [3, 6, 9, 15, 16]. Their usage, however, remains partial. In contrast, this
study treats thousands of meeting records as a single dataset, and conducts systematic text
analysis on the entire body of the public deliberations recorded during the past quarter of
a century.

Although one can address many interesting research questions using this large dataset,
the present study focuses on one particular notion: "threat to the peace." Being "the char-
ter’s key threshold for council action" [17], this notion is highly consequential in policy
debates in the council in that, if some issue or entity is determined to constitute a "threat
to the peace" (Article 39), then the council is legally justified to invoke various collective
enforcement measures stipulated in Chapter VII of the UN Charter, including military
action (Article 42), in order to remove the designated threat. The problem here is that the
charter itself does not define what constitutes a "threat to the peace," and instead leaves
the determination of the specific contents of this notion entirely to the collective discre-
tion of council members [18]. Accordingly, council deliberations involving the notion of
threat have obvious implications for global security. This study thus attempts to explore
how this notion has evolved over time, and how differently the council members have
conceived the notion, by systematically investigating its semantic content, in relation to
other concepts appearing in council deliberations, across actors and periods.

This manuscript is organized as follows. The next section briefly discusses the related
literature to further illuminate the study’s substantive and methodological contributions.
Section 3 describes the specific procedures taken to obtain, preprocess, and analyze the
main dataset, that is, the meeting records of the UN Security Council. The section also
gives accounts of how to exploit word embeddings to quantitatively characterize an ac-
tor’s threat conception, and then to compare such conceptions among different actors and
over different time periods. Section 4 reports the results of all of these measurements
and analyses, and the following section discusses their implications in relation to exist-
ing knowledge on council politics. The last section points out the remaining challenges
for this study, and suggests several fruitful directions that further study could take. The
online appendix provides further descriptions of the study’s methodological aspects. It
also reports on additional measurements and analyses that were conducted to examine the
robustness of the results discussed in the main text.

1Sometimes, an official meeting is held in a closed manner, leaving only a brief summary of discussion
contained in the communiqué issued after the meeting. The following analyses exclude these closed meetings
from consideration, and deal only with official meetings that are open to the public.
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2 Related Literature

Almost any textbook on the UN mentions "the expansion of what the Council consid-
ers a threat to international peace and security" [18], especially after the end of Cold
War [19–21]. For example, numerous observers have noted the increasing involvement of
the council in what had been considered essentially as internal affairs, such as civil wars
and humanitarian crises [2, 22]. This observation has often been accompanied by another
typical note of its redoubled efforts for countering terrorism and containing proliferation,
following the September 11 attacks on the United States [3, 5, 7]. To this expanding list
of potential threats for the council’s consideration, some might also add other pressing
issues such as HIV/AIDS and the illicit flow of small arms and light weapons, which of-
ten leads to the situation that critics describe as a "theme park" of nontraditional security
threats [23]. Although such enumeration conveys a general sense of how extensive the or-
gan’s roles have become during the past several decades, it does not help much to address
the more analytically and practically important aspects of the council’s policy making.
Those aspects largely concern how each of council members conceives various issues and
entities on its own scale of threat, and how different these conceptions are. Answering
these questions has obvious importance, as it reveals much about the viability and the
possible direction of the concerted action, especially under Chapter VII of the charter,
that the council might take at a given moment.

The large accumulation of studies on the council and the UN at large certainly offers
rich materials for examining these crucial aspects of council politics. It is, however, not
necessarily helpful for doing so in systematic and rigorous fashions. As already men-
tioned, many studies have focused on relatively high-profile showdowns involving the
P5 [5–7, 24, 25]. The in-depth descriptions and interpretations that this body of work pro-
vides are highly informative, as far as one’s aim is, for example, to know specific aspects
of divergence in the threat perceptions of the United States and the Russian Federation
at the time of the Kosovo crisis in March 1999 [3, 8]. However, these particular events
taking place at discrete moments of the history, no matter how shocking and consequen-
tial they are, concern only a part of the enormous amount of business that the council has
continuously conducted over many years. This necessitates, in addition to the in-depth
case studies that are common in the literature, a more holistic approach to the council’s
activities to place the former’s insights in a proper context.

In this respect, some other studies might be more relevant as they indeed take such
an approach [26, 27]. Specifically, there are notable studies on the council’s major policy
output, namely, council resolutions [28, 29]. Through analysis of various features of res-
olutions and their adoption (agenda, region to address, invocation of Chapter VII, voting
pattern, etc.) over a long period of time, these studies have systematically revealed, for
example, the changing pattern of policy agendas that the council has addressed over time,
as well as the changing frequency of, and reasons for, vetoes cast by the P5 against draft
resolutions. This body of work, however, is not sufficiently fine-grained to uncover the
deeper processes at work when the council produces its policy output, that is, the under-
lying divergence and convergence in actors’ normative and conceptual understanding of
the world, including those concerning security threats.
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The situation described so far is somewhat unfortunate, given the wide availability of
data that could be utilized, with proper analytical tools, to overcome the challenges men-
tioned above. The UN has made publicly available a huge body of textual documents,
which record traces of international interactions that have been taking place in this multi-
lateral body during its 75 years of existence2. Regarding the Security Council, these doc-
uments include its main policy outputs, such as resolutions and presidential statements,
annual reports of its activities submitted to the General Assembly, and the speech records
(P.V.) and communiqués of its official meetings. The systematic use of these and other
UN documents has still been limited, however, with several notable exceptions [30–32].
This study leverages one series of council documents, P.V. ("S/PV" in the UN system of
document symbols), to investigate the threat conceptions of different international actors,
in a both systematic and fine-grained fashion.

In the wider field of political science, considerable progress has been made with the
"text as data" approach [11, 33, 34], with many studies measuring various partisan and/or
ideological differences by extensively using political texts such as speech transcripts of
legislators (e.g., Congressional Record for the US Congress) [35–42]. Somewhat be-
latedly, International Relations (IR) has also started to embrace this development. Be-
sides several outstanding works [43–46], it is noteworthy that some researchers have also
conducted advanced text analysis on security documents, including council speech tran-
scripts [47–50]. Using such quantitative tools as topic models (e.g., Latent Dirichlet Allo-
cation; LDA) and spatial models, these studies have largely focused on the structural as-
pects of security discourse, such as framing, often in a particular issue area (e.g., Afghan
conflict, Syrian conflict, or terrorism). Those tools, however, do not necessarily reveal the
detailed semantics of a particular concept (e.g., threat) in a given discursive context, and
its variation across multiple actors and periods, all of which are the main focus of this
study.

Word embedding, the tool employed here, is highly useful in uncovering exactly these
aspects of discourse [13, 14]. Though still underutilized in IR, it has been extensively
applied in other scientific fields, including sociology. Specifically, word embedding has
been effective in successfully recovering known human biases, racial and ethnic stereo-
types, and conceptual associations from a broad array of texts, written in diverse social
and historical settings [51–54]. The methodological framework described below owes
much to these preceding applications.

3 Data and Methods3

3.1 Text Data and its Acquisition

The English transcripts of council meetings (S/PV) were automatically (i.e., by using a
web-crawler) obtained from the Official Document System (ODS) of the UN, via hyper-
links embedded in the summary tables provided on the website of the Dag Hammarskjöld

2These documents are available from the Official Document System (ODS) of the United Nations (https://
undocs.org; last accessed on March 25, 2020).

3Unless otherwise reported, the procedures described in this section were implemented using the Python
programming language (version 3.7) and its numerous extensions (modules).
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Library4. These tables, each row of which corresponds to each official council meeting,
are highly useful, as they provide additional pieces of information on each meeting, in-
cluding the meeting’s date, topics under discussion, links to related documents (e.g., P.V.,
communiqué, or resolution), and the voting outcome (if a vote was taken on a draft reso-
lution). At the time of data acquisition, these tables were available for the meetings from
January 1994 onward5. This effectively set the temporal boundaries of the present study.
That is, the study covers the official council meetings from the 3,326th (held on January
6, 1994; the first meeting of the year) to the 8,697th meeting (on December 20, 2019;
the last meeting of the year). Among these 5,372 meetings, 238 were closed to the pub-
lic, leaving only brief communiqués without any detailed records of deliberations. These
closed meetings were excluded from the following analysis.

The proceedings of each meeting are recorded in a single document file (PDF for-
mat; for a large number of records, Microsoft Word documents are also available). Each
file contains the transcripts of speeches delivered by speakers during the corresponding
meeting, the names of these speakers, and the countries or agencies they represented,
along with other information such as the agenda and the date of the meeting. Although
these files themselves do not constitute a structured database, exploiting several format-
ting conventions of council meeting records enables one to locate and extract relevant
pieces of information, while discarding irrelevant ones (e.g., page numbers, document
symbols, unnecessary punctuation, etc.). For example, a typical transcript of a speech
begins as follows: "Mr. Nebenzia (Russian Federation) (spoke in Russian): The Rus-
sian Federation will vote against the humanitarian troika’s draft resolution S/2019/961,
on the cross-border assistance mechanism in Syria..." (S/PV.8697 (December 20, 2019)).
By making use of honorific titles ("Mr." in the above quote) and formatting symbols (the
parentheses and the colon) as data locators, one can isolate the surname ("Nebenzia") and
the country ("Russian Federation") of the speaker, and the text of the speech he delivered
("Russian Federation will vote against..."). More detailed information on the text extrac-
tion process is given in Appendix A. The Python code used for this procedure is available
from GitHub6.

One aspect of council deliberations that is potentially confounding for their systematic
treatment is that a sizable portion of the recorded speeches are actually procedural state-
ments given by the council’s monthly-rotated presidents (referred to as "The President"
in the proceedings). These statements, for instance, include opening and closing remarks,
vote announcements, and ceremonial greetings. This aspect has largely been overlooked
in existing quantitative research on council meeting records [32]. Meanwhile, a president
can also give a non-procedural policy statement as a representative of his or her country.
Such a statement typically begins with a sentence like "I shall now make a statement in

4http://research.un.org/en/docs/sc/quick/meetings/ (last accessed on March 25, 2020)
5Summary tables later became available for all the meetings before 1994 as well. This is a welcome

development. However, several considerations precluded rerunning the entire process of preprocessing and
embedding yet again for all the meeting records from 1946 at this stage. One reason is that the formatting
convention of S/PV documents was not established well for older meeting records. Extracting relevant text
(speeches) and related information (the names and the countries/agencies of speakers) from these records in a
consistent way is thus expected to be considerably arduous and time-consuming.

6https://github.com/takutos/undocs
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my national capacity" or "I shall now make a statement in my capacity as representative
of the United States." This formalism gives another useful convention of council delib-
erations, which was exploited here to screen out non-policy procedural statements. With
this additional procedure, a total of 48,887 (supposedly substantive) speeches, which con-
sist of 40,489,764 words, were obtained (82,136 speeches consisting of 43,137,749 words
including the discarded procedural statements).

Appendix B provides several illustrations concerning how the extracted speeches are
distributed across different actors and across different years. They confirm the general ten-
dencies of council meetings already pointed out in prior work [32]. One such tendency is
the steadily expanding volume of council debates, with an increasing number of speakers
appearing in the council chamber over years. This tendency has actually been accelerat-
ing over the past five years. Another notable tendency is the sizable, but not necessarily
overwhelming, volume of speeches contributed by P5 delegates over the past quarter of
a century. In fact, the combined number of P5 speeches is 9,843, barely over 20% of the
total. The most vocal countries in terms of the number of speeches are: Russian Federa-
tion (2125), United States (2002), France (1967), China (1912), United Kingdom (1837),
Japan (899), Germany (756), South Africa (673), and Brazil (631)7.

3.2 Text Preprocessing8

A series of preprocessing measures were applied to the obtained text data [10, 11]. These
measures include the removal of punctuation and other non-alphanumeric symbols, con-
verting uppercase characters to lowercase ones, converting the spelling of English words
(from British to American English spelling)9, and removing "stop words." Usually com-
prising articles (e.g., "a," "the"), pronouns ("I," "she"), prepositions ("of," "in") and other
function words, stop words are a set of words that are considered too common to be suf-
ficiently informative and discriminating for use in a given analysis. This study used the
standard set of English stop words (179 in total) provided by the Python module (NLTK)
employed here.

In addition to these fairly common and simple procedures, two statistical techniques
for natural language processing were also used. One was part-of-speech (POS) tagging,
which employs a statistical model and a dictionary to estimate a POS (e.g., "noun," "verb,"
"adjective") for each word appearing in a given text. This information was needed in
the later analysis to sort out various objects, named (proper nouns) as well as unnamed
(common nouns), from the other words mentioned in the extracted speeches.

The other procedure was phrase detection. Using a statistical algorithm10, this pro-
cedure combines frequently collocated words into a single phrase. For example, unsur-

7Another body, the UN Secretariat, would likely appear somewhere in this list. It is not listed here because
many of its officials (except the Secretary-Generals), whose affiliations, unlike those of state representatives, are
not annotated next to their surnames in meeting records, have not yet been identified.

8Unless otherwise reported, the preprocessing procedures described below were implemented by the
widely-used Python module named NLTK (Natural Language Toolkit).

9This procedure made use of an online spelling list (http://www.tysto.com/uk-us-spelling-list.html; last
accessed on April 2, 2020).

10This study used the phrase detection algorithm provided by Gensim, a Python-based library for advanced
text processing and analysis.
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prisingly in the context of council deliberations, the word "Security" ("security:NNP" in
the processed corpus, where the POS-tag, "NNP," stands for a singular proper noun) is
often followed by the word "Council" ("council:NNP"). Therefore, the phrase detection
algorithm would likely combine these two words ("security:NNP_council:NNP"). This
study iterated this procedure twice, so that up to four words could be combined into a
phrase (e.g., "international:NNP_atomic:NNP_energy:NNP_agency:NNP"). Moreover,
it applied the algorithm only to fairly frequently occurring words and phrases, or more
specifically, those that have appeared in deliberations 1,000 times or more during the
study period. The phrase detection was expected to partially mitigate the brutal effects
of the so-called "bag-of-words" approach required in the following analysis, which, in its
representation of a text, largely disregards the syntax structure of the text.

With the above preprocessing measures, the speech texts consist of a total of
19,812,732 POS-tagged tokens (words and phrases), with 133,128 unique tokens. The
entire set of these speeches, or the corpus, will be available from the Harvard Dataverse.
The Python code used for its derivation is available on GitHub11.

3.3 Word Embedding

Word embedding refers to a class of unsupervised machine learning models that learn
high-dimensional vector representations of words (or POS-tagged tokens in the present
context) in a given corpus. Each word is "embedded," or assigned a series of numbers
denoting its coordinate, in vector space, such that two words that tend to co-occur with
a similar set of words in text are likely to have a smaller distance in that space. While
there are several popular methods for accomplishing this job, such as "word2vec" algo-
rithms [13], this study employed GloVe (Global Vectors for Word Representation), an
embedding algorithm that has been proven to effectively perform various linguistic tasks
(e.g., word analogy) on a wide variety of corpora of different sizes [14, 51–53]. GloVe
efficiently computes a word-word co-occurrence matrix from an input corpus, and then
applies a log-bilinear regression model to this matrix to estimate the numerical elements
of a vector denoting each word in the corpus [14]12.

The derived vector space essentially comprises semantic relations among the various
concepts appearing in a given set of documents. These relations are relative to the corpus
concerned, and thus should depend on the context (time, author, subject, etc.) in which
the corpus was generated. Therefore, in addition to running the embedding algorithm for
the entire set of council speeches, this study also divided the corpus in different ways,
according to countries (e.g., a set of speeches delivered by U.S. delegates), time periods
(e.g., speeches delivered during 2015-2019), or both (e.g., speeches delivered by U.S.
delegates during 2015-2019). It then applied the algorithm to each of these subsets of the
original corpus. As too much division would result in too small subsets, which would
render reliable statistical estimation untenable, there was a certain limitation to this en-
deavor. Accordingly, most of the analyses reported below rest on word embeddings that

11https://github.com/takutos/undocs
12The GloVe implementation code is available from the developers’ website (https://nlp.stanford.edu/projec

ts/glove/; last accessed on April 3, 2020).
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were derived from relatively large sets of speeches, in particular, speeches contributed by
countries with a sizable council presence (typically permanent members) as well as those
spanning fairly long periods of time (e.g., five years).

GloVe works with several learning parameters. Among them, the number of dimen-
sions of embedding space was set to be 100. Another important parameter, the size of
the "context window," was set to be ten in both directions. That is, if a word is located
up-to-ten words ahead or behind another word, then these two words are considered to
have co-occurred. The word embeddings (vectors), derived (or "trained" in the machine-
learning terminology) in this parameter setting, for all the POS-tag tokens in the entire
corpus (more than 130,000 in total), will be available from the Harvard Dataverse. The
above parameter values are fairly common, but are undeniably arbitrary. Appendix F re-
ports the results obtained in different learning settings, which show no major difference
from the results reported in the next section.

3.4 Threat Representation and Measurement

Each numerical entry of a 100-dimensional embedding vector has no intrinsic meaning.
However, the quantitative relationship between the vectors induced by these numbers has
a substantive interpretation. That is, the distance or the similarity between two embedding
vectors quantifies the degree of semantic association between the corresponding words or
tokens. A strong association implies that the two words concerned are identical except for
some grammatical features (e.g., "threat" and "threats"), synonymous ("threat" and "men-
ace"), otherwise semantically similar ("threat" and "danger"), or frequently mentioned in
a similar context ("threat" and "terrorism" in council deliberations). The meaning of a
given concept in a corpus can be revealed in a relative manner by probing its semantic
associations with other concepts appearing in the same corpus [53]. The representation of
threat conception described below leverages the relational understanding of meaning that
word embedding allows to be formalized.

Specifically, let wi ∈ Rd denote one of the trained d-dimensional embedding vectors
(d=100 in the current setting) that represents a POS-tagged token i. Let also i ∈ VC ,
where VC is the set of all unique POS-tagged tokens contained in a corpus C. Then, for
two tokens, i and j, in VC , the following cosine similarity between the two corresponding
vectors gives a widely-used measure of the semantic association between i and j. The
product in the numerator is an inner or dot product of two vectors. The measure takes a
value from -1.0 (diametrically opposite) to 1.0 (identical).

similarityc (i, j) =
wi · wj

‖wi‖ ‖wj‖ (1)

Building on the above measure, this study represented the threat conception latent in a
given set of council speeches as a series of similarity measures computed between threat-
related tokens (e.g., "threat," "threats") and some other reference tokens used for charac-
terizing that conception (e.g., "terrorism," "al-Qaeda," "HIV/AIDS"). Suppose that TC

denotes a subset of VC , which consists of threat-related tokens. Suppose also that WC

denotes another subset of VC , which contains reference tokens. Further, let τ ∈ Rd repre-
sent the mean of the embedding vectors corresponding to the elements of TC . Using these
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notations, a measure of the threat conception ("threat measure") for corpus C, threat(C),
can be expressed as the following series of cosine similarities:

threat (C) =

(
τ · wi

‖τ‖ ‖wi‖
|i ∈WC

)

τ =

∑
j∈TC

wj

|TC |

(2)

In most of the analyses reported below, TC={"threat:NN," "threats:NNS"}, where the
tags, "NN" and "NNS," denote a singular common noun and a plural common noun,
respectively. "threat:NN" and "threats:NNS" are two of the most frequent tokens that
contain a string "threat"13. WC , on the other hand, was given 2,000 of the most frequent
POS-tagged tokens from the whole corpus that contain noun words (both common and
proper nouns)14. Nouns were used to isolate possible subjects and objects that could be
associated with the notion of threat. Less frequent tokens were excluded, as the estimation
of their embeddings could be highly unstable. Other compositions of these token sets
(e.g., 1,000 tokens instead of 2,000, proper nouns instead of all nouns) were also tried.
Again, as reported in Appendix G, the main results described below were largely resistant
to these manipulations.

Cross-national and temporal comparisons of threat conceptions can be made by com-
puting and comparing threat(C) over different corpora or subsets of a corpus. Although
there are numerous ways to do this (e.g., clustering, principal component analysis), the
present study used the simplest techniques: pair-wise operations of threat measures, such
as subtracting one from another and computing a Pearson correlation coefficient for two
measures, both in reference to the common tokens WC

15. For example, consider that
two subsets of the council corpus, CUS and CRU , represent distinct sets of the speeches
delivered by representatives of the United States and the Russian Federation, respec-
tively. The subtraction, threat(CUS) − threat (CRU ) , performed for each element of
Wc might uncover specific issues and entities on which the threat conceptions of the U.S.
and Russia are particularly divergent. Similarly, the Pearson correlation calculated be-
tween threat(CUS) and threat(CRU ) gives a rough measure of the overall closeness of the
two countries, in terms of the issues and entities associated with the threat to international
peace and security.

In reporting the numerical values of the quantities defined above, their confidence
intervals were computed by using bootstrapped samples of council speeches (for threat
measures) and reference tokens (for correlation coefficients). Using the latter samples,
Kolmogorov–Smirnov (KS) two-sample tests were also performed to evaluate differences

13In the entire corpus, "threat:NN" and "threats:NNS" appear 12,530 and 9,758 times, respectively. There
are actually 57 other tokens that contain "threat," including, for instance, "threat:NN_international:JJ" (2,016
times) and "threat:NN_posed:VBN" (1,249 times). These other tokens were excluded from the analysis because
of their relatively low frequencies.

14One of the least frequent among these 2,000 tokens is "gender-based:JJ_violence:NN," whose frequency
is 1,030 times in the corpus. Unsurprisingly, the most frequent token is "council:NNP" (102,028 times), which
is followed by "security:NNP_council:NNP" (88,465 times).

15In the case that one or both of the subsets which were compared lacked some elements of Wc, these tokens
were skipped in pair-wise operations on the subsets concerned.
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in correlation coefficients. Appendix C gives a detailed account of these statistical proce-
dures.

4 Results

4.1 Plausibility of Word Embeddings

Before focusing on threat conception, it might be useful to gain a sense of overall plau-
sibility about the derived word embeddings. Table 1 shows, for each of the tokens listed
in the first column, the ten most strongly-associated tokens that contain noun words16.
For the sake of readability, the POS-tags of the tokens in the second column were re-
moved. The numbers in parentheses in the first column are the frequencies of the listed
tokens, while those in the second are the cosine similarities, as defined in Equation (1),
between the corresponding tokens in the two columns. The embedding vectors represent-
ing these tokens were trained using the entire set of council speeches, disregarding any
cross-national and temporal differences. Therefore, the associations displayed in the ta-
ble can be considered as reflecting the council’s aggregated understandings of the listed
notions over the past quarter of a century.

The table suggests a variety of ways in which two notions are associated with each
other by their respective vector representations. For example, two tokens can just be
semantically similar almost in any context ("security" and "stability," "threat" and "dan-
ger"), or interchangeable in the context of council deliberations (e.g., "security_council"
and "council," "africa" and "continent"). In contrast, these tokens might be only weakly
related to each other or even have opposing meanings in the general context (e.g., "so-
malia" and "coast," "peace" and "conflict," "security" and "threat"), but nevertheless form
some common cluster of notions inside the council chamber. Despite the considerable
degree of context dependence, however, most of the associations shown in the table
would presumably seem natural to the eyes of observers of council politics, or broader
international relations. The most notable in this regard are the tokens associated with
"sovereignty:NN" (the last row of the table). These tokens constitute a familiar set of
words and phrases (i.e., "territorial integrity," "sovereignty and territorial integrity," "in-
dependence," "non-interference in internal affairs," etc.) that typically accompany the
notion of state sovereignty in its traditional conception.

4.2 Threat Measures

Table 1 lists a small number of tokens, such as "danger" and "terrorism," that are strongly
associated with a single token, "threat:NN," at the most aggregate level of the corpus. In
order to allow for more comprehensive and more fine-grained analyses, the threat measure

16Although the NLTK POS tagger employed here works effectively most of the time, it sometimes makes
obvious misclassification. In the present context, for example, some adverbs that appear at the beginning of a
sentence (thus its first character is capitalized in text), including "Furthermore," "Nevertheless," "Hence," "To-
day," "First," "Therefore," and so forth, are often classified as proper noun (given a "NNP" POS-tag) rather than
as adverb ("RB"). As long as these cases could be manually detected, they were removed from relevant tables
and figures for the purpose of avoiding confusion. They were not removed from measurement and calculation
for avoiding arbitrariness.
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TABLE 1
Token-Token Associations Computed from the Derived Embeddings

Example Token Strongly Associated Tokens
security:NNP_council:NNP
(88,465)

council (0.939), resolution (0.741), time (0.736), inter-
national_community (0.735), members_council (0.717),
members_security_council (0.715), matter (0.714), ac-
tion (0.698), council_members (0.696), united_nations
(0.692)

peace:NN (51,846) lasting_peace (0.806), peace_process (0.751),
peace_security (0.738), sustainable_peace (0.734),
peace_stability (0.726), reconciliation (0.714), stability
(0.697), conflict (0.687), region (0.684), achievement
(0.677)

security:NN (50,623) development (0.752), stability (0.746), peace_security
(0.709), threats (0.696), challenges (0.689), region
(0.688), context (0.675), order (0.665), threat (0.663), se-
curity_situation (0.662)

united:NNP_nations:NNP
(44,532)

field (0.734), organization (0.713), missions (0.678),
united_nations_system (0.675), addition (0.671), peace-
keeping (0.671), peacekeeping_operations (0.669), per-
sonnel (0.663), mission (0.662), context (0.659)

africa:NNP (18,893) continent (0.893), african (0.757), african_countries
(0.752), great_lakes_region (0.709), subregion (0.682),
world (0.680), conflicts (0.675), region (0.672),
peace_security (0.649), problems (0.646)

somalia:NNP (15,337) somali (0.746), afghanistan (0.698), federal_government
(0.685), horn (0.659), african_union_mission_somalia
(0.631), piracy (0.628), amisom (0.627), coast (0.623),
liberia (0.604), countries_region (0.603)

threat:NN (12,530) threats (0.840), threat_international (0.789), danger
(0.752), threat_posed (0.743), challenge (0.729), ter-
rorism (0.724), international_peace_security (0.706),
peace_security (0.685), phenomenon (0.668), security
(0.663)

sovereignty:NN (5,621) territorial_integrity (0.905),
sovereignty_territorial_integrity (0.846), independence
(0.736), internal_affairs (0.694), principle (0.683), unity
(0.672), non-interference (0.658), territory (0.641),
respect (0.640), state (0.628)

defined in Equation (2) was computed for different subsets of the corpus with the common
token sets, TC and WC . Table 2 displays a tiny fraction of the output (more systematic
results will be available from the Harvard Dataverse). The table consists of cosine simi-
larities between the mean embedding vector for TC ("threat:NN" and "threats:NNS") and
vectors representing a small subset of WC ("terrorism:NN," "proliferation:NN," ..., "sa-
hel:NNP" and "iran:NNP"). Each row corresponds to one of six sets of council speeches,
that is, the whole corpus (denoted as "All" in the first column) and its five subsets, each of
which comprises all of the speeches contributed by one of the P5. Numbers in parentheses
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in a cell indicate the 90% confidence interval (CI) of the corresponding cosine similarity,
which was calculated from bootstrapped samples of the original speeches (see Appendix
C).

Despite its lack of representativeness, the table is still revealing regarding the some-
what intricate nature of the threat conceptions of powerful council members. Overall, the
P5’s threat conceptions seem to be not radically different from each other at this level
of aggregation. In particular, the P5 members almost equally strongly associate some
tokens such as "terrorism" and "proliferation" with TC without marked cross-national dif-
ferences. Nevertheless, some members put more emphasis on some issues than the others
do. For example, both "drug_trafficking" and "afghanistan" have far more salience in Rus-
sia’s threat measure than in that of any other P5 member. Equally, France’s geographic
focus on "sahel" is obvious, as is the readiness of the U.S. to emphasize "iran" in its threat
conception. It is also notable that "climate_change" has received markedly stronger em-
phasis in the threat measures for the West European members of the council (France and
the U.K.). As will be briefly discussed in the next section, these distinctive features de-
rived from the threat measures are largely consistent with existing empirical observations
about the P5.

One can express threat measures in a more concise manner. Figure 1 displays, for
each of the different subsets of the corpus, a varying degree of association of WC tokens
with TC , in the form of a word cloud17. For the sake of visual clarity, only WC tokens
with proper nouns, that is, named entities, are displayed. This representation can be a
highly useful tool for efficiently describing the threat conception of a given actor for a
given period of time.

4.3 Cross-National Correlations

As explained in the previous section, computing the correlations between threat measures
allows more extensive cross-national comparisons to be made. The heatmap in Figure 2
shows the degree of correlation between threat measures over the entire WC , for each
combination of the P5 members, across the whole study period. By a crude mathematical
operation, the underlying correlation table has been arranged so that two countries that
have mutually similar series of correlation coefficients tend to be located closer to each
other in both axes of the table (rows and columns)18. This makes it easier to recognize the
structural configuration of the threat conceptions of the council members.

Several observations can be made regarding this heatmap. Firstly, among the P5, the
United States, the United Kingdom, and France, which are also members of the North
Atlantic Treaty Organization (NATO), show a predictable tendency toward having closely
similar threat conceptions. The pair-wise correlations of threat measures among them are,
in descending order, 0.704 (90% CI: 0.682-0.725) between the U.S. and the U.K., 0.676
(0.653-0.699) between the U.K. and France, and 0.666 (0.640-0.691) between the U.S.

17These representations were produced with Python’s wordcloud module.
18More specifically, the algorithm projects the correlation coefficients computed for each country onto the

first eigenvector of the correlation matrix, and then sorts the countries concerned according to their projected
values. Other algorithms such as agglomerative hierarchical clustering return mostly similar, but not necessarily
same configurations.
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All Speeches, 1994-1999 All Speeches, 2015-2019

U.S. Speeches, 1994-2019 Russian Speeches, 1994-2019

U.S. Speeches, 2015-2019 Russian Speeches, 2015-2019

FIGURE 1: Word-Cloud Representations of Threat Measures
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FIGURE 2: Correlations of Threat Measures among the P5, 1994-2019

and France. This order is statistically significant, on the basis of KS two-sample tests
that compared the possible combinations of these correlations19. Secondly, perhaps less
predictably, Russia is not particularly dissimilar to the close-knit Western members in
terms of the threat measures defined here. Russia’s correlations with these countries are
0.674 (0.651-0.696) with France, 0.651 (0.627-0.674) with the U.S., and 0.644 (0.619-
0.668) with the U.K. These values are fairly comparable with the previous correlations.
In particular, the correlation between Russia and France is significantly higher than that
between the U.S. and France20. Otherwise, the correlations are significantly lower than
any of the other correlations among the NATO members. Thirdly, as is very clear from
Figure 2, China is distinctively autonomous in its threat conception, in comparison with
the other permanent members. The country whose threat measure is most correlated with
China’s is France (correlation: 0.576; CI: 0.548-0.604), then narrowly followed by Rus-
sia (0.574; 0.546-0.601)21. These correlations are, however, markedly lower than those
among the other permanent members.

The correlations reported above were computed from the temporally aggregated sets
of speeches. Appendix D provides additional correlation heatmaps that illuminate tempo-

19The KS statistics that were computed from bootstrapped samples (the size of each sample: 10,000) of
threat measures, under the null hypothesis that two dyads of countries are indistinguishable in terms of their
distributions of threat measure correlations, are: 0.816 for U.S.-U.K. correlation against U.K.-France correlation,
0.279 for U.K.-France against U.S.-France, and 0.816 for U.S.-U.K. against U.S.-France. The corresponding
P-values are all negligible.

20The corresponding KS statistic is 0.228. The P-value is again near zero.
21The difference between China’s correlations with France and Russia is significant. The corresponding KS

statistic is 0.060 with near zero P-value.
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ral variations in the threat measure correlations among the P5. One can see considerably
fluctuating dynamics from these figures. For example, in relative terms, in the period
from 1994 to 1999, the U.S. and Russia had more similar threat conceptions (correlation:
0.274; CI: 0.233-0.314) than any other dyad, whereas, in the ensuring five years (2000-
2004), France and Russia had the highest threat measure correlation (0.367; 0.332-0.401)
between each other. For comparison, the correlations between the U.S. and the U.K. in
the same periods were 0.238 (0.196-0.279) and 0.344 (0.306-0.382), respectively. Other-
wise, however, deviations from the observations in the preceding paragraph are limited,
in particular for recent periods such as 2010-2014 and 2015-2019. Furthermore, the dis-
tance of China’s threat conception from those of the other members has been consistently
conspicuous over all the periods.

Finally, including other council members in this analysis requires caution. Unlike the
permanent members, the other ten members ("E10") of the council are elected for a two-
year term, without immediate re-election. Moreover, half of them are replaced with newly
elected members annually (Article 23 of the Charter). Without adequately taking account
of these aspects of council membership, comparisons involving elected members could
lead to misleading results, whereas imposing too many constraints on the input data (e.g.,
using a two-year subset of the corpus) could run the risk of making a shaky estimation.

With these caveats, Figure 3 depicts the correlation table for the threat measures of the
ten states that served on the council in both 2018 and 2019, for which a relatively large
number of speech records are available. These states are: Russia (430 speeches), the U.S.
(379), the U.K. (378), China (377), France (371), Peru (371), Kuwait (357), Equatorial
Guinea (354), Poland (354), and Côte d’Ivoire (345). While adding the elected members
to the analysis obviously made the resultant patterns more complicated, it is still possible
to recognize some structural features, including those already pointed out regarding the
P5, such as the persistent difference between China’s threat conceptions and those of
the other permanent members. It is also notable that the five elected members seem to
form a somewhat autonomous cluster, which is relatively distinct from the P5. Another
noticeable feature is the considerable difference existing among the P5 in the correlations
of their threat measures with those of the elected members. That is, China, the U.S., and,
to a lesser degree, Russia have relatively tenuous threat measure correlations with the
elected members, whereas France and, to a lesser degree, the U.K. have much stronger
correlations.

4.4 Points of Divergence

Cross-national convergence or divergence of threat measures, such as the ones reported
above, can be driven by different factors. Figure 4 gives just one illustration of this (see
Appendix E for more examples). The figure was derived from another pair-wise oper-
ation, subtraction, of the threat measures of the U.S. and Russia for the entire period,
namely, threat(CUS) − threat (CRU ). This operation yielded a series of differences in
the cosine similarity between the two countries, over the whole elements of WC . These
differences were sorted in descending order, and then their top (distinctively U.S.) and
bottom (distinctively Russian) twenties were extracted with the corresponding tokens for
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FIGURE 3: Correlations of Threat Measures among Council Members, 2018-2019

the illustration.
As the figure depicts, relative to Russia, the U.S. tends to emphasize concepts such as

"nations" (cosine-similarity difference: 0.578), "sexual_gender-based_violence" (0.433),
"north_korea" (0.380), "bulgaria" (0.371), and "generations (0.364)" in conceiving the
notion of threat. Similarly, "statement_delivered" (-0.465), "auspices" (-0.460), "non-
aligned_movement" (-0.456), "consolidation" (-0.400), "mechanisms" (-0.378), and so
forth have received more salience in Russia’s threat conception, in comparison with that
of the U.S. Among these, a sizable number of tokens, such as "generations," "state-
ment_delivered," and "auspices," are perhaps not informative in the present context, as
they are likely to indicate the diverging dispositions of the two countries (even the dispo-
sition of the council’s translators in the case of Russia) towards the particular use of words
and expressions in their statements involving the notion of threat. In other words, they are
not likely to reflect any substantive policy differences. Presumably, these consequential
differences are more directly captured by tokens such as "sexual_gender-based_violence,"
"north_korea," "hamas" (0.364), "afghan" (-0.337), and "drug" (-0.370). Although a sub-
stantial amount of prior knowledge and interpretation is needed to establish the relevance
or irrelevance of a given concept, this type of analysis can be a useful screening device
for detecting divisive issues and entities that might hinder the convergence of the threat
conceptions of two actors.
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FIGURE 4: Distinctive Threat-Associated Tokens for the U.S. (top) and Russia (bottom)

A similar analysis can be performed on two threat measures representing dif-
ferent time periods. For example, Figure 5 was yielded by threat(C2015−2019 ) −
threat (C1994−1999 ), where C2015-2019 and C1994-1999 denote the aggregate speech sets
for the periods of 2015-2019 and 1994-1999, respectively. While still containing noisy
elements, the figure unveils particular issues and entities that constitute substantially
changed aspects of the threat notions discussed in the council over the past quarter of
a century. More specifically, among the tokens strongly associated with TC in the late
1990s, "peace_building" (-0.686), "east_timor" (-0.613), "federal_republic_yugoslavia"
(-0.381), "serb" (-0.316), "kuwait" (-0.307), etc. had lost such associations in the late
2010s. Instead, the latter period saw a surge of attention to the issues symbolized by such
tokens as "transnational_organized_crime" (0.765), "sahel" (0.660), "fight_terrorism"
(0.593), "sustaining_peace" (0.583), and "gulf_guine" (0.527). This semi-automated
retrieval of threat-associated concepts over years can again offer an efficient means for
capturing the changing facets of global security, as seen inside the council chamber.
Appendix E provides further examples of this usage of threat measures.
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FIGURE 5: Distinctive Threat-Associated Tokens for 2015-2019 (top) and 1994-1999
(bottom)

5 Discussion

While the measurements and analyses reported above are far from being exhaustive, they
still contribute some important and useful insights to the literature on council politics.
First of all, it should be noted that many of the results obtained so far confirm existing
observations about the council. For example, it is not surprising to learn that drug-related
and Afghan-related notions (e.g., "drug," "drug_trafficking," "afghan," "afghanistan") are
among the most salient aspects of Russia’s threat conceptions, given that the trafficking of
heroin and opium produced in its southern neighbor, Afghanistan, is one of the security
concerns that Russia has persistently raised in the council chamber over years [55]. One
can also find abundant supporting evidence in preceding studies for other thematic (e.g.,
climate change, sexual violence) and geographic (e.g., Sahel, Iran, North Korea) focuses
of council members, as well as for topics that have strong rallying effects on these mem-
bers, such as the global terrorism [7, 19, 20, 24, 25]. Apparently, word embedding, on
which all the above analyses rest, seems to quantify only those that are already known, or
are intuitively clear about the council and its members.

On a few crucial points, however, word embedding has also revealed insights that
deviate considerably from the dominant understandings of council politics. These in-
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sights concern the structural configuration of council members, particularly the P5, as seen
through their threat conceptions. Unlike the frequent depiction of the council as an arena
for great-power competition, most typically, between its close-knit Western members (the
U.S., the U.K., and France) on one hand and Russia and China on the other [5, 17, 19, 23],
the above results support a more nuanced picture (Figure 2). According to the latter im-
age, Russia has not particularly been far removed from its Western counterparts (whose
relative cohesion is undisputed), definitely in comparison with China, and perhaps also in
comparison with other elected members (Figure 3). As the previous analysis illustrates
(Figure 4), the two sides can differ on numerous specific issues, but they still have, at least
in relative terms, some common ground regarding what matters should be considered as
common threats to global security, even if there is not total policy unity concerning how
to handle these matters.

Moreover, the above results also indicate that Russia and China have not particularly
been close to each other. Indeed, in comparison with the other permanent members, and
even with other elected members, there is nothing conspicuous about the correlation of
their conceptions of security threat. Rather, China is almost equally distanced from any
other council member in this regard, which, despite its recent rise as a global power, is
largely consistent with Communist China’s historical role in the council as a relatively
autonomous power, with a regional, rather than global, focus [17, 56]. Meanwhile, the
lack of convergence of threat conceptions between Russia and China might not prevent
the two countries from taking common action (e.g., exercising veto) against what they
see as the U.S. and its allies’ abuse of the council on some occasions, such as recent
confrontations on Syria and Venezuela. Yet, it certainly does not help them to forge
lasting relationships, including a durable alliance [57].

Furthermore, the pattern of cross-national divergence and convergence described so
far has been largely stable over time. Although the specific issues and entities that char-
acterize security threat at a given moment can vary considerably from time to time (see
Figure 5), the configuration of council members’ threat conceptions itself appears to have
been fairly robust against these temporal changes (see Appendix D). As long as this con-
figuration contains persistent elements of heterogeneity, it gives a strong caution against
another strand of views on the council, namely, seeing too much unity, autonomy, or even
agency in the working of this body [3, 8, 9]. On the other hand, it neither implies that the
council has been losing a foundation for serving some of its crucial functions, whether
the collective legitimization of the use of force, great-power concert, or other governance
functions, such as deploying peacekeepers [58–60]. Despite frequent suggestions to the
contrary, the durable nature of a certain degree of accord among powerful members of the
council still allows cautious optimism for its continued relevance.

Lastly, the validity of these observations could be questioned on several grounds. As
has already been discussed, the overall correlation of threat measures between two coun-
tries might be confounded to some extent by factors that do not necessarily reflect rel-
evant policy differences. Alternatively, one could also suspect that the measurements
employed here were too restrictive for the purpose of this study. That is, it might seem
far-fetched that any meaningful insight about structural aspects of the council could be
derived from investigating just one or two notions ("threat" and "threats"), no matter how
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important these notions are. Appendix G reports on further analyses that partially ad-
dress these concerns by manipulating the composition of TC and WC in different ways.
Qualitatively, these manipulations, as long as they remained in a certain range, brought
no radical change to the original results. For instance, even if the original elements of
TC , "threat:NN" and "threat:NNP," were replaced altogether with other (yet somewhat re-
lated) tokens such as "peace:NN" and "security:NN," the resultant configuration of coun-
cil members remained almost indistinguishable from that described above. While still
being limited in scope, these additional examinations suggest that the obtained insights
are not just the product of contingent factors.

6 Conclusions

Having been almost regularly held for more than seven decades, the public meetings of
the UN Security Council have become a highly institutionalized, perhaps even ritualized,
place. As is well-known, a substantial part of the council’s decisions are often made else-
where. A large number of important decisions have actually been made literally behind
closed doors, namely, in informal consultations, which often involve only P5 representa-
tives [17, 60]. This does not mean, however, that open deliberations in council meetings
are unimportant. Over time, these deliberations have left behind a massive amount of
signals or traces that contain valuable information on council members and other partici-
pants, which illuminates their policy preferences, normative ideas, and conceptual under-
standings. By systematically recovering these signals with adequate processing tools, one
can gain useful insights about the council and its politics.

Focusing on one of the most consequential notions for the council’s policy making,
namely, "threat to the peace," this study purports to be one of the first illustrations of
such an endeavor. By employing word embedding and other advanced techniques for text
analysis, the study proposes a novel way for measuring the threat conceptions of different
actors, over different time periods. These measurements constitute a significant method-
ological advance with further potential applications, as they pioneer ways for rigorously
operationalizing conceptual and normative factors in international relations, which have
not necessarily been amenable to quantitative treatment. Furthermore, the study system-
atically conducted this measurement using a large body of texts, with considerable cross-
national and temporal variations. The resultant patterns of convergence and divergence
among different council members concerning their threat conceptions are intricate, yet
relatively stable over time. These patterns imply that some modifications are required to
the previous understanding of council politics.

There are still a number of remaining challenges, which will be addressed in future
work. Among them, the following three are pressing. First, extending the time horizon
of analysis far back beyond the post-Cold War period would make the whole endeavor
obviously more dynamic, and probably more interesting. However, this would pose a
formidable methodological challenge, because of the relative paucity of text data, along
with the unsettled formatting conventions of meeting records for earlier periods. Second,
there is still an enormous amount of untapped information in the derived embedding vec-
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tor space. In focusing on several threat-related tokens and their relations with thousands of
other tokens, the present study delved into only a limited area of this vast space. By lever-
aging more global relationships among the entire set of word embeddings, which could
be uncovered, for example, by clustering algorithms, a more holistic picture of council
members’ configuration could be obtained. Third, beyond somewhat cursory plausibility
checks, more systematic and rigorous validation is needed [11]. Unlike preceding soci-
ological studies, which have taken pains to validate trained embedding vectors [52, 53],
there are few corresponding historical surveys or interviews that allow a direct investiga-
tion of the embeddings derived from the statements of council delegates. For more indirect
approaches, for example, it is still possible to compare the induced semantic associations
in the council corpus with those derived from other corpora (e.g., national security docu-
ments). Such external validation would also be helpful for contextualizing the findings of
this study, which were obtained exclusively from discursive dynamics inside the council
chamber.
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