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Abstract
Promotional language, or “hype”, is increasingly common in biomedical research reporting. Adjectives such as
groundbreaking, robust, and impactful can engage readers but also risk imposing value judgements and undermining
objectivity. Detecting and assessing such language requires distinguishing degrees of promotional intensity (e.g., new
< novel < groundbreaking < revolutionary), yet no such graded resource exists. We present an intensity-scaled lexicon
of 303 promotional adjectives attested in biomedical writing across eight evaluative domains (e.g. IMPORTANCE,
NOVELTY, RIGOUR). Ratings were obtained through Best—Worst Scaling (BWS) with human participants evaluating
adjectives for promotional strength in the context of scientific research reporting. We refer to this as the HypLEX
resource (Hype Lexicon). The ratings show high internal consistency (r = 0.87; 95% CI [0.85, 0.89]) and correlate
most strongly with arousal and dominance in the NRC VAD Lexicon, suggesting that promotional intensity aligns
more with reader activation and perceptions of assertiveness than simple positivity. We also release an online BWS

platform integrated with the R package bwsTools to support intensity-scaling research in other domains here.

Keywords: promotional language, best-worst scaling, lexical resources, corpus creation

1. Introduction

Although scientific writing is typically characterised
as factual, neutral, and objective, authors may also
select to use language that promotes a favourable
evaluation of their work. For example, importance
may be described in absolute terms (imperative),
novelty sensationalised (revolutionary), scale am-
plified (vast), or problems dramatised (devastat-
ing). Such language has been termed “hype” and
defined as “hyperbolic or subjective language em-
ployed to glamorise, promote, or exaggerate as-
pects of research” (Millar et al., 2019).

Our work is motivated by concern about in-
creasing levels of hype in biomedical communica-
tion. Promotional language has, for example, risen
sharply across the National Institutes of Health
(NIH) funding ecosystem, from calls for grants, to
applications, and subsequent publications (Millar
etal., 2022a,b, 2023). Comparable trends are seen
in research articles in other fields, press releases
and media reports (Sumner et al., 2014; Weidmann
etal., 2018).

As a former editor-in-chief of the JAMA Network
journals has pointed out (Bauchner and Rivara,
2022), promotional words such as groundbreaking
or transformative are rarely justified and risk un-
dermining objective assessment, thereby impeding
the development of further studies, policies, clinical
practice, and knowledge translation. More broadly,
public trust in science is weakened when promo-
tional language creates unrealistic expectations or
misrepresents findings. We believe that these is-

sues point to the need for systems that assess the
promotionality of scientific texts and provide feed-
back to stakeholders.

The automatic identification of hype poses some
challenges for an NLP approach. Firstly, promo-
tionality is often context-dependent. While some
terms are used almost invariably with a promotional
connotation (e.g. unprecedented), others may also
carry technical meanings (e.g. meticulous care was
taken when. .. vs. meticulous hemostasis) or neu-
tral meanings (e.g. this is the first study to... vs.
we first analysed. ..). Secondly, judgments about
whether a term is promotional are inherently sub-
jective. This makes it difficult to establish a “ground
truth” for training and evaluation. Finally, systems
to assess the promotionality of scientific text require
a way to measure the intensity of individual terms.
This is because hype should be seen not as a bi-
nary distinction but a continuum of intensity, with
terms conveying different levels of promotion (e.g.
new < novel < groundbreaking < revolutionary).
Here, we focus on this final challenge.

In this paper, we describe how we obtained pro-
motional intensity ratings for 303 adjectives that are
common in biomedical texts and often carry a pro-
motional meaning. The selection of terms is based
on prior corpus analyses of promotional language
in NIH grant abstracts (Millar et al., 2022a). The ad-
jectives fall into eight semantic categories: IMPOR-
TANCE (e.g., imperative, paramount), NOVELTY
(revolutionary, ground-breaking), SCALE (massive,
vast), RIGOUR (careful, sophisticated), UTILITY of
expected outcomes (impactful, seamless), QUALI-
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TIES of investigators and environments (renowned,
stellar), ATTITUDE of the researcher (incredible,
excellent), and PROBLEM (dire, devastating).

We apply Best—Worst Scaling (BWS) to over-
come limitations of traditional rating scales. We
present intensity ratings for each category and
show high inter-rater consistency (split-half reli-
ability = 0.87). Our main contribution is the Hy-
PLEX resource, a lexicon of 303 hype adjectives in
biomedical writing with human-derived promotional
intensity scores. We compare these scores across
semantic categories and validate them against ex-
ternal affective resources. The HypLEX lexicon is
released as supplementary material, and we also
provide a web-based BWS annotation tool that in-
tegrates with the R package bwsTools here.

2. Related Work

2.1. Promotional Language

In linguistics, promotion is usually discussed as
part of the broader study of evaluative meaning.
Relevant frameworks include Hunston and Thomp-
son (2000)’s model of evaluation, Martin and White
(2003)’s appraisal framework, and Hyland (2005)’s
stance and engagement framework. All describe
systems or resources that enable writers to take
positions and attribute value in texts - for example,
markers of attitude (important, valuable), epistemic
stance (likely, possibly), degree (highly effective
vs. somewhat effective), and reader alignment (no-
tably, as we know). Promotion can be understood
as the use of such resources with the intent of en-
couraging a favourable evaluation.

Evaluative meaning is inherently context depen-
dent, and therefore linguistic analyses tend to rely
on manual interpretation to determine if and how
expressions convey evaluation. Automatic NLP
approaches, in contrast, have typically abstracted
away from context, operationalising evaluation as
sentiment (positive, neutral, or negative). Recent
NLP work (Batalo et al., 2026) has addressed pro-
motional language directly by formalising hype de-
tection in NIH grant texts and using annotated data
to develop supervised classifiers for identifying pro-
motional expressions.

2.2. Related Lexicons

Work in sentiment analysis has produced several
general-purpose resources for modelling subjec-
tivity and evaluation. The MPQA Subjectivity Lexi-
con (Wilson et al., 2009) was created through hu-
man annotation, with 8,000 plus entries tagged for
polarity and subjectivity strength. Connotation Lexi-
cons (Feng et al., 2013) have been developed using
semi-automatic induction algorithms to capture im-

plied positive/negative associations, perspective,
and value judgments.

Affective lexicons with interval-scaled scores
have been constructed using Best-Worst Scaling
(BWS). The NRC Valence, Arousal, and Dom-
inance (VAD) Lexicon (Mohammad, 2018) pro-
vides ratings for some 20,000 English words. ‘Va-
lence’ reflects the degree of positivity or negativity,
‘arousal’ indicates the level of activation or energy,
and ‘dominance’ represents the perceived sense
of control or power associated with a word. The
NRC Emotion Intensity Lexicon (Mohammad and
Bravo-Marquez, 2017) captures graded associa-
tions with basic emotions - anger, fear, joy, and
sadness. These lexicons are both built for broad-
domain text and are not specific to scientific or pro-
motional language.

In the biomedical field, Millar et al. (2022a) iden-
tified 139 adjectives that often carry promotional
meaning through corpus analyses of successful
NIH grant application abstracts. These adjec-
tives showed sharp increases in frequency in both
NIH proposals and PubMed abstracts over recent
decades. The lexicon has been used in further anal-
yses showing that the proportion of promotional
language in proposals is strongly associated with
funding success, innovativeness, and subsequent
citation impact (Peng et al., 2024; Qiu et al., 2024).
However, this resource is limited to 139 adjectives
that shifted in frequency and does not quantify pro-
motional intensity (e.g., novel < revolutionary).

2.3. Best-Worst Scaling

Best-Worst Scaling (BWS) (Louviere and Wood-
worth, 1991) is a comparative judgment method
in which respondents are shown a small set of
items and asked to select the one that best and the
one that least matches a target property. Because
choices are relative rather than absolute, BWS re-
duces biases common in rating scales (such as
middle-ticking or personal scale drift) and produces
more consistent and discriminating results across
individuals (Finn and Louviere, 1992; Flynn and
Marley, 2014).

Each best-worst judgment implicitly generates
a series of pairwise preference statements. For
example, when presented with four items, if A is
judged best and D worst, this implies A > B, A >
C,A > D,B > D,and C > D. Thus, a four-item
choice implies five pairwise preferences. When
aggregated across many judgments and partici-
pants, these comparative data can produce stable
estimates of each item’s relative position on an
underlying scale (Louviere et al., 2015).

BWS has been applied in fields such as market-
ing, psychology, and linguistics to measure pref-
erences, attitudes, and word meanings (Crocker
and Thomson, 2014); (Kiritchenko and Mohammad,
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Category Examples # Anchor Type  Examples Interpretation
ATTITUDE outstanding, impressive 20 High (=~ 1.00) revolutionary, Defines upper
IMPORTANCE critical, essential 29 flawless bound for category.
NOVELTY novel, groundbreaking 31 Neutral (> Low) standard, Quality-check; not
PROBLEM devastating, stark 30 adequate used in scaling.
QUALITIES talented, cohesive 44 Low (= 0.00) unoriginal, Defines lower bound
RIGOUR systematic, robust 44 unreliable for category.
SCALE large-scale, extensive 48

UTILITY effective, transformative 57

Total 303

Table 1: Sematic categories, example adjectives
and number of items in HYPLEX (minus low and
neutral anchors).

2016). It has been used to create intensity lexicons
for affective variables such as valence, arousal,
dominance, and emotion categories (Mohammad,
2018; Mohammad and Bravo-Marquez, 2017).

In this study, we apply BWS to promotional ad-
jectives in biomedical writing in order to generate
an intensity scale that quantifies how strongly each
term conveys promotional meaning.

3. Methods
3.1.

We limit our focus to adjectives, as this class is
most closely associated with evaluation (Martin
and White, 2003). Seed terms were drawn from
Millar et al. (2022a), which identified 139 “hype” ad-
jectives through longitudinal analysis of corpus of
901,717 abstracts from successful NIH funding ap-
plications (NIH corpus). These terms are grouped
into eight semantic categories reflecting typical tar-
gets of promotional intent.

To expand coverage, we used WordNet (Miller,
1995) and ChatGPT' to generate near-synonyms
for each seed adjective. Generated terms were
checked against the NIH corpus, a collection of
901,717 abstracts from successful U.S. National In-
stitutes of Health (NIH) grant applications spanning
1985-2020 (Millar et al., 2022a), and were retained
if they occurred more than ten times and conveyed
promotional meaning. The combined final list con-
tained 303 adjectives, distributed across categories
as shown in Table 1.

Selection of terms

3.2. 3.2 Annotation via Best-Worst
Scaling

Participants. Ten annotators took part, consist-
ing of six postgraduate students, two researchers
and two university Professors. All were expert
users of English, including four native speakers.

"https://openai.com/index/introducing-gpt-5/

Table 2: Anchor types, examples, and interpre-
tation. Anchors relevant to each category were
embedded within the BIBDs to provide consistent
reference points for cross-BIBD scale calibration.

Design. Annotation followed a Balanced Incom-
plete Block Design (BIBD) (Cochran and Cox, 1957)
that was constructed separately for each seman-
tic category (e.g., RIGOUR, NOVELTY, IMPOR-
TANCE). Within each category-specific BIBD, ad-
jectives were presented in sets of four, and anno-
tators selected the most promotional (“best”) and
least promotional (“worst”) term in each set. An-
chors relevant to the category were embedded
within the BIBDs to provide consistent reference
points for cross-BIBD scale calibration. High an-
chors defined the upper bound of promotional in-
tensity, low anchors defined the lower bound, and
neutral anchors served as quality-check items ex-
pected to fall directly above the lower bound. Ta-
ble 2 summarizes the role and interpretation of the
anchors with examples for NOVELTY and RIGOUR.

Implementation. BIBDs were created using the
bwsTools package in R (White Il, 2021) and di-
vided into surveys by semantic category. Within
each category, all 10 annotators completed the
same BWS questionnaire (i.e., identical block sets).

Surveys were administered over five separate
days using a custom Best—Worst Scaling (BWS)
platform developed for this project, which will be
made available upon acceptance. The platform
integrates with the R package bwsTools to import
balanced incomplete block designs (BIBDs) and
automatically generate BWS question sets. The
resulting data can then be exported back into bw-
sTools for statistical analysis. The system was
built on a standard web stack and designed to
be modifiable for related research applications.
A public version of the platform is available at
https://www.hype-busters.com/bws/.

Each survey began with practice items (unre-
lated to promotional language), an introduction to
promotional language in science, and a category-
specific explanation. Attention checks (minimum
two, maximum four per survey) were inserted to
ensure participants were not responding mechani-
cally.

Figure 1 shows the category instructions for AT-
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Category Instructions

ATTITUDE
Meaning: These words promote a positive reaction te or strong approval of the research.

The results are exciting for the future of cancer treatment.
This finding is remarkable and may change clinical practice.
The study offers an inspiring example of patient-led research.

How to rate: Judge how strongly the word promotes enthusiasm, approval, or a positive
emotional response to the research.

IMPORTANCE
Meaning: These words promote the research as important.

Early diagnosis is essential for improving patient survival rates.
Reducing hospital infections is a priority for public health.
Funding for vaccine research is crucial to prevent future outbreaks.

How to rate: Judge how strongly the word promotes the research as important.

Figure 1: Category instructions for ATTITUDE and
IMPORTANCE. For each section, instructions for
each category were given, explaining the meaning
of each category, as well as giving examples and
directions on how to rate the adjectives.

Word Intensity Survey

Select the most and least intense words for each promotional meaning

"NOVELTY: Promotes newness"

paradigm- fresh
shifting

Question 2 of 108

up-and-coming

Figure 2: Annotation interface. Annotators were
asked to select the least intense (light blue) and
most intense (dark blue) among four options.

TITUDE and IMPORTANCE and Figure 2 shows
the annotation interface for a sample.

Scoring and aggregation. The final promotional
intensity scores were calculated using a difference-
scoring procedure (Louviere et al., 2013), imple-
mented using the di ffscoring () function in the
bwsTools package in R. For each participant, the
number of times an adjective was selected as “least
promotional” was subtracted from the number of
times it was selected as “most promotional” and the
resulting difference was standardized by the total
number of times the item appeared.

Within each semantic category, participant-level
difference scores were first rescaled to a 0-1 range
for interpretability, producing participant-level in-
tensity profiles for each BIBD. These scores were
then linearly adjusted using the observed mean

Category Low Neutral High

ATTITUDE 0.05 0.09 0.84
IMPORTANCE 0.00 0.11 0.86
NOVELTY 0.07 0.09 0.88
PROBLEM 0.06 0.11 0.93
QUALITIES 0.03 0.16 0.82
RIGOUR 0.05 0.20 0.92
SCALE 0.06 0.14 0.78
UTILITY 0.10 0.17 0.88

Table 3: Mean intensity scores (0-1) for low, neutral,
and high anchors by semantic category.

scores of the embedded high and low anchors as
reference points, setting the low anchor to 0 and
the high anchor to 1. This anchor-based calibra-
tion preserved within-category rank order while ap-
proximately aligning category-specific BIBDs to a
comparable intensity range.

The calibrated participant-level scores were av-
eraged across annotators to obtain the final inten-
sity estimate for each adjective. Louviere et al.
(2013) argue that averaged difference scores pro-
vide reliable estimates of items’ latent scale po-
sitions with results comparable to more complex
discrete-choice models.

The resulting resource, HypPLEX, is a lexicon
of 303 adjectives with category-specific intensity
scores.

3.3. Reliability and external comparison
Internal reliability

Split-half reliability (SHR) was used to assess the
internal consistency of the annotations. For each
semantic category, annotators were randomly di-
vided into two groups, and mean adjective scores
were independently computed for each half using
the 0-1-scaled difference scores. The correlation
between the two halves provided an estimate of
how reliably annotators ranked items within each
category. The process was repeated 500 times
to obtain mean and confidence interval estimates.
The same procedure was also applied across all
items to evaluate reliability at the full-lexicon level.
We do not report kappa-style inter-annotator agree-
ment because BWS yields comparative judgments
that are aggregated into continuous item scores
rather than independent categorical labels.

Anchor validation. To confirm that the anchors
operated as intended, we examined the mean in-
tensity scores for each semantic category to verify
that (i) low anchors consistently received the low-
est scores, (ii) high anchors consistently received
the highest scores, and (iii) neutral anchors were
positioned just above the low anchors but below
the other items.
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Category SHR 95% CI
(Mean )
ATTITUDE 0.94 [0.91, 0.97]
NOVELTY 0.92 [0.87, 0.96]
PROBLEM 0.92 [0.87, 0.96]
QUALITIES 0.89 [0.84, 0.93]
SCALE 0.88 [0.81,0.93]
IMPORTANCE 0.87 [0.81,0.92]
UTILITY 0.78 [0.71, 0.85]
RIGOUR 0.75 [0.63, 0.85]

Table 4: Split-half reliability (SHR) of promotional
intensity judgments by semantic category.

External comparison. To assess construct valid-
ity, we compared the promotional intensity scores
in HypLEx with affective ratings from the NRC
Valence—Arousal-Dominance (VAD) Lexicon (Mo-
hammad, 2018). The VAD model captures three
psychological dimensions of affective meaning: va-
lence (positivity), arousal (emotional activation),
and dominance (sense of control). We follow the
rationale of Qiu et al. (2024), who validated the pro-
motional lexicon (Millar et al., 2022a) upon which
our list is based. They show that the original 139
promotional words tend to have higher valence and
arousal scores than neutral synonyms. We tested
whether promotional intensity co-varied with the
VAD affective dimensions across individual adjec-
tives.

4. Results

4.1. Data Overview

The ten annotators completed the eight category-
specific surveys, generating a total of 4,340 best-
worst judgments (434 per participant). All attention-
check questions were answered correctly, sug-
gesting adequate engagement with the task. The
best—worst judgments were first converted into
participant-level difference scores within each
BIBD. Within each category, these were then cali-
brated using the embedded high and low anchors
to place BIBDs on a common scale before being
aggregated across participants to generate promo-
tional intensity scores for the 303 adjectives.

4.2. Anchor validation

Table 3 summarizes the mean intensity scores of
the low, neutral, and high anchors across cate-
gories prior to calibration. In every category, the
anchors appeared in the expected order (low < neu-
tral < high). Low and neutral anchors consistently
ranked as the least promotional items, while high
anchors tended to appear at or near the top of their
respective distributions. Thus, the anchors gen-

Rank Adjective Score

1 extraordinary 0.989 + 0.035
2 superb 0.975 + 0.045
3 incredible 0.880 + 0.128
4 phenomenal 0.875 + 0.287
5 astonishing  0.843 + 0.305
6 outstanding 0.811 £+ 0.130
7 fascinating  0.804 + 0.156
8 thrilling 0.720 £ 0.134
9 impressive  0.698 + 0.164
10 exciting 0.646 + 0.150
11 remarkable  0.635 + 0.181
12 excellent 0.587 4+ 0.050
13 rewarding 0.540 + 0.051
14 surprising 0.455 + 0.153
15 attractive 0.413 + 0.075
16 confident 0.392 + 0.223
17 notable 0.387 + 0.202
18 interesting 0.381 4+ 0.067
19 appealing 0.360 4+ 0.086
20 intriguing 0.339 + 0.109

Table 5: Example of category level distribution:
mean promotional intensity scores and standard
deviations for ATTITUDE adjectives.

erally functioned as intended and were used as
reference points for the calibration of BIBDs within
individual semantic categories.

4.3. Reliability

As shown in Table 4, split-half reliability (SHR)
across categories ranged from r = 0.75 (RIGOUR)
tor = 0.94 (ATTITUDE). The more reliable cate-
gories (e.g., ATTITUDE, NOVELTY) contain ad-
jectives with clearer evaluative meanings (e.g.
excellent, groundbreaking), whereas UTILITY
and RIGOUR involve more technical, context-
dependent terms (e.qg., effective, accurate, precise)
which are likely to be interpreted differently by in-
dividual annotators. The overall SHR across all
303 adjectives was r=0.87, 95% CI [0.85, 0.89],
consistent with accepted thresholds for good inter-
nal consistency for psychometric scales (> 0.80)
(Boateng et al., 2018). These values are also com-
parable to those reported for other best-worst scal-
ing datasets, such as Mohammad (2018), whose
Valence-Arousal-Dominance lexicon achieved cor-
relations around 0.90-0.95 with a substantially
larger pool of annotators over 20,000 words.

4.4. Distribution of promotional intensity
scores

Figure 3 shows the distribution of promotional inten-
sity scores across categories. Excluding low and
neutral anchors, the mean of promotional inten-
sity scores ranged from 0.55 (PROBLEM) to 0.64
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Figure 3: Distribution of Promotional Intensity Scores Across HypLEX Categories (mean intensity scores

shown on boxplots).

(SCALE). Categories showed broadly similar distri-
butions, with interquartile ranges spanning roughly
0.35-0.80. Categories SCALE, QUALITIES, and
ATTITUDE included a slightly higher proportion of
strongly promotional terms. NOVELTY showed the
widest spread of scores (0.12-0.97).

Futhermore, Figure 3 shows the two most and
least promotional adjectives in each category. In
all cases, these extremes align with intuitive ex-
pectations — for instance, catastrophic and dis-
astrous rank top in PROBLEM, while unmet and
unanswered rank bottom. For illustrative purposes,
Table 5 shows the range of scores for the ATTI-
TUDE category.

Finally, Table 6 shows the ranking of all adjec-
tives per category, according to their promotional
intensity score. The full set of promotional intensity
scores is provided as supplementary material.

4.5. External comparisons

To contextualize these comparisons, we compare
our intensity scores against the NRC VAD Lexi-
con (Mohammad, 2018). Correlations between
our BWS intensity scores and those in the NRC
Valence—Arousal-Dominance (VAD) Lexicon were
low for valence (r = 0.11, p = .06) and moderate
but significant for arousal (r = 0.37, p < .001) and
dominance (r = 0.36, p < .001; n = 280 overlap-
ping terms).

Figure 4 shows the category-level correlations.
ATTITUDE adjectives showed the strongest align-
ment with VAD (~ 0.6-0.8 across dimensions), re-
flecting the general evaluative meanings of adjec-
tives in this category (e.qg., excellent, outstanding,
superb). In contrast, the other categories, which

uTILITY 0.36* 0.40** 0.26
SCALE 0.57*** 0.30* -0.17
RIGOUR 0.29 0.34* -0.03
QUALITIES 0.16 0.46** 0.33*
PROBLEM 0.30 0.09 -0.28
NOVELTY 0.55* 0.48* 0.06
IMPORTANCE 0.09 0.16 0.11
ATTITUDE 0.74*** 0.78*** 0.60**

Arousal Dominance Valence

Figure 4: Correlations Between Promotional Inten-
sity Scores and NRC Valence-Arousal-Dominance
(VAD) Dimensions (*p < .05; **p < .01; *™*p <
.001).

are more domain specific, showed weaker asso-
ciations, likely because their adjectives function
differently across contexts. Terms such as thor-
ough, exact, and precise, for example, may convey
evaluative force in scientific writing but are relatively
neutral in general English.

Interpretive context plays a role in how evaluative
language is understood. In our study, adjectives
were judged within a scientific frame, whereas the
VAD lexicon relies on context-free ratings and are
likely to reflect more general associations. As such,
words like grave are likely interpreted as nouns,
and sophisticated as a social rather than method-
ological descriptor. Both adjectives are examples
of outliers that weaken the observed correlations.
In addition, several strongly promotional terms
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ATTITUDE IMPORTANCE NOVELTY PROBLEM QUALITIES RIGOUR SCALE UTILITY
1 extraordinary 1 crucial 1 ground-breaking 1 catastrophic 1 foremost 1 flawless 1 colossal 1 impactful
2 superb 2 paramount 2 revolutionary 2 disasterous 2 premier 2 rigorous 2 monumental 2 transformative
3 incredible 3 critical 3 paradigm-shifting 3 devastating 3 leading 3 meticulous 3 staggering 3 high-performance
4 phenomenal 4 indispensable 4 unprecedented 4 ruinous 4 brilliant 4 robust 4 enormous 4 high-yielding
5 astonishing 5 pivotal 5 unheard-of 5 hopeless 5 prestigious 5 high-level 5 innumerable 5 perfect
6 outstanding 6 imperative 6 unparalleled 6 deadly 6 distinguished 6 high-standard 6 mammoth 6 ideal
7 fascinating 7 vital 7 one-of-a-kind 7 dire 7 exceptional 7 sophisticated 7 overpowering 7 optimal
8 thrilling 8 ultimate 8 unequaled 8 grave 8 stellar 8 painstaking 8 gigantic 8 synergistic
9 impressive 9 momentous 9 unique 9 miserable 9 pre-eminent 9 precise 9 tremendous 9 high-performing
10 exciting 10 essential 10 trailblazing 10 perilous 10 veteran 10 methodical 10 massive 10 meaningful
11 remarkable 11 invaluable 11 unrivaled 11 grim 11 renowned 11 exacting 11 overwhelming 11 valuable
12 excellent 12 fundamental 12 never-before-seen 12 bleak 12 accomplished 12 thorough 12 greatest 12 effective
13 rewarding 13 urgent 13 pioneering 13 desperate 13 thriving 13 accurate 13 vast 13 durable
14 surprising 14 foundational 14 game-changing 14 shocking 14 talented 14 scientific 14 immense 14 efficient
15 attractive 15 pressing 15 cutting-edge 15 dismal 15 gifted 15 error-free 15 sweeping 15 scalable
16 confident 16 profound 16 inventive 16 frightening 16 seasoned 16 powerful 16 worldwide 16 seamless
17 notable 17 high-priority 17 incomparable 17 alarming 17 forward-thinking 17 fine-grained 17 myriad 17 opportune
18 interesting 18 prime 18 innovative 18 daunting 18 reputable 18 strict 18 countless 18 efficacious
19 appealing 19 decisive 19 radical 19 stark 19 longstanding 19 detailed 19 exhaustive 19 concrete
20 intriguing 20 significant 20 latest 20 formidable 20 established 20 careful 20 comprehensive 20 expandable
21 key 21 emerging 21 intimidating 21 dedicated 21 disciplined 21 global 21 productive
22 necessary 22 novel 22 scarce 22 credentialed 22 advanced 22 largest 22 sustainable
23 major 23 first 23 disturbing 23 certified 23 discriminating 23 transdisciplinary 23 useful
24 chief 24 up-to-date 24 serious 24 successful 24 strong 24 biggest 24 purposeful
25 compelling 25 original 25 dramatic 25 dynamic 25 elegant 25 far-reaching 25 streamlined
26 strategic 26 creative 26 worrying 26 skilled 26 structured 26 fastest 26 extensible
27 influential 27 newest 27 troubling 27 knowledgeable 27 exact 27 generous 27 tailored
28 important 28 imaginative 28 elusive 28 qualified 28 systematic 28 multifarious 28 intuitive
29 consequential 29 up-and-coming 29 unmet 29 senior 29 quality 29 huge 29 fruitful
30 recent 30 unanswered 30 experienced 30 coordinated 30 top 30 dependable
31 fresh 31 rising 31 reproducible 31 diverse 31 tactical
32 vibrant 32 cohesive 32 intense 32 straightforward
33 ambitious 33 verifiable 33 extensive 33 constructive
34 promising 34 complex 34 expansive 34 accessible
35 energetic 35 integrated 35 international 35 adaptable
36 holistic 36 refined 36 abundant 36 actionable
37 intellectual 37 logical 37 complete 37 implementable
38 supportive 38 unified 38 considerable 38 practical
39 motivated 39 empirical 39 deeper 39 generalizable
40 integrative 40 repeatable 40 immediate 40 practicable
41 committed 41 nuanced 41 wide-ranging 41 tangible
42 cohessive 42 organized 42 substantial 42 transferable
43 lively 43 correct 43 broad 43 maintainable
44 collegial 44 subtle 44 plenty 44 well-timed
45 prompt 45 timely
46 instant 46 rich
47 ample 47 easy-to-use
48 sizable 48 user-friendly
49 deployable
50 self-explanatory
51 usable
52 viable
53 ready
54 simple
55 economical
56 safer
57 easy

Table 6: Category-wise ranking of adjectives in the HyPLEX lexicon, ordered by mean promotional intensity

score.

(e.g., groundbreaking, paradigm-shifting, trailblaz-
ing) were absent from the VAD lexicon.

In sum, differences in coverage, lexical scope,
and interpretive context likely account for the gen-
erally modest correlations. Nevertheless, the
strongest associations were observed for arousal
and dominance dimensions, linked to activation
and agency in language use, rather than valence,
which reflects simple positivity. This seems intuitive
if we consider promotional language as aiming to
elicit engagement and convey persuasive force.

5. Applications and future work

The HypLEX resource provides empirically scaled
intensity scores for over 300 promotional adjectives
attested in biomedical writing. Potential applica-

tions and extensions include:

Features for NLP models: Supplying inter-
pretable features for hype-detection systems
and for developing hype-aware word and sen-
tence embeddings.

Benchmarking: Serving as a gold-standard
reference for evaluating automatic methods of
determining promotionality.

Diachronic and cross-domain analyses:
Enabling studies that track changes in pro-
motional language across time, research do-
mains, or publication types.

Annotator variation: Supporting analyses
of how promotional intensity judgments differ
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across groups defined by, for example, linguis-
tic background or expertise (e.g., novice vs.
expert, native vs. non-native).

» Extending resource coverage: Incorporat-
ing other parts of speech (e.g. adverbs, verbs),
epistemic stance markers that modify the per-
ceived strength of promotion (e.g. highly,
somewhat) or certainty of claims (demon-
strates, suggests), and dispromotional adjec-
tives (sloppy, inadequate).

* Perception and research impact: Examin-
ing whether levels of promotionality influence
readers’ evaluation of research, or measurable
outcomes such as funding success, publica-
tion, and citation impact.

* Resource growth: Using the online BWS plat-
form to crowdsource additional annotations,
refine scores, and enhance reliability.

6. Conclusions

To the best of our knowledge, this is the first attempt
to provide empirically derived intensity scores for
promotional language in scientific writing. Build-
ing on prior analyses of NIH funding applications,
we developed the HYPLEX resource - an intensity-
scaled lexicon of 303 promotional adjectives at-
tested in biomedical research writing. The lexicon
showed overall internal consistency within preferred
thresholds for psychometric scale quality and pro-
duced intuitively ordered rankings (e.g., important
< vital < critical < paramount). Quantitative compar-
isons with affective norms further indicated that pro-
motional intensity aligns most strongly with arousal
and dominance dimensions rather than with va-
lence alone. This pattern suggests that what we
measure as promotionality primarily captures as-
sertive or attention-directing emphasis rather than
simple positivity. These properties make HYPLEX
potentially useful for developing systems that de-
tect and assess promotional framing (“hype”) in
research communication.

Limitations

Our work has limitations:

+ Domain coverage: The resource is limited to
adjectives attested in biomedical research writ-
ing. Promotional language may vary across
other domains and genres.

+ Linguistics scope: Although promotion can
be realised through a range of linguistic re-
sources, our resource is restricted to adjec-
tives.

» Annotator heterogeneity: Participants were
not specialists in biomedicine and varied in
their linguistic and disciplinary backgrounds.
While this likely introduces variability in judg-
ments, it arguably reflects how diverse au-
diences interpret evaluative language in re-
search texts.

+ Context dependence: Best—Worst Scaling
captures relative preferences independent of
textual context, so pragmatic nuances are not
well represented.

+ Calibration limits: Anchor-based calibration
supports consistency within categories but
may not ensure comparability across cate-
gories or domains.

+ Scaling limitation: BWS provides relative
judgments but not absolute magnitudes of pro-
motional strength.
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