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AHHOTayna

Llenb. BeifiBneHne, KONMYECTBEHHOE OMUCAHNE U CPABHEHUE JOMUHUPYIOLLMX KOH(DUIYpaLIMiA B3au-
MOZeNCTBUS 3BUAEHLMANIBHOCTY (3) — MoganbHoCTK (M) (cOBMeCTHast BCTPE4aemMOoCTb MapKepoB) B
KOHTPACTHbIX PEr1CTPax aHros3bI4HOr0 Hay4HOro AMCKypca (JIMHrBUCTUKA VS 6MONOMNS) C UHTEp-
npeTauUmen ux Kak perucTpoBO-CreUnmmuyHbIX ‘ANNCTEMUYECKIX FPaMMaTHK .

Mpouepaypa u metoabl. [poaHanusupoBan conoctaBumbli Kopnyc (1,2 miH cnos, 2020-2023 rr.,
BbICOKOPENTUHIrOBble XypHanbl: Journal of Linguistics, Applied Linguistics; Cell, Nature Ecology &
Evolution). Mapkepsl 3-M ngeHTudmunposadsl (spaCy + py4Has Banupauus, kK = 0,82). Bzanmo-
JeicTBMe ONpefeneHo Kak COBMECTHas BCTPEYaeMOCTb B 4-ClIOBHOM OKHe. [pUMeHeHbl Konuye-
CTBEHHbIE (4aCTOTHOCTb, Log-likelihood, t-Tect Yanuya, d KoaHa; p < 0,01) 1 Ka4eCTBEHHbIE METO/bI.
PesynbTatbl. BoifiBneHbl 3Ha4uMMble pasnnynsg (p < 0,001). B nuHreuctuke npeobnagaet [Penopra-
TuBHas 3 + Xempxupyrowas M] (14.2 vs 2.1 Ha 1 Tbic. cnos; LL = 89.4), oTpaxas B3aumMoLeincTame ¢
Hay4HOW nuTepatypon. B 6uonoruu gomuHupyet [AndepeHunansHas 3 + M BbICOKON YBEPEHHOCTH]
(12.8 vs 3.7 Ha 1 TbIC. cnoB; LL = 103.1), cooTBETCTBYS (POKYCY Ha AaHHbIX. Mapkepbl CUHTAKCUYe-
cku 6nuxe B 6uonorum (M = 1.8 vs 3.2 cnosa; p < 0.01, d =1.15).

TeopeTnyeckas u npakTuyeckas sHaummocTb. KoHdpurypauum 3-M — afpo peructposo-cneunuy-
HbIX ‘9NUCTEMUYECKNX rpaMMaTUK’, DOPMUPYIOLLNX YTBEPXKAEHUS 0 3HAHWN. Pe3ynbTathl yTOUHAOT
mogenu COJ1, cBA3bIBas KOHTEKCT C BbIOGOPOM KOMOUHUPOBAHHbIX MEXTUYHOCTHBIX PECYPCOB, OC-
BeLLas AUCLMUMIIMHAPHbIE 3NUCTEMOSIOrMI U BHOCS BKNaf B AMCKYPC-aHaNu3 1 Neaaroruky akane-
MMWYECKOro NucbMa.

KntoyeBbie cnoBa: akafieMn4eckoe nucbMo, KOPMyCHas JIMHIBUCTUKA, MOAAIIbHOCTb, PErncTpoBas
BapWATUBHOCTb, CUCTEMHO-(DYHKLMOHANTbHASA IMHIBUCTIKA, 3NMMCTEMUYECKAsA rPaMMATUKA, 3BUJEH-
LMANTbHOCTb
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Introduction

The construction and negotiation of
knowledge within scientific communities
are intrinsically linguistic achievements.
Beyond conveying propositional content,
scientific discourse entails complex rhetori-
cal work where authors must meticulously
ground claims in accepted forms of evidence
while concurrently signaling their degree of
commitment to those claims [1, p. 20]. Evi-
dentiality (E), marking the source or basis
of knowledge [2, p. 3], and modality (M),
expressing stance towards the proposition's
likelihood or factuality [3, p.229], are the
primary linguistic systems governing this
critical epistemic management. Effective
deployment of E and M resources is indis-
pensable for establishing credibility, shap-
ing arguments, integrating new findings,
managing disciplinary community relations,
and achieving persuasion [1, p. 15; 4, p. 10].
Their ubiquity underscores their centrality to
academic communication [5, p. 21].

Despite their co-critical roles, linguistic
inquiry has largely treated evidentiality and
modality as distinct domains. Extensive re-
search exists on E typology [2, p.40] and
M, especially epistemic modality and hedg-
ing [6,p. 55; 7, p.78]. However, this pre-
dominantly separate analysis risks obscur-
ing the dynamic interplay characterizing E
and M marker usage. As scholars like Nuyts
[7,p-102; 8,p,54] emphasize, evidential
and modal meanings often cluster, mutu-
ally influencing interpretation and combin-
ing to create nuanced epistemic stances. A
comprehensive understanding of epistemic
positioning thus demands analysis of these
integrated ‘epistemic packages.

Furthermore, how these E-M interaction
configurations vary systematically across
scientific registers remains a significant re-
search gap, particularly concerning large-
scale, statistically robust investigations.
While disciplinary variation in academic lan-
guage is well-documented [9, p. 134; 10, p. 5;
11, p. 12], comparative studies targeting E-M
interaction are scarce [12, p. 152], often rely-
ing on small-scale qualitative analysis. This

constitutes a critical gap because under-
standing these conventionalized E-M pair-
ings is essential for grasping how different
disciplines linguistically encode their spe-
cific epistemological assumptions.

This study addresses this gap through a
comparative corpus analysis of E-M interac-
tion configurations in linguistics (representing
humanities, HUM) and biology (represent-
ing natural sciences, NAT). This contrastive
design, focusing on fields with typically dif-
fering epistemic practices (interpretation vs
empirical demonstration), aims to maximize
the potential for observing fundamental dif-
ferences in E-M combination strategies, while
acknowledging the internal diversity within
these broad disciplinary areas.

Theoretically, the study is framed within
Systemic Functional Linguistics (SFL) [13,
p. 45; 14, p. 102; 15, p. 60]. Register variation
is viewed as arising from systematic differ-
ences in the contextual configuration (Field,
Tenor, Mode) which probabilistically shape
lexicogrammatical choices [13, p. 110]. We
investigate how linguistics and biology con-
texts influence the combination of E and
M resources realizing the Interpersonal
metafunction. We propose that these con-
ventionalized combinations form part of
register-specific ‘epistemic grammars’ - the
tacit, systematic lexicogrammatical conven-
tions concerned specifically with construct-
ing, grounding, qualifying, and negotiating
knowledge claims within a discipline. While
related to broader concepts like ‘epistemic
stance’ as defined by Biber [5, p. 80] (encom-
passing certainty, doubt, sources, perspec-
tive), ‘epistemic grammar’ as proposed here
offers a more focused, system-oriented per-
spective. Specifically, it emphasizes the con-
ventionalized interaction patterns of E+M
resources as a systemic lexicogrammatical
toolkit shaped by register, rather than solely
the overall evaluative positioning conveyed
by stance markers.

The primary objective is to identify,
quantify, and compare the dominant E-M
interaction configurations characterizing
each register. The central hypothesis is that
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these registers exhibit statistically significant
preferences for particular pairings (e.g., [Re-
portative E + Hedge M] vs [Inferential E +
High Certainty M]) and differing degrees of
syntactic proximity.

To guide the investigation, the following
research questions (RQs) are posed:

— What are the overall frequency dis-
tributions of major E markers (Reporta-
tive, Inferential) and epistemic M markers
(Hedging/Low Certainty, High Certainty) in
linguistics versus biology research articles?

— What are the most statistically signifi-
cant and frequent configurations of E-M co-
occurrence (interaction) within a 4-word
window in each register?

- Does the average linear syntactic dis-
tance between co-occurring E and M mark-
ers differ significantly between registers?

- How can observed differences be in-
terpreted functionally within SFL as realiza-
tions of distinct, register-specific ‘epistemic
grammars’?

By addressing these RQs using a robust
corpus methodology, this study aims to pro-
vide empirical evidence for the systemic na-
ture of E-M interaction as a key mechanism
of register differentiation, contributing to
discourse analysis, register theory, SFL, and
academic writing pedagogy [9, p. 148].

Theoretical Framework
and Literature Review

This study integrates linguistic typology,
SFEL, and corpus-based discourse analysis.
The central concept proposed is register-spe-
cific ‘epistemic grammars.

Conceptualizing Evidentiality: Per-
spectives on Source Marking

Evidentiality concerns marking the
source of information [2,p.1]. English
academic discourse utilizes lexical/phrasal
means. Adapting typological frameworks
[2, p. 40], this study focuses on two func-
tional categories paramount in research ar-
ticles [1, p. 88; 8, p. 60]:

* Reportative  Evidentiality  (Re-
portE): Information from an external source
(e.g., state, argue, according to X). Crucial for

intertextuality. Relates closely to Appraisal's
‘Engagement’ resources (specifically sourc-
ing) [14, p. 110].

* Inferential  Evidentiality  (In-
ferE): Information derived through reason-
ing or interpretation (e.g., indicate, suggest,
results suggest). Central to interpreting find-
ings. Also linked to Engagement (interpreta-
tion as source).

E markers are multifunctional, contrib-
uting to stance and negotiation [2, p. 115];
their choice interacts with modality.

Conceptualizing Modality: Expressing
Stance and Certainty

Modality expresses the writer's attitude
towards the proposition [3, p.230]. Epis-
temic modality, assessing certainty/prob-
ability [13, p. 500; 7, p. 15; 16, p. 185], is key.
Realizations include modal verbs, adverbs,
lexical verbs (seem, suggest). A core dimen-
sion is commitment: High Certainty (boost-
ers) vs Low Certainty/Possibility (hedges)
[6, p. 25]. Hedging is studied for precision,
politeness, self-protection, and conform-
ing to norms [6, p. 145; 4, p. 10; 12, p. 160].
Modality connects to Appraisal's ‘Gradua-
tion’ (force/focus) and implicitly shapes ‘At-
titude’ (judgement/appreciation implied by
stance) [14, p. 135]. Modality is also integral
to broader frameworks like Stance [5, p. 50].

The Evidentiality-Modality Nexus: The-
orizing Interaction

E and M are not independent [7, p. 120;
8,p.70]. Interaction involves semantic
scoping, functional synergy, and overlap
[7, p- 135]. Operationally, interaction here
refers to statistically patterned co-occur-
rence within defined proximity, indicating
potential functional integration. While con-
ceptually distinct, E and M often operate
jointly in epistemic qualification [7, p. 102].
Empirical studies of E-M interaction across
registers remain scarce.

Register Variation, SFL, and Epistemic
Grammars

SFL explains variation via register theo-
ry [13, p. 605; 6, p. 105; 15, p. 20]. Context
(Field, Tenor, Mode) influences lexicogram-
matical probabilities.
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— Field: Nature of activity (Interpretation
vs Observation).

— Tenor: Participant roles (Expert-expert;
norms of objectivity, negotiation).

- Mode: Role of language (Formal writ-
ten; flexible argumentation vs IMRaD).

A specific F+T+M configuration defines
a register. E and M are key for the Interper-
sonal metafunction [14, p. 100; 15, p. 150].
Their interaction patterns are predicted to
be sensitive to register. This study proposes
‘epistemic grammars to denote the regis-
ter's conventions for constructing, ground-
ing, qualifying, and negotiating knowledge
claims, highlighting systematic combina-
tions of E and M markers as part of a toolkit
shaped by context.

Theoretical Synthesis and Hypotheses

The study defines E and M functionally,
operationalizes interaction as patterned co-
occurrence, and uses SFL register theory
(including ‘epistemic grammars’) to predict
variation across linguistics (HUM) and biol-
ogy (NAT). Hypotheses:

* H1: HUM > NAT for ReportE and
HedgeM; NAT > HUM for InferE and High-
CertaintyM.

* H2: [ReportE + HedgeM] more fre-
quent in HUM.

* H3: [InferE + HighCertaintyM] more
frequent in NAT.

* H4: Mean syntactic distance E-M
smaller in NAT.

Materials and Methods

A corpus linguistic methodology was
employed.

Corpus Design and Compilation

A specialized, comparable corpus (Gen-
re, Impact, Time) was created.

* Register Representation: Journals
were chosen for their high impact within
prototypical humanities (linguistics) and nat-
ural science (biology) fields. For linguistics,
Journal of Linguistics and Applied Linguistics
were selected to represent both core theoreti-
cal concerns and applied perspectives within
the discipline, ensuring broad coverage. For
biology, Cell and Nature Ecology ¢~ Evolution

were chosen not only for high impact but also
to represent core areas (molecular/cellular vs
ecological/evolutionary), aiming for clear
disciplinary signals compared to broader
venues like Science or PNAS, thus maximiz-
ing potential register contrast with the select-
ed linguistics journals while acknowledging
internal disciplinary diversity.

* Corpus Parameters:

— Time Frame: 2020-2023 (ensuring con-
temporary data).

— Text Type: Full-length original research
articles.

— Source: Publisher websites via institu-
tional access.

— Size/Balance: Total 1,201,500 words
(HUM: 598,300; NAT: 603,200). Balanced
contribution from journals within each sub-
corpus was sought.

- Data Processing: PDFs converted to
cleaned plain text (UTF-8). Quality checked
manually.

Identification and Annotation of Evi-
dential and Modal Markers

A hybrid approach (automation + manu-
al validation) was used.

* Marker List Development: Based on
literature [2, p. 40; 3, p. 240; 6, p. 50; 4, p. 150;
16, p. 25], refined via pilot searches using
AntConc'. Focus on lexical markers for Re-
portE, InferE, HedgeM, HighCertaintyM.

* Automated Extraction: Python
3.9.12 scripts using spaCy (v.3.4.1) per-
formed tokenization, lemmatization, POS
tagging, dependency parsing. Custom pat-
terns identified candidates.

* Manual Validation: Crucial for poly-
semy. Rigorous manual validation by three
trained annotators (author and two assis-
tants) focused on resolving polysemy and
functional ambiguity using detailed cod-
ing guidelines. A 15% random sample was
independently annotated. Inter-Annotator
Agreement (Cohen's Kappa) was k = 0.82.
Disagreements were resolved through dis-
cussion.

! AntConc (Version 4.2.4): Computer software. In: Lau-
rence Anthony's Website. URL. https://clck.ru/3RrJxk
(accessed: 16.04.2025).
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Analysis of Interaction Configurations
and Syntactic Proximity

¢ Operationalizing Interaction (4-
Word Window): Co-occurrence of validated
E and M markers within max. 4 intervening
words. Chosen based on pilot analysis to bal-
ance precision and recall for frequent local
integrations.

* Quantitative Analysis: Python
scripts counted markers and co-occurrences.
Frequencies normalized per 1k words. Log-
likelihood (LL) test used for comparison.

* Syntactic Proximity Analysis: Lin-
ear distance calculated. Mean distance and
SD computed. Normality tests (Shapiro-
Wilk) indicated non-normal distribution
(HUM: W =0.92, p<0.01; NAT: W =0.89,
p <0.001), and Levene’s test showed unequal
variances (F=15.2, p<0.001), justifying
Welch's t-test. Results report t-value, ap-
proximated df, p-value, and Cohen's d.

Table 1/ Tabnuya 1

* Statistical Significance: Assessed us-
ing alpha p < 0.01.

* Qualitative = Functional  Analy-
sis: Concordance lines generated using Ant-
Conc analyzed interpretively.

Results

Analysis revealed significant, function-
ally distinct patterns.

Overall Frequencies of Evidential and
Modal Marker Categories

Significant register preferences con-
firmed (Table 1).

Results strongly support H1. Linguistics
(HUM) relies more on ReportE. Biology
(NAT) prefers InferE. HUM prefers Hedg-
ing, NAT prefers High Certainty.

Dominant Evidentiality-Modality In-
teraction Configurations

Distinct preferred combinations revealed
(Table 2).

Normalized Frequencies (per 1k words) of Major E and M Categories & LL Comparison /
Hopmanusosanusie 4actorsl (Ha 1000 c1oB) ocHoBHbIX Kateropuit E u M u cpaBHenue LL

Marker Category HUM Freq. | NAT Freq. | LL Score | p-value | Register Preference’
Evidentiality

Reportative 14.2 2.1 89.4 <0.001 |HUM >> NAT
Inferential 3.7 12.8 103.1 <0.001 |NAT >>HUM
Epistemic Modality

Hedge / Low Certainty 10.5 6.8 35.2 <0.001 |HUM > NAT
High Certainty 4.1 8.2 48.7 <0.001 |NAT > HUM
Source: author's data

'Note: >> indicates a much stronger

preference (ratio > 5:1); > indicates

a clear preference (ratio < 5:1).

Table 2 / Tabnuya 2

Frequency of Dominant E-M Interaction Configurations (per 1k words) & LL Compari-
son / Yacrora goMuHupyromux Kondurypamuit B3anmopeiicrsusa E-M (ua 1000 coB) n

cpaBHeHue LL

Interaction Configuration HUM Freq. |NAT Freq. |Log-Likelihood (LL) |p-value
[Reportative E + Hedge M] 14.2 2.1 89.4 <0.001
[Inferential E + High Certainty M] |3.7 12.8 103.1 <0.001

Source: author's data
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Findings strongly support H2 and H3.
[ReportE + HedgeM] is characteristic of lin-
guistics (HUM). [Inferential E + HighCer-
taintyM] hallmarks biology (NAT).

Qualitative Analysis of [ReportE + Hedg-
eM] in HUM: Functions in intertextual dia-
logue and nuanced positioning.

(1) "As De Bruijn & Antonides (2022,
p. 53)' suggest, 'variation in payday ... might
reflect variation in..."

(2) "While Charlwood & Guenole (2022)?
argue that Al presents new risks for HR prac-
tices, their analysis implies that existing legal
frameworks may constrain how these tech-
nologies can be ethically implemented.”

(3) "Lundorff et al. (2020)° claim that
observed gender-based variations in grief
trajectories could potentially originate from
differential social coping mechanisms rather
than biological predispositions."

Qualitative Analysis of [InferE + HighCer-
taintyM] in NAT: Asserts conclusions from
empirical evidence.

(4) "The data... conclusively demonstrate
that... fragmentation reversibly reduce..."

(5) "Our analysis shows that... Gene X in-
variably disrupts..."

(6) "The absence of growth... proves that
the antibiotic is essential..."

Analysis of Syntactic Proximity

Linear distance differed significantly.

* Mean Distance: NAT (M = 1.8 words,
SD =0.5) <HUM (M = 3.2 words, SD = 1.1).

* Statistical Significance: Welch's
t(approx. df = 875.3) =4.68, p <0.01. Ef-
fect size large (Cohen's d = 1.15, indicating

De Bruijn, E.]J. & Antonides, G. (2022). Poverty and
economic decision making: a review of scarcity theory.
In: Theory and Decision, 92 (1), 5-37. DOI: 10.1007/
s11238-021-09802-7.

Charlwood, A. & Guenole, N. (2022). Can HR adapt
to the paradoxes of artificial intelligence? In: Hu-
man Resource Management Journal, 32 (4), 729-742.
DOI: 10.1111/1748-8583.12433.

Adapted from the following study's findings: Lun-
dorff, M., Bonanno, G. A., Johannsen, M. &
O’Connor, M. (2020). Are there gender differences in
prolonged grief trajectories? A registry-sampled cohort
study. In: Journal of Psychiatric Research, 129, 168-175.
DOI: 10.1016/j.jpsychires.2020.06.017.

©

w

a very large effect size according to Cohen's
thresholds [17]).

Hllustrative Examples:

NAT adjacency: (7) "Data show must..."
(Dist 0); (8) "Results strongly suggest will..."
(Dist 1).

HUM separation: (9)" Acharya (2020,
p. 414)* argues that the concept of the 'civi-
lization state' might pose a deeper challenge
to the liberal order than initially suspected"
(Dist 2); (10) "It seems... that hypothesis
should..." (Dist 4).

Results support H4.

Discussion

Findings evidence systematic, register-
driven variation in E-M interaction, inter-
preted via SFL as components of distinct
‘epistemic grammars.

Unpacking the Dominant Configura-
tions: Reflecting Disciplinary Epistemolo-
gies and Practices

Preferred E-M combinations reflect dif-
fering norms.

* Humanities (Linguistics): Grammar
of Dialogue and Interpretation

Prevalence of [ReportE + HedgeM]
linked to epistemology of interpretation,
centrality of intertextuality [18, p. 30], rhet-
oric of negotiation [6, p. 100], allowing nu-
anced engagement.

* Natural Sciences (Biology): Gram-
mar of Demonstration and Empiricism

Dominance of [InferE + HighCertain-
tyM] reflects empirical orientation: epis-
temology of empiricism, focus on results
linked via InferE [15, p.180], rhetoric of
certainty [1, p. 50], packaging warrant with
assertion.

Syntactic Proximity: Indexing Integra-
tion and Conventionalization?

Closer E-M proximity in NAT (H4 con-
firmed) suggests distinct integration:

* NAT's Tighter Packaging: May reflect
direct evidence-conclusion links, conven-

* Acharya, A. (2020). The myth of the “civilization state™:
Rising powers and the cultural challenge to world or-
der. In: Ethics & International Affairs, 34 (2), 139-156.
DOI: 10.1017/50892679420000301.
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tionalized phrasing, rhetoric emphasizing
immediacy.

* HUM's Looser Coupling: May reflect
complex argumentation, syntactic elabora-
tion tolerance, rhetoric allowing nuancing.

The large effect size (d = 1.15) indicates a
practically meaningful difference.

Systemic Functional Interpretation:
Context, Metafunction, and Realization

Findings align with SFL [13, p. 650;
14, p. 50]:

- Register Variables: Differences relate to
Field (interpretation vs empiricism shaping
ReportE/InferE), Tenor (negotiation vs as-
sertion norms shaping HedgeM/HighCer-
taintyM), and Mode (flexible argumentation
vs IMRaD potentially affecting proximity).

— Interpersonal Metafunction: E-M con-
figurations realize Interpersonal meaning
(stance).

- Systemic Choice ¢ Probability: Context
influences selection probability.

- E-M Packages as Meaning Units: Inter-
action configuration functions meaningfully,
refining SFL.

Contribution to Literature and Future
Directions

This study contributes by:

- Providing empirical evidence for sys-
tematic E-M interaction (cf. [8, p. 75]).

- Demonstrating E-M configurations in
register differentiation using the ‘epistemic
grammar’ concept.

- Supporting SFL theory linking context
with lexicogrammatical choice.

- Providing data for contrastive rhetoric/
EAP [9, p. 140; 18, p. 100].

Further research needed across disci-
plines, methods (e.g., parsing), languages, and
diachronic perspectives. Future work should
incorporate latest developments (2024+), po-
tentially building on frameworks like [10] and
recent syntheses [16], as the field evolves [7].

Methodological Reflections and Limi-
tations

Limitations:

- The 4-word window simplifies syntax
and may miss longer-distance relations.

- Potential residual errors exist in auto-
mated tagging despite validation.

- Broad functional categories involve
generalization.

- The focus on lexicogrammar excludes
discourse structure/multimodality.

- The corpus consists only of high-
impact journals; findings might not gen-
eralize fully to all forms of disciplinary
writing, potentially overlooking variation
in lower-impact or pedagogical genres.
Despite these limitations, the observed dif-
ferences suggest fundamental register char-
acteristics.

Conclusion

This study investigated E-M interaction
configurations in linguistics vs biology regis-
ters using corpus methods and SFL.

* Recapitulation of Key Findings: Con-
firmed hypotheses: (1) Divergent E/M pref-
erences. (2) Distinct dominant interaction
configurations  ([ReportE+HedgeM] in
HUM, [InferE+HighCertaintyM] in NAT).
(3) Closer syntactic proximity in NAT.

* Theoretical Contributions and Sig-
nificance: Provides empirical evidence for
conventionalized E-M interaction in register
differentiation. Introduces and supports the
‘epistemic grammar’ concept. Refines SFL
theory.

* Implications for Practice: Informs
academic writing pedagogy, discourse analy-
sis, potentially NLP.

* Limitations and Future Re-
search: Acknowledged limitations suggest
future work: wider disciplinary range, other
methods, cross-linguistic studies.

In conclusion, combining source and
certainty markers is systematic and register-
shaped. Distinct ‘epistemic grammars, real-
ized via preferred E-M configurations, reveal
linguistic mechanisms underlying diverse
scientific epistemologies.
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