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02/12/2025 This article proposes and demonstrates a novel interdisciplinary methodology,
Accepted: cognitive-philological hybridization, to empirically analyse the compositional process
01/01/2026 of literary modernism. By integrating computational narrative analysis derived from
cognitive neuroscience with traditional manuscript genetics, this study maps the
Keywords: evolution of narrative structure in two modernist epics: James Joyce's Ulysses and
Cognitive H.D.'s Helen in Egypt. Using digitized manuscript corpora from the James Joyce Digital
Philology; Archive and the H.D. Papers at Yale, the research applies a story grammar parser—a
Genetic computational model based on cognitive theories of narrative comprehension—to
Criticism; successive draft versions of key episodes. The parser quantifies structural features
Computational including event segmentation, character-goal hierarchies, and resolution coherence.
Narrative Through longitudinal tracking of these metrics across revisions, the analysis reveals a
Analysis; previously unobservable cognitive patterning: both Joyce and H.D. systematically and
Modernism; measurably increased the cognitive processing demands of their narratives through
James Joyce; strategic structural obfuscation, yet did so along divergent neuro-formal axes. Joyce’s
H.D.; Story revisions show a marked increase in embedded, interruptive event sequences that disrupt
Grammar; standard goal-directed parsing, while H.D.’s revisions intensify a layered, recursive
Digital goal hierarchy that demands sustained spatial-relations mapping. These findings
Manuscripts,; challenge purely thematic or stylistic accounts of modernist difficulty, positing instead
Cognitive a quantifiable cognitive poetics of revision. This hybrid method establishes a new
Poetics; empirical foundation for genetic criticism, demonstrating that the modernist epic is not
Neurohumanities

merely a textual artifact but a recorded trace of cognitive engineering, where the
manuscript becomes a laboratory for restructuring the reader’s neural narrative
architecture.

1. INTRODUCTION

The manuscript drafts of high modernist works stand as monumental records of artistic labour,
yet their analysis has remained largely confined to the paradigms of traditional philology and
genetic criticism. Scholars such as Hans Walter Gabler and Daniel Ferrer have meticulously
reconstructed sequences of inscription, revealing the temporal layers of the text (Gabler, 1987,
p. 15; Ferrer, 2011, p. 32). However, a fundamental question persists: what cognitive
architectures are being built, dismantled, and reconstituted through these thousands of

revisions? The prevailing methodological toolkit, focused on lexical changes, thematic
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development, and intertextual allusion, lacks the vocabulary to describe the evolution of

narrative structure as a cognitive construct. This article argues that a true understanding of
modernist innovation—particularly its famed “difficulty”—requires a hybrid methodology that
bridges the gap between the material history of the draft and the cognitive science of narrative
comprehension. We propose the framework of cognitive-philological hybridization, which
combines the high-resolution temporal data of manuscript genetics with the analytical precision
of computational story grammar modelling. By applying a cognitively-derived story grammar
parser to successive digital states of modernist epic drafts, we can map the revision process not
as a series of semantic substitutions, but as a deliberate recalibration of the narrative’s
underlying neural processing blueprint. This study focuses on two exemplary and contrastive
cases: the labyrinthine social panorama of Joyce’s Ulysses and the mytho-lyric compression of
H.D.’s Helen in Egypt. Analysing revisions to “Proteus” and “Calypso” from Ulysses and the
“Pallinode” sections from Helen in Egypt, we demonstrate that cognitive-philological
hybridization reveals a systematic, quantifiable engineering of narrative complexity, moving
genetic criticism from a descriptive to an explanatory science. The manuscript is thus
repositioned as a cognitive workshop, where the modernist author operates not just as a stylist,

but as an intuitive architect of mental representation.
2. CRITICAL LITERATURE REVIEW

This research intervenes at the intersection of three established fields: genetic criticism,
cognitive literary studies, and computational narrative analysis. Genetic criticism, pioneered in
the French tradition by scholars like Louis Hay and Almuth Grésillon, treats the manuscript as
a dynamic “avant-texte,” valuing process over product (Hay, 1992, p. 22; Grésillon, 1994, p.
45). Its application to modernism, particularly through the monumental editing projects
of Ulysses and Finnegans Wake, has produced unparalleled documentary records (Groden,
1977, p. 18; Van Hulle, 2004, p. 67). However, as Dirk Van Hulle notes, genetic criticism often
produces “a chronicle of changes without a theory of change itself” (Van Hulle, 2004, p. 102).
It catalogues the whatbut struggles to explain the why of formal evolution.
Cognitive literary studies, emerging from the work of Norman Holland, Ellen Spolsky, and
more recently, Lisa Zunshine, provides a theoretical basis for understanding literature as a
cognitive process (Holland, 1988, p. 56; Spolsky, 1993, p. 89; Zunshine, 2006, p. 6). Its
subfield, cognitive poetics, championed by Reuven Tsur and Peter Stockwell, seeks to describe
how textual features evoke specific mental responses (Tsur, 2008, p. 112; Stockwell, 2002, p.
45). Yet, cognitive approaches have been criticized for an abistoricity and for relying on

speculative, post-hoc analysis of finished texts, lacking empirical engagement with the process
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of composition (Jackson, 2000, p. 201). The field has rarely used its models to analyse the
temporal evolution of a text from draft to draft.
Computational narrative analysis, rooted in artificial intelligence research, offers formal,
quantifiable models of story structure. Key among these is the story grammar, a concept
originating in cognitive psychology with Jean Mandler and Nancy Johnson’s work on
schematic narrative templates (Mandler & Johnson, 1977, p. 71). Computational
implementations, such as those by Mark A. Finlayson and Ben Miller, parse stories into
hierarchical units of events, goals, and outcomes, providing metrics for structural complexity
(Finlayson, 2016, p. 205; Miller, 2019, p. 88). This approach has been applied to folktales and
simple narratives but has never been deployed on the complex, avant-garde material of literary
modernism, nor used diachronically to track revision. This absence is not incidental but
historical; the methodology is contingent on both the digitization of manuscript corpora and
the development of parsers robust enough to handle literary ambiguity, conditions only recently

met (Drucker, 2009, p. 153; Liu, 2013, p. 329).

Cognitive-philological hybridization synthesizes these strands. It answers Van Hulle’s call for
a theory of change by using the empirical, formal metrics of computational narrative analysis
to describe the structural evolution captured in genetic dossiers. It grounds cognitive poetics in
the empirical history of the text’s construction, moving beyond speculation about a reader’s
response to an analysis of the author’s engineered cognitive design. It also expands
computational narrative analysis beyond its traditional corpus boundaries, testing its models
against literature’s most structurally challenging artifacts. This synthesis provides the missing
link: a rigorous, empirical science of literary revision that explains the development of form as

a cognitive experiment.
3. THEORETICAL FRAMEWORK

The theoretical foundation of this study is a synthesis of two models: the cognitive theory of
story grammars and the philological concept of the genetic dossier.
From cognitive science, we adopt the story grammar framework as formalized by Mandler and
Johnson and computationally implemented by Finlayson. A story grammar posits that narrative
comprehension relies on a mentally represented schema, a “grammar” that segments a story
into a hierarchical structure of nodes: a Setting followed by one or more Episodes. Each
Episode consists of an Initiating Event, an internal Character Response (setting a Goal), an
Attempt to achieve that goal, and an Outcome, followed by a Reaction (Mandler & Johnson,
1977, pp. 71-72). This is not a prescriptive literary theory but a descriptive cognitive model of
how the mind parses event sequences into meaningful, goal-directed units. Narrative difficulty
or complexity can be operationalized through metrics derived from this model: embedding
depth (how many episodes are nested within others), goal clarity (the explicit linking of attempt

International Journal of Language and Literary Studies




Cognitive-Philological Hybridization: Mapping Neural Story Grammars in the Manuscript Revisions of
Modernist Epics
to outcome), interruption rate (the frequency of non-goal-related event insertions), and

resolution coherence (the proportion of initiated goals that reach a defined outcome).

From genetic criticism, we employ the concept of the dossier as a temporally ordered series of
textual states. Each draft version (notebook entry, holograph, typescript, proof) is treated as a
distinct cognitive “design iteration.” Philology provides the verified chronological sequence
and the material context; cognitive story grammar provides the analytical lens to measure
structural change between iterations.

The hybridization of these frameworks produces our core methodological axiom: systematic
changes in story grammar metrics across a genetic dossier provide a quantifiable signature of
an author’s cognitive design strategy. A rise in embedding depth signals a move toward
recursive, mentally taxing narrative architectures. A decrease in goal clarity indicates a
deliberate obfuscation of character intention. By tracking these metrics, we move from
observing that Joyce added a paragraph in the third typescript to understanding that this
addition functionally increased the episode’s cognitive load by introducing a new, unresolved
sub-goal that interrupts the primary narrative episode. The theoretical gain is the ability to
describe revision as cognitive engineering.

4. METHODOLOGY

The study employs a comparative longitudinal design, analysing two corpora of digitized
manuscript materials.

Corpus 1: James Joyce’s Ulysses. The primary source is the James Joyce Digital Archive,
focusing on the genesis of two early episodes: “Proteus” (Episode 3) and “Calypso” (Episode
4). The analysed dossier for each includes: (1) the earliest extant notetaking (the so-called
“proto-drafts” in the Buffalo notebooks), (2) the Rosenbach Manuscript holograph, (3) the
subsequent typescript layers, and (4) the placards and page proofs, culminating in the 1922 first
edition text. This sequence represents 5-7 distinct compositional states per episode.
Corpus 2: H.D.’s Helen in Egypt. The source is the digitized H.D. Papers (YCAL MSS 24)
at the Beinecke Library, focusing on the genesis of the first section, “Pallinode.” The dossier
includes: (1) early lyric fragments and drafts from the 1950s, (2) the sequential holograph draft
books, (3) the typed manuscript with autograph revisions, and (4) the first edition (1961). This
yields 4-5 distinct compositional states.

4.1.Analytical Procedure

a.) Text Preparation: For each draft state in both corpora, a clean, plain-text version was
created, standardizing orthography but preserving all narrative content. Deleted text in a given
draft is omitted, as the analysis treats each draft as a functional cognitive unit existing at a point
in time.

b.) Computational Parsing: The plain-text files were processed by a customized story
grammar parser, based on the Narrative Event Chain (NEC) model (developed from concepts
in Chambers & Jurafsky, 2008, and adapted for literary analysis). To enhance reproducibility,
further detail on the parser's adaptation is warranted. The adaptation involved a two-stage
process: first, the core NEC algorithm, which identifies event chains based on semantic role

International Journal of Language and Literary Studies




Volume 8, Issue 1, 2026

labelling and coreference, was trained on a mixed corpus of literary and non-literary narratives
to improve its robustness. Second, a rule-based post-processing layer was added to handle
literary-specific phenomena. For instance, to manage free indirect discourse and stream of
consciousness—where character thought and narration merge—the parser utilized verb
modality and specific syntactic cues (e.g., omission of quotation marks, use of certain pronouns
and tense shifts) to flag passages for special treatment. In these cases, events were tentatively
assigned to the focal character as the implicit agent, but these assignments were later validated
in the ground-truthing phase.

Ambiguity in semantic role labelling (e.g., determining the primary agent in a complex or
passive clause) was resolved through a hybrid automatic-manual protocol. The parser's initial
automatic assignments were checked against a manually annotated gold-standard subset
comprising 15% of the total draft material (selected across both authors and all draft stages).
Discrepancies were analysed, and heuristic rules (e.g., prioritizing the subject of consciousness
in passages of internal thought) were codified and fed back into the parser's logic for the
remaining 85%. This process yielded a final inter-coder reliability score, calculated using
Cohen’s Kappa, of k = 0.82 for agent-patient role assignment and k = 0.79 for episode boundary
identification against the manual gold standard, indicating substantial agreement and validating
the parser's outputs for literary drafts.

The parser performs:

Event Segmentation: Identifies discrete narrative events using a part-of-speech and
dependency parse.

Role Labelling: Assigns  character roles (agent, patient) to each event.
Goal-Attempt-Outcome (GAQO) Clustering: Uses semantic role frames and co-reference
chains to group events into hypothesized GAO episodes, calculating embedding levels.
Metric Calculation: For each draft, the parser outputs quantitative metrics: Episode Count,
Mean Embedding Depth, Goal-Attempt Linkage Strength (a cohesion score from 0-1),
Interruption Index (ratio of non-goal events to goal-related events), and Resolution Ratio
(proportion of goals with clear outcomes).

c.) Longitudinal Tracking: The calculated metrics for each episode are plotted across the
chronological sequence of draft states, creating a “cognitive trajectory” for each work.
d.) Philological Ground-Truthing: The quantitative results are interpreted alongside the
qualitative philological record (e.g., Joyce’s notetaking on perception, H.D.’s marginalia on
mythic layers) to ensure the cognitive reading aligns with authorial intent as historically
documented. This step ensures the hybrid model remains accountable to the traditional
strengths of philology.

5. ANALYSIS

The application of this hybrid methodology yielded distinct, quantifiable cognitive trajectories
for Joyce and H.D.

Joyce’s Ulysses: The Engineering of Interruptive Complexity. The analysis of “Proteus”
reveals a clear cognitive design strategy. From the Rosenbach Manuscript to the final proofs,
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the mean embedding depth of episodes increased by 38%. However, the most significant shift

was in the Interruption Index, which rose by over 120%. The parser identified that Joyce’s
revisions systematically inserted perceptual digressions and metaphysical speculations that
fractured the primary event chain of Stephen walking on Sandymount Strand. For instance, the
addition of the “ineluctable modality of the visible” rumination in a middle typescript created
a prolonged interruption that the parser registered as a high-scoring non-goal event cluster.
Concurrently, the Goal-Attempt Linkage Strength for Stephen’s implicit goals (e.g., to
understand his artistic identity) decreased by 25%, making causal connections more
ambiguous. The cognitive trajectory shows Joyce deliberately building a narrative where the

reader’s standard story-parsing mechanism—seeking goal-directed action—is persistently
hijacked by embedded, static, or philosophical interruptions. The manuscript revisions
document the incremental tuning of this disruptive cognitive architecture.
H.D.’s Helen in Egypt: The Engineering of Recursive Depth. The trajectory for “Pallinode”
contrasts sharply. Here, the Episode Count remained relatively stable, but the Mean Embedding
Depth increased by over 50% from the earliest fragments to the final version. The parser
revealed that H.D.’s revisions worked not to interrupt, but to intensify and recursively layer
goal hierarchies. An early draft presented a relatively straightforward sequence: Helen
remembers, Helen questions her guilt. Later drafts introduced multiple embedded epistemic
goals: “to remember” becomes “to remember what Achilles remembers she forgot.” The parser
mapped these as deeply nested Episode-within-Episode structures. The Goal-Attempt Linkage
Strength remained high (even increasing slightly), indicating that the causal links, though
complex, were meticulously maintained. The cognitive difficulty engineered by H.D. is not
one of interruption but of sustained relational mapping: the reader must hold multiple,
simultaneous layers of mythic memory and identity in a coherent cognitive space. The revisions
show a meticulous process of adding these relational layers, each deepening the recursive
structure without breaking the grammatical chain of causality.

6. DISCUSSION

The empirical data yielded by cognitive-philological hybridization forces a fundamental
recalibration of how we understand the mechanics of modernist innovation. The stark,
quantifiable divergence between Joyce’s trajectory of interruptive complexity and H.D.’s
trajectory of recursive depth dismantles the monolithic, often impressionistic, critical category
of modernist "difficulty." Instead, it reveals "difficulty" to be a suite of specific, cognitively
definable techniques, each with distinct implications for a reader’s narrative comprehension
system. Joyce’s high Interruption Index does not merely denote a stylistic preference for
digression; it quantifies a systematic assault on the cognitive parser’s default drive to construct
coherent, goal-directed episodes. Each added perceptual rumination in "Proteus" functions as
a designed fault line in the narrative’s causal architecture. Conversely, H.D.’s soaring Mean
Embedding Depth metrics do not simply indicate thematic complexity; they map a
meticulously constructed labyrinth of intentionality, where goals are nested within memories
of desires, demanding a reader sustain multiple, simultaneous relational maps. This shift from
subjective descriptor to objective metric—from "obscure" to a 120% rise in a defined
Interruption Index—represents a paradigm shift for comparative poetics. It allows us to move
beyond thematic or biographical comparison to a formal-cognitive one, asking not just how
Joyce and H.D. differed in subject matter, but how they engineered fundamentally different
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kinds of cognitive labour for the reading mind. As cognitive narratologist, David Herman
argues, narratives are "blueprints for worldmaking," but these blueprints have specific
cognitive dimensions (Herman, 2002, p. 17). Our analysis reveals that modernist revision is
the process of redrawing these blueprints to create worlds with unprecedented cognitive
architectures.

This methodological lens profoundly redefines the authorial agency evident in the revision
process. The incremental, yet directional, changes in story grammar metrics across the dossier
sequence suggest that Joyce and H.D. were engaged in a form of iterative cognitive feedback
looping. Each draft state can be conceptualized as a provisional cognitive model—a test
structure for narrative comprehension. The subsequent revision, informed by the author’s own
reading of that draft (a reading conducted with the same cognitive apparatus the text seeks to
engage), functioned as a recalibration. When Joyce inserted the "ineluctable modality" passage,
he was not merely adding philosophical content; he was actively lowering the Goal-Attempt
Linkage Strength and raising the Interruption Index, tuning the text’s resistance to standard
parsing. The manuscript trail documents this tuning process with a precision previously
invisible. This challenge enduring romantic and expressivist models of inspiration, which
portray revision as a struggle toward an ineffable, pre-existing vision. Instead, we see a process
of deliberate, iterative cognitive engineering, where the "vision" is not a static image but a
dynamic target defined by the desired cognitive effect. The author becomes a designer,
manipulating formal variables to achieve a specific processing profile. This aligns with recent
cognitive theories of creativity, such as those of Margaret Boden, which frame creative acts as
the exploration and transformation of structured conceptual spaces (Boden, 2004, p. 43). The
genetic dossier, in this light, is the recorded log of that exploration within the cognitive space
of narrative grammar.

The implications of this recalibration for the future of genetic criticism are transformative.
Cognitive-philological hybridization provides the field with a new set of rigorous, quantifiable
genetic markers. Traditionally, genetic criticism has catalogued substitutions, additions, and
deletions—the "what" of change. Now, it can categorize the "cognitive how." A deletion is no
longer just the removal of a phrase; if that phrase served as a clarifying goal statement, its
deletion measurably reduces Goal-Attempt Linkage Strength. An addition is no longer just new
material; if it is a lyrical digression, it increases the Interruption Index. This allows scholars to
move from chronicling the sequence of revisions to diagnosing their cognitive function. It
enables a new generation of questions that bridge textual scholarship, cognitive science, and
intellectual history. For instance, could the documented crisis in Joyce’s personal life during
the drafting of "Scylla and Charybdis" be correlated with a measurable spike in structural
ambiguity or narrative embedding in that episode’s drafts? Did H.D.’s deep engagement with
Freudian and Jungian psychoanalysis—theories explicitly modelling layered, recursive psychic
structures—provide a conceptual template that directly facilitated her technical increase in
Embedding Depth? The dossier, interpreted through this hybrid lens, becomes a dataset for the
cognitive history of literary form, tracing how external influences and internal crises manifest
not just in theme, but in the very cognitive scaffolding of the narrative.
Furthermore, this approach necessitates a re-evaluation of the reader’s role, not as a passive
recipient of difficulty, but as an active participant whose cognitive faculties are being
systematically recruited and trained. The modernist text, as engineered through these revisions,
functions as a cognitive tutor. Joyce’s interruptive method trains the reader in a kind of
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attentional pluralism, forcing rapid shifts between narrative action and static contemplation,

breaking the habit of seeking simple causal chains. It is an exercise in sustaining
comprehension amidst noise. H.D.’s recursive method, by contrast, trains the reader in
relational working memory, demanding that the goals of Helen, the memory of Achilles, and
the judgment of Thetis be held in a simultaneous, integrated mental space to parse the

narrative’s meaning. As cognitive literary scholar Guillemette Bolens notes, literature engages
"kinesthetic empathy" and sensorimotor cognition (Bolens, 2012, p. 22). Our analysis extends
this to narrative structure itself: the revisions show modernists engineering texts that train
specific cognitive muscles—attentional control and deep relational mapping—much like a
complex piece of music trains auditory processing. The finished work is not just an artifact to
be interpreted, but a cognitive regimen to be undergone.
The success of this method also serves as a crucial validation and critique of the computational
narrative models it employs. Demonstrating that a story grammar parser can detect statistically
significant and interpretable patterns in works as complex as Ulysses and Helen in
Egypt validates the power of these formal models to engage with literature’s most challenging
frontiers. It proves that cognitive narrative structures are not mere abstractions but possess a
tangible, quantifiable footprint even in avant-garde texts. However, the stark divergence
between the Joyce and H.D. trajectories also exposes the limitations of a unitary model. A
parser optimized to detect Goal-Attempt-Outcome sequences might brilliantly capture H.D.’s
recursive logic but could under-represent the phenomenological, non-goal-oriented richness of
Joyce’s interruptions. This suggests that the cognitive science of narrative itself must evolve to
account for the full spectrum of architectures invented by literary art. Future work in cognitive
philology may not employ a single story grammar, but a taxonomy of grammars—perhaps an
"interruptive grammar," a "recursive grammar," a "lyric grammar"—each with its own set of
metrics. The collaboration between literary scholars and cognitive scientists thus becomes a
two-way street: literature provides the complex test cases that challenge and refine cognitive
models, while cognitive science provides the analytical tools to reveal literature’s hidden
structural laws.

Finally, this discussion must confront the philosophical implications of treating the literary
work as a cognitive experiment. It risks reducing the aesthetic, political, and affective
dimensions of modernism to a set of processing metrics. This is not our argument. Cognitive-
philological hybridization does not replace hermeneutics; it provides a new, empirical
foundation for it. The powerful affective disorientation of "Proteus" or the haunting, layered
empathy of "Pallinode" are not explained away by the Interruption Index or Embedding Depth.
Rather, these metrics describe the structural conditions of possibility for those effects. They
answer the "how" so that the "why" of interpretation can be pursued with greater precision.
Understanding that H.D. built a recursive structure allows us to better articulate how her poem
performs a feminist re-mythologizing not through argument, but through cognitive form—by
forcing the reader to inhabit the simultaneous, contradictory layers of Helen’s consciousness.
The cognitive data enriches, rather than diminishes, the hermeneutic enterprise. It grounds the
"phenomenology of reading" described by theorists like Wolfgang Iser in a material history of
the text’s construction (Iser, 1974, p. 125). The author’s revisions show them anticipating and
shaping that very phenomenology.
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In conclusion, the expansion of this discussion reveals cognitive-philological hybridization as
more than a novel method; it is a framework that re-wires the connections between several
disciplines. It transforms genetic criticism from a descriptive to an explanatory science,
provides cognitive poetics with a diachronic and empirical backbone, and offers computational
narrative analysis a rich, historically-grounded testing ground. It re-conceives the modernist
author as a cognitive engineer, the manuscript as a design log, the text as a cognitive regimen,
and the reader as an active trainee within that regimen. The "difficulty" of the modernist epic
is thereby redeemed from mere obscurantism and recognized as a profound, deliberate, and
analytically traceable intervention in the history of human storytelling. These works stand as
monumental records not only of their cultural moment but of the human mind’s capacity to
innovate upon the deepest structures it uses to make sense of experience. The whispered
dialogue between philology and cognitive science, as demonstrated here, allows us to finally
hear and measure the contours of that innovation.

7. CONCLUSION

This article has demonstrated that cognitive-philological hybridization—the integration of
computational story grammar analysis with the deep temporal data of manuscript genetics—
creates a powerful new empirical science of literary revision. By mapping the neural story
grammars of modernist epic drafts, we have moved from observing that modernists revised
their work to understanding #ow they systematically rebuilt the cognitive frameworks through
which their narratives are processed. Joyce’s Ulysses and H.D.’s Helen in Egypt emerge as
case studies in divergent cognitive poetics: one engineering difficulty through interruptive
fragmentation, the other through recursive embedding. The discussion has elucidated how this
method redefines authorial agency, transforms genetic criticism, repositions the reader, and
challenges cognitive models. This hybrid framework provides a replicable, quantitative bridge
between the sciences of the mind and the humanities of the text. It positions the literary
manuscript not merely as a cultural artifact, but as a unique historical record of cognitive
design, offering unparalleled insight into how the human mind experiments with the very
structures of its own storytelling capacity. The future of genetic criticism and cognitive poetics
lies in this hybrid space, where the philologist’s scrutiny of the page meets the cognitive
scientist’s model of the mind, together mapping the heretofore invisible architectures of literary
thought.
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