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Eight Linked Views from Nine-Component Extraction:
Decomposing Professional Ethics Narratives
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Figure 1: Precedent citation lineage for NSPE Case 24-02 (Use of Artificial Intelligence in Engineering Practice), showing a
six-hop neighborhood of 26 cases and 51 citations. Nodes represent board opinions positioned by year. Directed edges point

from citing case to cited precedent.

Abstract

This paper presents a system that decomposes engineering ethics
narratives into nine typed components organized across three func-
tional dimensions, then recomposes them through eight linked
synthesis views. Three of the views support progressive disclosure,
where collapsed headers carry count badges that readers can expand
on demand. Shared entities with provenance annotations serve as
typed links across views, so a reader can trace any extracted compo-
nent through appearances in different views and back to the source
text. An ontology-constrained extraction process populates the nine
components, with a domain ontology that co-evolves as each pro-
cessed case contributes new vocabulary. A Precedents view extends
the architecture beyond individual cases by connecting opinions
through board-authored citations and through shared ontology
classes derived from constrained extraction, currently across a base
of 119 processed opinions. A walkthrough of NSPE Board of Ethical
Review Case 24-02 demonstrates how a large language model and
ontology tooling decompose a single opinion into linked synthesis
views.
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1 Introduction

The National Society of Professional Engineers (NSPE) Board of
Ethical Review has published over 650 advisory opinions since
1954 [14]. Each opinion applies provisions of the NSPE Code of
Ethics to a specific fact pattern and follows a consistent internal
structure of facts, ethical questions, discussion, code references, and
conclusions. The accumulated opinions extend the practical scope
of code provisions to situations the original text does not address.
They form a reference archive for the board and the profession.
The internal structure supports sequential reading, but the com-
ponents a practitioner needs to compare across cases, such as the
professional roles at issue, the obligations triggered, the tempo-
ral sequence of actions and events, and the normative warrants
the board applied, appear throughout without separation. A prac-
titioner looking for prior opinions with analogous obligations or
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comparable role configurations cannot retrieve them by section
alone, and full-text search matches word co-occurrence without
distinguishing analytical role.

This paper describes a system that transforms these linear profes-
sional narratives into multi-path structures. An ontology-constrained
extraction process [4] decomposes each opinion into nine typed
components organized across three functional dimensions. The
nine components draw on prior work in modular ethical archi-
tectures and role-generated professional obligations [6, 15]. The
system then recomposes these components into eight linked analyt-
ical views, each framing the same case differently. Shared entities
with provenance annotations link views to each other and back to
the source text.

A view of precedential cases extends this linking across opinions
through two layers, one drawn from board-authored citations ex-
tracted during synthesis and the other from constrained extraction
against a shared ontology.

These architectural elements build on prior publications. The
nine-component case representation and the extraction process
that populates it have been described elsewhere [4], and a com-
panion paper addresses component-aware case retrieval [3]. The
present paper contributes the recomposition architecture: eight
linked synthesis views with provenance chains and progressive
disclosure, and a Precedents view that extends the linking across
cases.

2 Background

2.1 Professional Ethics Cases as Structured
Narratives

The regularity of NSPE Board of Ethical Review opinions makes
them amenable to computational decomposition, but only if the
decomposition schema reflects the analytical categories that practi-
tioners apply when reading and comparing cases.

Ashley and McLaren [5] argued that professional ethics anal-
ysis operates through structured case comparison, where shared
representation vocabularies enable identification of ethically rel-
evant similarities and differences between cases. McLaren [12]
demonstrated that ethical principles acquire their meaning exten-
sionally, through accumulation of specific case applications rather
than through abstract definition alone. In McLaren’s account, each
new board opinion refines or extends the scope of an existing prin-
ciple by applying it to a novel factual situation. Where McLaren
addressed how principles acquire meaning through cases, Oakley
and Cocking [15] addressed where they originate. Professional roles
generate specific obligations that constrain the ethical analysis. For
example, an engineer’s duty to verify design outputs follows from
the engineer’s role and commitment to public safety.

These characteristics distinguish professional ethics opinions
from other narrative domains. Boards compose opinions to be read,
compared, and applied by practitioners [5], and they cite prior
opinions when evaluating new cases. The computational systems
reviewed in the following subsection address different aspects of
this decomposition and recomposition problem.

Anon.

2.2 Computational Approaches to Document
Decomposition and Multi-View Presentation

Prior systems have addressed decomposition, multi-view presenta-
tion, or cross-case linking separately, but not the combination that
professional ethics narratives require.

Trigg and Weiser’s [23] TEXTNET organized scholarly text seg-
ments through a taxonomy of typed links, distinguishing substance
links that connect nodes within a work (such as support, citation,
and background) from commentary links that attach criticism or
response to those nodes. Typed link taxonomies fell out of com-
mon use as general-purpose hypertext systems adopted untyped
links. The present system recovers the concept through a different
mechanism. It assigns formal ontology types to the entities that
anchor navigation rather than to the links themselves, so traversal
between views is mediated by typed identifiers in the semantic web
stack.

Conklin and Begeman'’s [7] gIBIS captured design deliberation
as typed networks of Issues, Positions, and Arguments. A Position
responds-to an Issue, and an Argument supports or objects-to a
Position. gIBIS demonstrated that domain-specific type systems
can structure argumentative content for nonlinear traversal among
distributed team members, though all content required manual
authoring.

Hobbs and Potts [9] extended this approach to narrative con-
tent through the Hyperscenario framework. Their Scenario Markup
Language (SCML) defines a typed decomposition schema for scenar-
ios with structural elements (settings, characters, events, actions)
and relationships between them. SCML encodes structure indepen-
dently from presentation, so the same underlying scenario can be
rendered in multiple representational formats.

Szekely and Kejriwal [21] developed Domain-specific Insight
Graphs (DIG) under DARPA’s MEMEX program. DIG performs
information extraction from unstructured web content to populate
knowledge graphs. Users can build customized search interfaces
for specific investigative domains without programming expertise.

Edge et al. [8] introduced GraphRAG, a system that uses LLMs
to extract entities and relationships from document collections,
construct a knowledge graph through community detection, and
generate hierarchical summaries of entity clusters. The resulting
hierarchy supports both query-focused summarization and inter-
active browsing across summary levels. Domain-tailored prompts
guide extraction, but the entity types are inferred by the LLM for
each corpus.

Mumford, Atkinson, and Bench-Capon [13] found that LLMs
applied to European Court of Human Rights cases struggled with
both outcome prediction and structured keyword classification
of case components. The finding reinforces the need for domain-
specific decomposition schemas when analytical components must
be individually identified and compared across cases.

Johannesson and Lindeberg [10] address a related problem in
regulatory text. Their ontology-informed method reads legal provi-
sions through LLM-assisted analysis guided by a domain ontology,
structures the output into annotated tables, and renders the results
as interactive concept maps designed to make complex regulations
accessible to non-experts. The three-stage method parallels the
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decomposition-to-view architecture described here, though it cur-
rently produces a single visualization from regulatory text where
the present system generates multiple linked views from profes-
sional ethics opinions.

Coordinated multiple views (CMV) address a related design prob-
lem. Wang Baldonado, Woodruff, and Kuchinsky [24] established
eight design guidelines for CMV interfaces, including the rule of
diversity (use multiple views when data exhibits a diversity of
attributes, models, levels of abstraction, or genres) and the rule
of parsimony (minimize views to reduce context-switching costs).
Roberts [17] surveyed the maturation of CMV from model devel-
opment toward domain-specific application. Section 3 describes
how the system adapts the CMV design principles for professional
ethics narratives.

Zhou et al. [25] investigated how interactive explanation inter-
faces affect human verification of LLM chain-of-thought reasoning.
In a between-subjects study with 125 participants, they compared
static text explanations against interactive formats including struc-
tured text, pseudo-code, and node-link diagrams. The visual in-
terface significantly improved error detection over the static text
baseline.

These systems address different portions of the problem space.
Typed link taxonomies (TEXTNET) and argumentation tools (gIBIS)
impose analytical structure but require manual authoring. Hyper-
scenario decomposes and links elements within a single narra-
tive, but the schema is general-purpose. DIG applies traditional
information extraction to populate investigative search interfaces.
GraphRAG uses LLMs with domain-tailored prompts to support
both retrieval and interactive browsing, but entity types are inferred
per corpus without formal ontological constraint. LLMs alone strug-
gle with both outcome prediction and component-level classifica-
tion in legal case analysis [13]. Ontology-informed legal visualiza-
tion [10] combines domain ontology with LLM-assisted extraction
but currently produces a single view. CMV research [17, 24] and
interactive explanation interfaces [25] establish design principles
and empirical support for multi-view presentation but operate on
visual encodings or reasoning traces, not on professional narrative
documents.

No existing system combines ontology-constrained LLM extrac-
tion from professional narrative documents with a domain-specific
decomposition schema, multi-view analytical recomposition, and
cross-case navigation through shared ontology classes and expert-
authored citation links. The system described in this paper combines
all four.

3 Narrative Architecture

Section 3 has three parts. Section 3.1 specifies the nine-component
decomposition schema and the ontology-constrained extraction
process that populates it. Section 3.2 describes the eight synthe-
sis views that recompose the components into linked analytical
perspectives. Section 3.3 covers the provenance metadata, visual
threading, and entity navigation mechanisms that link views to one
another and to the source text.

HT ’26, September 14-18, 2026, London, United Kingdom

Table 1: Nine-component decomposition schema. Compo-
nents are grouped by functional dimension.

Dimension Component Definition

Contextual Roles (R) Professional positions that generate
ethical obligations

Conditions  describing
stances at a point in time
Available knowledge, standards, and

institutional documents

Grounding States (S) circum-

Resources (Rs)

Normative Principles (P) Abstract ethical standards recog-

nized by the profession

Structure  Obligations (O) Concrete duties generated by roles
and applicable principles
Capabilities (Ca) Actions a professional has the capac-
ity to perform
Constraints (Cs) Limitations on what a professional
may do
Temporal  Actions (A) Volitional conduct by participants

Dynamics Events (E) Occurrences outside participant con-

trol

3.1 Nine-Component Decomposition Schema

Anderson, Anderson, and Armen [2] showed with MedEthEx that
ethical decision-making becomes operationalizable when cases
are decomposed before reasoning. MedEthEx scored cases along
three prima facie duties from biomedical ethics and used induc-
tive logic programming to learn decision principles distinguishing
correct from incorrect actions. The present system extends the
case-decomposition strategy to professional ethics opinions, pro-
ducing typed components that populate linked analytical views for
human-directed analysis.

The system extracts nine component types from professional
ethics case text: Roles (R), Principles (P), Obligations (O), States (S),
Resources (Rs), Actions (A), Events (E), Capabilities (Ca), and Con-
straints (Cs). These nine types synthesize two lines of work in
computational ethics. Berreby, Bourgne, and Ganascia [6] proposed
a modular architecture for representing ethical scenarios with dis-
tinct structural elements, and Oakley and Cocking [15] formalized
how professional roles generate specific obligations that constrain
ethical evaluation.

The nine component types appear across the analytical material
in any given opinion. NSPE Case 24-02 (Use of Artificial Intelligence
in Engineering Practice) names professional roles and situational
conditions, cites ethical principles and the obligations they gener-
ate, references the competencies and constraints that bound partici-
pant choices, and describes a sequence of actions and precipitating
events. Section 4 walks through the extraction in detail.

Table 1 groups the nine components into three functional dimen-
sions. Contextual Grounding (R, S, Rs) establishes who is involved
and under what circumstances. Normative Structure (P, O, Ca, Cs)
captures the ethical requirements and capacities that apply. Tem-
poral Dynamics (A, E) traces what happened and in what order.
Section 4 illustrates each component through NSPE Case 24-02.
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The extraction process operates through a LangGraph state
graph that sequences three steps based on cross-component de-
pendencies, one for each functional dimension shown in Table 1.
Before each step, SPARQL queries to the domain ontology retrieve
existing class definitions via Model Context Protocol (MCP) tool
calls. These definitions constrain what the LLM produces. Addi-
tional MCP queries during extraction check whether proposed enti-
ties match existing ontology entries or represent novel discoveries
requiring human review. The architecture is described in detail else-
where [4]. This paper addresses the recomposition that transforms
extracted components into linked analytical views.

3.2 Eight Synthesis Views as Linked Retellings

After decomposition, the nine component types populate eight syn-
thesis views. Each view offers a different analytical perspective on
the same extracted entities. Figure 2 shows the overall architecture,
and Table 2 lists each view with its analytical question and content.

Wang Baldonado, Woodruff, and Kuchinsky’s [24] Rule of De-
composition holds that complex data should be partitioned into mul-
tiple views to create manageable segments and to provide insight
into interactions among different dimensions. Hobbs and Potts [9]
argue the same for narrative content. Separating the structure of
a scenario from its presentation enables multiple representational
views of the same underlying content. Wang Baldonado et al. also
identify parsimony as a design principle. The eight views represent
the minimum set covering the analytical dimensions present in
professional ethics opinions, with each answering a question that
no other view addresses.

The first group presents or connects the full entity inventory.
Entities displays all extracted components as a navigable graph
organized by functional dimension. The Flow view links code provi-
sions to ethical questions to conclusions, drawing edges to relevant
entities across all nine types. In Provisions, Obligations and Prin-
ciples are regrouped under NSPE Code Sections I, II, and III by
institutional hierarchy. Precedents handles cross-case connections
through two distinct link types described below.

The second group analyzes the ethical situation from complemen-
tary perspectives. Q&C presents the questions the board framed and
the conclusions it reached, with analytical overlays. Each question
includes emergence data identifying the triggering Events, Actions,
and competing warrants that gave rise to it, and each conclusion
includes resolution data identifying the determinative Principles
and facts. The Decisions view organizes decision points where par-
ticipants faced choices. Each decision point presents options, the
board’s assessment, and arguments for and against each course of
action. The argumentative structure follows Toulmin’s [22] model.
In Timeline, Actions and Events appear in temporal sequence,
drawn from Step 3 extraction. Decision points from synthesis nest
beneath their corresponding timeline entries as collapsible sub-
items. Allen’s interval algebra [1] provides the temporal relations
that organize the sequence, such as before, during, overlaps, and
meets.

The third group is the Narrative view, which integrates eight
of the nine component types into a participant-centered retelling.

Anon.

Characters come from Roles, ethical tensions from Principles, Obli-
gations, and Constraints, opening conditions from States and Re-
sources, and narrative events and decision moments from Actions
and Events. Capabilities are the exception. They serve as precondi-
tions in the Decisions view rather than as narrative content. The
Narrative organizes content around the participants and their ethi-
cal stakes, while the Timeline organizes by temporal sequence.

The inventory and mapping views reorganize extracted entities
into different navigational structures. The interpretive and integra-
tive views present content that does not appear in the original case
text, produced through synthesis over the extracted components.
Successive synthesis steps produce the emergence and resolution
overlays in Q&C, the argumentative structure in Decisions, the
causal flow in Timeline, and the character-driven account in Narra-
tive. Synthesis is implemented through LLM calls orchestrated by
LangGraph, with the ontology providing the same constraint that
guides extraction. Each synthesis step receives the typed entities
from prior steps as input. Human review applies to both extraction
and synthesis.

The Precedents view extends the architecture beyond individual
cases. Two link types connect opinions across the case base. Explicit
links arise from board-authored citations. During synthesis, the
system extracts references to prior opinions from the Discussion
section. Each citation identifies a prior opinion the board judged
relevant, the passage in which the citation appeared, the Principle
for which it was invoked, and a citation type of supporting, dis-
tinguishing, analogizing, or overruling. The taxonomy follows the
legal-CBR tradition of Ashley and McLaren [5]. The authority of the
explicit layer derives from direct expert judgment about intertextual
relevance. Implicit links arise from constrained extraction against
a shared ontology. When two cases share an Obligation class such
as “verify Al-generated output,” the shared vocabulary creates a
navigable connection. The Precedents view presents both layers
with distinct visual treatment, so the provenance of each link type
is immediately apparent. The retrieval methodology underlying the
implicit layer is described in concurrent work [3].

Three views implement progressive disclosure following Shnei-

5 L«

derman’s “overview first, zoom and filter, then details-on-demand” [20].

The Provisions view groups provisions by NSPE Code section. Col-
lapsed headers show provision counts and entity totals. A first
expansion reveals the full provision text and a summary of appli-
cable entity types. A second expansion into an entity type group
reveals individual entities with ontology definitions. The pattern fol-
lows the layered structure familiar from legal information systems,
where headnote summaries classified by topic provide scannable
overviews without requiring the reader to examine each opinion
in full.

The Decisions view implements three levels of progressive dis-
closure. Each decision point header shows a focus identifier, de-
scription preview, option count, and board choice indicator. The
first expansion presents the options, the board’s choice, and a sum-
mary of the argumentative structure. The second discloses the full
Toulmin argument with claim, warrant, backing, data, rebuttal, and
qualifier. This three-level hierarchy parallels the typed deliberation
structure in Conklin and Begeman’s gIBIS [7], where Issues contain
Positions that are supported or opposed by Arguments.
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Figure 2: Architectural overview of the eight synthesis views. Nine typed components from the three-step ontology-constrained
extraction process populate views organized into three groups. Citation labels beneath each group identify the design and

reasoning traditions the views draw on.

Table 2: Eight synthesis views organized by group. Each view answers a distinct analytical question using the same extracted
entities. Inventory and mapping views reorganize extracted entities; interpretive and integrative views present additional

analytical content produced through synthesis.

Group View Analytical Question

Content

Inventory & Entities What components were extracted?
Mapping Flow

Provisions Which code sections apply?

Precedents What other cases relate?

How does the board’s reasoning chain proceed?

Graph of all nine types with filters, search, definitions, ontology
links

Graph linking code provisions to questions to conclusions with
entity connections

Code section groups with progressive disclosure to entity type
groupings

Explicit board citations and implicit similarity-based matches
through shared ontology classes

Interpretive Q&C

What questions arose and how were they resolved?

Questions with emergence overlays linked to conclusions with
resolution overlays

Decisions  What choices existed and what arguments support each? Causal-normative links, decision points with options, and pro/con
arguments
Timeline =~ What happened in what order? Actions and Events in temporal sequence from Step 3 extraction,
with synthesis decision points nested hierarchically and causal
flow
Integrative  Narrative =~ Who was involved and what was at stake? Characters with roles, ethical tensions, opening states

Q&C presents questions and conclusions as compact headers
with count badges. Expanding a question opens emergence over-
lays naming the triggering events, actions, and competing warrants.
Expanding a conclusion opens resolution overlays naming the deter-
minative Principles and facts. Collapsed headers in all three views
provide enough information for readers to assess relevance before
expanding. Pirolli and Card [16] call this information scent. The

principle connects progressive disclosure to reader agency across
the architecture.

The coordination mechanism linking these views is shared entity
identity. An Obligation entity that appears in the Entities view is
the same entity referenced in the Provisions, Q&C, and Decisions
views. Persistent entity identifiers maintain the link across views,
so a reader can follow any component through appearances in
different analytical contexts.
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3.3 Provenance, Visual Threading, and Entity
Navigation

Every extracted entity has attached provenance metadata recording
the source text span in the original case narrative, the extraction
step that produced it, a confidence classification of ontology match
or novel proposal, and a human review status of approved, modified,
or rejected. This metadata creates a traceable chain from the original
document through decomposition to synthesis. The chain functions
analogously to a web annotation layer [18], where annotations
reference specific text passages and carry structured metadata. A
reader examining an Obligation in the Provisions view can trace
it to the sentence in the original case narrative where the board
identified that Obligation, the ontology definition that constrained
the classification, and the expert review decision that approved
or modified it. Three step types organize the extraction history.
Readers can filter by contextual, normative, or temporal entries and
expand any record to inspect the full provenance.

Every entity mention across all eight views renders as an interac-
tive inline label. The label displays the entity name in the canonical
component color. Hovering opens a popover with the component
type badge, extraction step badge, ontology definition, and entity
URL A blue border on a label marks an ontology-sourced entity
whose class exists in the shared vocabulary and may appear in
other cases. Plain labels mark case-local entities specific to a single
case.

Clicking an entity label opens the full ontology definition and
class hierarchy for that entity. The click also triggers a cross-view
search that locates the same entity across the other synthesis views
and presents navigation options. A reader examining an Obligation
in the Provisions view can follow a link to the same Obligation in the
Q&C view, the Decisions view, or the Precedents view, which lists
other cases sharing the same Obligation class. This cross-view navi-
gation mechanism implements what Wang Baldonado et al. [24] call
self-evidence, where relationships among views become apparent
through direct interaction.

Each component type uses a canonical color assigned during
extraction and preserved through all synthesis views. A reader
tracking “orange = Principles” recognizes that visual thread from
extraction through review and into synthesis without consulting
documentation. The consistent color scheme creates implicit typed
links across views, an instance of the Rule of Consistency identified
by Wang Baldonado et al. [24].

The ontology evolves through use. Novel classes approved through
human review enter the shared ontology and become available for
all subsequent cases. The analytical vocabulary grows as the case
base expands, and new connections between cases emerge as shared
classes accumulate.

Section 4 walks through these architectural features using Case 24-
02.

4 Walkthrough Demonstration

This section illustrates the architecture of Section 3 through NSPE
Board of Ethical Review Case 24-02, Use of Artificial Intelligence
in Engineering Practice [14]. The case concerns an engineer who
used Al language processing software to draft a technical report
and Al-assisted drafting tools to generate preliminary engineering

Anon.

Linked View IR}

Figure 3: Q&C view in linked mode for Case 24-02. Ques-
tion 1 (top) is paired with its board conclusion through a
green arrow labeled “Board’s Conclusion” Count badges on
the Emergence and Resolution rows summarize the triggers,
competing warrants, determinative principles, and support-
ing facts attached to the question and conclusion. Below,
Question 2’s Emergence row is expanded to show the full trig-
gering events, triggering actions, and competing warrants.

design documents. The engineer conducted a thorough review of
the report but only a cursory review of the design documents. The
board evaluated three questions about the ethical permissibility of
these actions under the NSPE Code of Ethics.

Case 24-02 implicates all nine ethical components across the
three functional dimensions. Four professional roles appear, situa-
tional conditions shift across the case, and a temporal sequence of
early actions constrains later ethical evaluations. The board reached
mixed conclusions, finding some uses of Al ethical and others un-
ethical. The distinction rests on the engineer’s level of independent
professional judgment in each context.

4.1 Synthesis Views in Practice

The system processed Case 24-02 through three sequential steps [4].
Extraction produced 213 entities across all nine components, and
synthesis produced the analytical content for the eight views de-
scribed in Section 3.2. The walkthrough below covers five views:
Q&C, Timeline, Decisions, Narrative, and Precedents. These five
span the inventory, interpretive, and integrative groups and illus-
trate progressive disclosure, cross-view entity coordination, and
cross-case navigation.

Questions and Conclusions. Figure 3 shows the Q&C view in
linked mode, where each question appears with its corresponding
conclusions. The board posed three questions about the ethical per-
missibility of the engineer’s actions. Synthesis decomposed these
into 21 analytical questions, each paired with triggering events,
triggering actions, and competing warrants. It also produced 28 con-
clusions linked to the questions with the basis for each. Question 1,
for example, asks whether the engineer’s use of Al to create report
text was ethical, given that the engineer thoroughly checked the
report. Five triggers and three competing warrants are summarized
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as count badges on the Emergence row, which is collapsed in the
figure but expandable on demand. Below Question 1, Conclusion 1
finds the engineer’s use of Al in report writing partly ethical and
partly unethical. Three determinative Principles and three support-
ing facts are summarized as count badges on the Resolution row,
expandable on demand to reveal the full entries.

Question 2 turns to Al use in design and asks whether the engi-
neer’s use of Al-assisted drafting tools to create engineering design
documents was ethical, given that the engineer reviewed the design
at a high level. This question links to three conclusions. Board Con-
clusion 2 finds the use of Al-assisted drafting tools not unethical
per se. Analytical Conclusion 5 qualifies the board’s permissive
finding with a competence threshold tied to Code provisions 1.2
and II.2.a.

Board Conclusions are direct determinations by the board, while
Analytical Conclusions are inferences drawn from the board’s anal-
ysis during synthesis. Type badges adjacent to each conclusion
header make the distinction visible. Emergence overlays surface
the triggers and competing warrants for each question. Resolution
overlays surface the determinative Principles and facts for each
conclusion. Readers can expand any overlay to inspect the linked
entries.

In Figure 3, each question is paired with the conclusions that
answer it. A reader can navigate downward from question to con-
clusions, or upward from a conclusion to the question it resolves.

Timeline. The Timeline view (Figure 4) presents the case as a
temporal sequence drawn from Step 3 extraction. Entries are clas-
sified as Actions or Events and arranged with sequence numbers
and linked entity badges. For Case 24-02, the sequence spans thir-
teen entries covering the engineer’s conduct and the situational
events that preceded and followed each decision. Entry 6 (“Used
Al for Design Document Generation”) is expanded in the figure to
reveal three nested decision points, each with available options, the
board’s choice, and a link to the full argumentative treatment in
the Decisions view. A collapsible Causal Flow section below the
sequence traces enables links between Actions and the Events
they produced.

Decisions and Arguments. The Decisions view (Figure 5) presents

the same case from an argumentative perspective. Six causal-normative

links map the engineer’s Actions to the Obligations they fulfill or
violate. “Used Al for Design Document Generation” fulfills zero
Obligations and violates nine. “Conducted Thorough Report Re-
view” fulfills three and violates two. Below the causal-normative
links, the view shows 18 decision points where participants faced
choices among alternatives. A decision point header includes a
description preview, the number of options available, the board’s
choice, and a confidence percentage. Expanding a decision point
reveals the three options with the board’s choice marked, and a
further expansion discloses the full Toulmin argument described in
Section 3.2. Collapsed headers at both tiers let readers scan rapidly
before committing to any analytical thread. Figure 5 also shows
progressive disclosure on the Causal-Normative Links side, where
“Input Confidential Data into Public AI” is expanded to show the
specific Obligations that action fulfills and violates.
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(: Event Timeline

Action (volitional) t (occurrence) < Associated decision points

© Engineer B Retirement Occurs
Chose Al for Report Drafting
Input Confidential Data into Public Al
Conducted Thorough Report Review
Submitted Report Without Al Disclosure

Used Al for Design Document Generation

) Engage Third-Party Al-Experienced Revien.

© Conducted Cursory Design Document Review.
© client W Engagement Established
© Confidential Data Exposed to Al
@ A1 Report Draft Generated
# @ Al Design Documents Generated
@ Report stylistic Inconsistency Detected

4 @ Design Document Defects Discovered

© Causal Flow ©

Figure 4: Timeline view for Case 24-02. Thirteen entries
drawn from Step 3 temporal extraction appear in sequence,
with Actions (volitional conduct) and Events (occurrences
outside agent control) distinguished by icon. Entry 6 (“Used
AI for Design Document Generation”) is expanded to reveal
three nested decision points (DP7, DP10, DP13), each show-
ing available options with the board’s choice marked by a
green check and a “Full argument” link to the Decisions view.
The Causal Flow section header at the bottom traces enables
links between actions and events on demand.

Narrative. The Narrative view (Figure 6) organizes the case
around participants and their ethical stakes. For Case 24-02, eight
characters drawn from extracted Roles appear with profiles and
protagonist or stakeholder badges. Each character represents a facet
of an underlying professional position. Engineer A, for example,
appears in four Roles that range from environmental consultant
to engineer in responsible charge. Sixteen ethical tensions drawn
from Obligations and Constraints appear in the Ethical Tensions
section below the Characters view as paired entity badges iden-
tifying competing duties. An opening context paragraph drawn
from States establishes the circumstances at the start of the case
in second-person address. The Timeline sequences Actions and
Events chronologically. The Narrative groups the same entities by
participant and ethical stake.

Precedents. Case 24-02 has two board-cited precedents (Figure 7),
both extracted from the Discussion section of the opinion. Case 98-
3, Use of CD-ROM for Highway Design, carries a “distinguishing”
badge marking a relevant difference. Case 90-6, Use of CADD System,
carries an “analogizing” badge marking a relevant similarity.

The lower section displays ten similar cases identified through
shared ontology classes and embedding similarity [3]. Case titles
indicate thematic clusters such as competence in design services,
signing and sealing plans not prepared by the engineer, and pro-
fessional competence in structural design. One case, Use of CADD
System, appears in both layers and carries a “cited” badge in the
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Used Al for Design Document Generation X o vioiote: |
nput Confidentil Data into Public A - o

s

Non Jted By Enginer A
Submitted Report Without Al Disclosure o, CIZT
Conducted Cursory Design Documant Review o oo
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o Decision Points I G

(€D Engineer A's obligation to disclose Al-gens [ cpvions L 0% ]
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[ options | 22 ]
[ optons | 70 ]

Figure 5: Decisions view for Case 24-02 showing two-tier
progressive disclosure in the Causal-Normative Links section.
Six causal-normative links (top) map the engineer’s actions to
the obligations they fulfill or violate, with fulfills and violates
counts shown on each collapsed header. “Input Confidential
Data into Public AI” is expanded to reveal a side-by-side
Fulfills and Violates panel naming the specific obligations
on each side. Below, the Decision Points section with an “18”
badge lists decision point headers (DP1 through DP5 visible),
each carrying an option count and a board-choice confidence
percentage.

& Provisions. £ Precedents @ Q&C

<& Entities @D @ Flow

+ Decisions @) @ Timeline M Narrative
& Opening Context [ View Extracton |

You are Engineer A, a licensed environmental engineering consultant retained by Client W to prepare two deliverables: a
comprehensive environmental report on an organic contaminant of concern, and engineering design documents for
groundwater infrastructure modifications at the same site. Your mentor and longtime quality-assurance reviewer, Engineer
B, has recently retired. Without that support, and facing deadline pressure, you have turned to a newly released open-
source Al tool to assist with both deliverables. You have no prior experience with this tool, and the platform requires you to
upload project data to generate drafts. Client W has not been informed of any of this. The report draft and the preliminary
design documents are now ready. How you review, seal, disclose, and deliver these work products will determine whether
you meet your professional obligations or fall short of them.

& Characters (8)

Engineer A Environmental  Engineer A Groundwater Engineer B Mentor Client w Environmental Engineer A Al-Assisted
Engineering Consultant Design Engineer Engineering Client Engineering Practitioner
o Engineer - stakehlder =]
[oiocon ]

Engineer A Engineer in
Responsible Charge

Engineer B Professional

Client W Engineering Client
R

A Ethical Tensions (16) ®

Figure 6: Narrative view for Case 24-02. The Opening Context
paragraph (top) establishes the starting circumstances of the
case in second-person address. Below, the Characters section
displays all eight character profiles drawn from extracted
Roles, with protagonist badges on Engineer A’s four facets
and stakeholder badges on the other four. The Ethical Ten-
sions header at the bottom indicates sixteen paired tensions
(cropped from this view).

implicit list. The overlap confirms that the computed similarity
aligns with the board’s own judgment for that case.

Tracing an Entity Across Views. The Obligation “verify Al-generated
output” was extracted in Step 2 as an instance of an existing on-
tology class linked to NSPE Code Section II.2.a. This Obligation
appears across four views. In Provisions, it sits under Section II

Anon.
{H] Cross-Case Connections [  View Extraction
@ 5oard-Cited Precedents B 4 Lineage Graph
Cases explicitly cited by the Board in this opinion. These represent direct expert judgment about intertextual relevance.
> Case 98-3 Use Of CD-ROM For Highway Design | distinguishing e
It is unethical for an engineer to offer services using new technology in areas where they lack competence and experienc
> Case 90-6 Use Of Cadd Syster (BRaIogizing)
It ethical for an engineer to sign and seal documents created using a CADD system, whether prepared by the engineer ¢
similar Cases () & Similarity Network
Cases sharing ontology classes or structural similarity. These connections arise from constrained extraction against a shared vocabulary.
> Incomplete Plans and Specifications — Engineer, Government, ... - 0%
Misrepresentation - Changes Made to Engineer's Report - 1%
> Excess Stormwater Runoff - 42%

Figure 7: Cross-Case Connections for Case 24-02. Board-Cited
Precedents (Explicit, top) carry citation-type badges (distin-
guishing, analogizing). Similar Cases (Implicit, below) are
identified through shared ontology classes. Use of CADD Sys-
tem appears in both layers and carries a “cited” badge in the
implicit list.

(Rules of Practice) alongside other competence-related Obligations.
In Q&C, it is a determinative factor in Conclusion 1. In Decisions, it
is one of the nine Obligations violated by “Used Al for Design Docu-
ment Generation.” In Precedents, it links Case 24-02 to cases where
the board addressed verification duties in technology-dependent
practice, including Case 98-3.

4.2 Cross-Case Navigation

The reader can click “Case 98-3” in the cited precedents list to open
the full analysis of that case, including a nine-component decom-
position and a Precedents view with further citations. Each step
follows a board-authored link, building a citation chain analogous
to following footnotes in a legal opinion. The similar cases list of-
fers a second path. An expanded entry shows the shared ontology
classes that produced the similarity score. If Case 24-02 and a similar
case both contain the Obligation class “verify Al-generated output,”
a click on that shared class navigates to the entity in the other case,
where the same Obligation appeared in a different factual context.

5 Discussion and Future Work

5.1 Contributions in Hypertext Terms

The architecture presented in this paper instantiates a hypertext
operation on professional ethics narratives. Linear board opinions,
written as continuous prose for sequential reading, are decomposed
into nine typed components and recomposed through eight linked
synthesis views. The result is a multi-path structure where readers
choose which analytical perspective to pursue and at what depth.

The eight views differ from coordinated multiple views in infor-
mation visualization. CMV systems present different visual encod-
ings of a shared dataset, coordinated through linking and brush-
ing [24]. The synthesis views offer analytical retellings of the same
case organized along different principles. Provisions follows insti-
tutional code hierarchy, Timeline follows temporal sequence and
causal flow, and Decisions follows deliberative structure. Each view
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answers a question no other view addresses, and the coordination
mechanism is shared entity identity across all eight views.

The Precedents view contributes a cross-case linking architecture
with two layers of distinct epistemic weight. One layer is authorita-
tive, drawn from board-authored citations. The other is computed
from shared ontology classes. The separate visual treatment of the
two layers allows readers to distinguish between connections that
the board itself considered relevant and connections that emerge
from shared analytical vocabulary. This two-layer structure extends
the typed linking tradition of Trigg and Weiser’s [23] TEXTNET and
Conklin and Begeman’s [7] gIBIS to cross-document intertextual
navigation in a professional domain.

Progressive disclosure across Provisions, Decisions, and Q&C
views places depth under reader control. Collapsed headers provide
information scent for assessing relevance before expansion. Read-
ers decide how far to follow any thread. The ontology-constrained
extraction process and synthesis produce the analytical structures,
human experts review them, and readers navigate them. The ar-
chitecture does not generate ethical judgments about the conduct
described in the cases.

5.2 Limitations

The current implementation processes engineering ethics cases
from a single professional domain (NSPE Board of Ethical Review).
Extension to a domain such as legal ethics requires a domain-
specific ontology and a corpus of published opinions with consistent
internal structure. The nine-component decomposition schema is
designed to generalize across professional domains, but it has not
been tested outside engineering ethics.

The case base contains 119 cases with section-level processing.
Cross-case linking through ontology classes depends on the breadth
of the shared vocabulary, and a small case base produces sparse
implicit links in the Precedents view. As the case base grows and
the ontology accumulates entity classes through extraction and
human review, the density and utility of cross-case connections
should increase.

Section 4 demonstrates the architectural claims in Section 3
through a single case.

5.3 Future Directions

The nine-component representation and eight-view architecture
provide infrastructure for interactive scenario generation. The
Event Calculus [11, 19] fluent tracking already present in the Time-
line view supports counterfactual exploration. Alternative choices
at a decision point would generate scenarios that trace conse-
quences through obligation activation and constraint violation.
A comparison of these scenarios against the board’s conclusions
would let readers evaluate the alternative courses of action.
Extension to legal ethics opinions from bar association com-
mittees, which follow internal structures comparable to NSPE BER
opinions, would test the generality of the nine-component decompo-
sition schema. A concurrent study validates the component-aware
retrieval methodology underlying the Precedents view [3]. Formal
evaluation with professional ethics practitioners would comple-
ment the retrieval validation with evidence about how readers
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use cross-case navigation and progressive disclosure during case
analysis.

During the preparation of this work, the authors used Claude
(Anthropic) to assist with manuscript editing. The authors reviewed
and edited all content and take full responsibility for the publica-
tion’s content.
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