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Introduction

Causation plays an important role in legal rea-
soning [2|. Causal links amongst participants
and actions in cases are expressed through var-
ious discourses (everyday, scientific, and le-
gal) |3]. It is only recently that legal theo-
rists have begun to analyse the language of the
law, which plays an important role in express-
ing evidentiary support. In case law, there
are currently no guidelines as to how eviden-
tial support should be expressed so as to prove
(given the requisite standard) causal links that
are often crucial in legal liability attribution.

Research Questio

1. Is there a field dependent language used
for expressing legal causation in the
courts?’

2. What theoretical concepts are needed to
analyse the language of legal causation?

How do causal expressions interact with
hedging expressions?

4. What does it mean to prove a causal link
in a legal case?

Methods

The study employs a bottom-up approach and
analyses causal expressions in a vaccine case.
After identifying various ways the language of
causation is used in a legal setting by the var-
lous participants, e.g. the judge and the wit-
nesses, these expressions are grouped into two
categories - everyday or legal. In addition, hedg-
ing expressions are identified. We use a mix of
language analysis and logical tools to model ar-
guments about causation in law.
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Theoretical Background

Solan’s empirical study in law [4| shows two ways
everyday reasoners express causal concepts, none
of which typically involve the word ’cause‘: (1)
The concept of causation is often ’embedded in
the meaning of a verb‘(a-c); (2) In the absence
of causal verbs, the use of alternation of verbs
is common (d), where "periphrastic causative® (g)
can be achieved by adding a verb with causative
nature without changing the meaning of the
sentence(e,f). He shows distinguishing different
strengths of causal expressions can explain some
of the responsibility attribution processes in law.

Case Study: Althen

Annotations and Legal Causation

L.

We manually annotated causal expressions
in Althen following previous studies of
causal language in the domain of natural
language processing [1|. We observed that
causal concepts were often accompanied by
hedging expressions.

Our aim was, firstly, to distinguish between
the causal expressions that have a specific
meaning in law and causal expressions of
everyday nature. And, secondly, to have a
closer look at the legal causation standard
to understand what qualifies as a proof of
causation in the vaccine injury domain.

Based on the causal concepts identified, this
study has enabled us to start building sam-
ple causal models for further analysis in the
vaccine case domain.

Hedging and Causal Models

1.

Hedging expressions are useful in modelling
expert witness testimonies, as they can be
associated with the strength of belief in
causal links by the experts [3].

Here, we model two opposing expert wit-
ness testimonies (Dr. Smith (a) and Dr.
Safran (b)) based on the causal and hedg-
ing expressions used. At this stage, we have
focused on cause-in-fact (actual cause).

The abstraction from the original legal text
allowed for further analysis of the legal rea-
soner’s justification in balancing the argu-
ments for the liability attribution in the
case.

Conclusions and Future Work
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a. Bill broke the vase
b. The vase broke.
c. Bill CAUSED the vase to break.

d. The gardener bloomed the plant.

e. The plant bloomed.

f. The gardener made the plant bloom.

g. The gardener CAUSED the plant to bloom.

Althen: Special Masters Decision, 2005

Annotations

Causal expressions: explicit or implicit. Hedging expressions.
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P1 In this matter filed under the National Vaccime Injury Compensation Program.
petitioner claims she suffered optic neuritis and acute-disseminated
encephalomyelitis (“ADEM™) as a direct result of **7¥®Y 3 tetanus toxoud (“TT™)
vaccination she received on March 28, 1997.

P2 Prior to the events at 1ssue, petitioner sustamned a right calcaneus fracture in
January 1996. due to a car accident *¥®Y_and was diagnosed with adult Duane’s
Syndrome 1n the left eyve. but was otherwise relatively healthy.

P6 Dr. Smith 1s “highly confident that. in the right individuals, a tetanus toxod
vaccination can cause central nervous system demvyelination™ Tr. at 35. He
further opines that the tetanus toxoid vaccine more probably than not substantially
contributed to Mrs. Althen's optic neuritis and subsequent demyelinating
disorder.

P7 For Dr. Smuth. “[t]lus work suggests that specific segments of the tetanus
toxoid protemn may potentially trigger the activation **¥%Y of T cells which 1n
some individuals can then lead to % ymmune mediated injury of the
peripheral or central nervous system.”

P12 Entitlement to compensation under the Vaccine Act rests on petitioner’s
ability to establish causation ®*7% erther through the statutonly prescribed
presumption of causation *# (for on-Table injuries) or by proving causation-in-
fact = (for off-Table injunes).

P12 This case mvolves off-Table mnjuries. Thus, the evidence must preponderate
in favor of a finding that the vaccination 1n question more likely than not actually
caused the injury alleged before petitioner may receive an award.

Case Model (Dr. Smith(a.) and Dr. Safran(b.))
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1. Medical community agrees that the TT 4a. Dr. Smith opines that the TT vaccine more 6. ’."A

vaccination causes T cell activation. probably than not substantially contributed to Mrs.

2. It is an expected effect of T cells to destroy Althen’s optic neuritis. Vasculitis
antigens. 5a. Dr. Smith believes that the theory of degeneracy

3a. Dr. Smith is highly confident that the TT vaccine makes plausible the causal relationship between

can cause myelin destruction in the right tetanus and demyelinating illnesses (ADEM).

individuals. 5b. Dr. Safran rejects a causal relationship between
3b. In Dr. Safran’s view, the unique nature of
petitioner’s occurrence makes the causal
connection exceedingly remote.

4. Demyelination is one of the causes of optic
neuritis.

Mrs. Althen’s TT vaccine and her illness.
6b. Dr. Safran believes that [based on the doctor’s
reports] the most likely diagnosis is vasculitis.

We have shown that there is a mixed use of everyday and legal expressions when discussing
causation in cases. However, this analyses does not fully capture the processes of legal reasoners
when analysing causation. In this case study we have modelled expert witness testimonies based on
causal and hedging expressions to show the practical discussions of causality in the courts.

Future work includes:

1. Lexico-syntactic analysis of transitive verbs identified in the case. Further claritying and defin-
ing causal expressions that are specific to legal analysis |5].

Modelling causal and hedging expressions in Bayesian networks to explicitly show the strengths

of belief relations.

Using language analysis of the causal concepts to abstract from the case and build a semi-formal
logic based framework for proving both cause-in-fact and causal links based on the normative

requirements set by the court.



