
To Know the Causes of Things: Text Mining for Causal Relations

Fiona Anting Tan
Institute of Data Science, National University of Singapore

tan.f@u.nus.edu

Abstract

Causality expresses the relation between two arguments, one
of which represents the cause and the other the effect (or con-
sequence). Causal text mining refers to the extraction and us-
age of causal information from text. Given an input sequence,
we are interested to know if and where causal information oc-
curs. My research is focused on the end-to-end challenges of
causal text mining. This involves extracting, representing, and
applying causal knowledge from unstructured text. The cor-
responding research questions are: (1) How to extract causal
information from unstructured text effectively? (2) How to
represent extracted causal relationships in a graph that is in-
terpretable and useful for some application? (3) How can
we capitalize on extracted causal knowledge for downstream
tasks? What tasks or fields will benefit from such knowledge?
In this paper, I outline past and on-going works, and highlight
future research challenges.

Introduction
Causal text mining refers to the extraction and usage of
causal information from text. Given an input sequence, we
are interested to know if and where causal information oc-
curs. Our research is focused on the end-to-end challenges
of causal text mining. This involves extracting, representing,
and applying causal knowledge from unstructured text. The
corresponding research questions are:

1. Extraction: How to extract causal information from un-
structured text effectively?

2. Representation: How to represent extracted causal rela-
tionships in a graph that is interpretable and useful for
some application?

3. Application: How can we capitalize on extracted causal
knowledge for downstream tasks? What tasks or fields
will benefit from such knowledge?

Extraction of Causal Relations
Our research focuses on enabling and designing such state-
of-the-art solutions using transformers and pre-trained lan-
guage models that demonstrated the effectiveness of extract-
ing causal information from text.
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Corpus Creation: Researchers need to have high quality
and sufficient amount of training and testing data. There-
fore, a key part of our research thus far works on corpus and
repository creation.

First, we created the Causal News Corpus (CNC) (Tan
et al. 2022, 2023a), a comprehensive corpus annotated of
3,767 sentences, of which, 1,982 are causal sentences that
contain a total of 2,754 causal relations. We reported base-
line experiments on two natural language tasks: (I) Causal
Sentence Classification, and (II) Cause-Effect-Signal Span
Detection.

Second, we recognize that some causal text mining data
already exists in the field. However, there are inconsisten-
cies across the datasets in terms of their text source, sen-
tence lengths, linguistic construction and argument types.
Thus, we proposed UniCausal (Tan, Zuo, and Ng 2023), a
unified benchmark for causal text mining across three tasks:
(I) Causal Sequence Classification, (II) Cause-Effect Span
Detection and (III) Causal Pair Classification. We consoli-
dated and aligned annotations of six high quality corpora,
resulting in a total of 58,720, 12,144 and 69,165 examples
for each task respectively.

Modelling: Harnessed with suitable datasets, we worked
towards designing effective causal text mining models.

In the official run of FinCausal 2021 (Mariko et al. 2021),
the model we designed obtained Precision, Recall, and F1
scores of 95.56%, 95.56% and 95.57% that all clinched 1st

place (Tan and Ng 2021). Exploiting the observation that
words are more connected to other words with the same
cause-effect type in a dependency tree, we incorporated de-
pendency relation features through a graph neural network to
construct useful graph embeddings to achieve better model
performance.

To motivate continued interest in causal text mining mod-
elling, we also organized two iterations of the Event Causal-
ity Identification Shared Task using CNC.

Beyond improving performance for causal text mining
tasks, we also dived deeper into specific challenges of causal
text mining. For example, we found that models misclassify
on augmented sentences that have been negated or strength-
ened with respect to its causal meaning (Tan et al. 2021).
This is worrying since minor linguistic differences in causal
sentences can have disparate meanings. Therefore, we pro-
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posed an algorithm to generate counterfactual causal sen-
tences that serves as a contrast set to be included into the
train set. By including a mixture of edits when training,
we achieved performance improvements beyond the base-
line across both models, and within and out of corpus’ do-
main.

Representation & Application
of Causal Relations

In our research, we are exploring two approaches to store
and represent causal knowledge: (1) We could store causal
relations in a knowledge graph (KG). Consider a causal
graph G = (V,E), where the nodes V are the objects in our
universe, and the directed edges E represent the presence
of causality between two nodes, where a Cause node points
to an Effect node. (2) We could store causal knowledge la-
tently within language models, especially if they were fine-
tuned on a causal text mining task. We believe the approach
depends on the application of the causal knowledge.

We have a few on-going projects working with causal
KGs. In a recent publication (Tan et al. 2023b), we proposed
a methodology to construct causal KGs from news using two
steps: (1) Extraction of Causal Relations, and (2) Argument
Clustering and Representation into KG. For extraction, we
used a hybrid of BERT-based extraction models alongside
pattern-based ones. For clustering, we utilized a topic mod-
elling approach to cluster our arguments, so as to increase
the connectivity of our graph. As a result, instead of 15,686
disconnected subgraphs, we were able to obtain 1 connected
graph that enables users to infer more causal relationships
from. Our final KG effectively captures and conveys causal
relationships, validated through experiments, multiple use
cases and user feedback. We are also working on automatic
confounder detection from causal KGs (Tan and Ng 2023).

Future Work
We worked on multiple projects related to causal text min-
ing, from extracting to representing and applying. We be-
lieve in the potential of harnessing causal relations in text
for various real-world applications. However, we acknowl-
edge that there are several challenges, of which three key
issues are: (1) Understanding not only that a causal connec-
tion exists but also its degree of influence and the direction
of causation is paramount in many applications. Addressing
this challenge will require the development of more nuanced
techniques and models that can assign weights and polari-
ties to causal relations in a text. (2) Pertaining to the gener-
alizability of causal relations, we noticed that clustering of
co-referent arguments depends on the application. Balancing
the need to generalize to uncover new relations with the risk
of over-generalization is a complex task. Moreover, transi-
tivity does not hold if the causal relations are specific to a
situation or context. The violation of the transitivity prop-
erty will violate many assumptions in a typical causal KG.
This topic also has implications on dealing with few-shot
and no-shot causal relations. (3) Finally, our current work
has focused on the extraction of causal relations from reli-
able sources. Fake news identification is a large and grow-

ing research field, and potentially has many solutions we can
adapt and learn from to identify wrong or subjective causal
relations that might pollute a causal knowledge base. We
hope to better analyze the problem and develop solutions
by interacting with interdisciplinary AI researchers.
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