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Motivation 
1. To understand natural language, machines need to comprehend 
not only literal meaning but also commonsense knowledge about 
the real world. Script is the structured knowledge representation of 
prototypical real-life event sequences, which is critical for humans to 
remember and comprehend different scenarios. Machines may also 
gain benefits by learning such knowledge. 

2. Script learning is a promising research direction, in which a 
trained script learning system can process narrative texts to capture 
the commonsense knowledge inside it and draw inferences. 

3. However, there are currently no survey articles on script learning, 
so we are providing this comprehensive survey to deeply 
investigate the standard framework and the major research topics 
on script learning.  
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 Contributions 

1. We are the first to provide a comprehensive survey that 
deeply investigates the standard framework and major research 
topics in script learning. 

2. We thoroughly summarize the development process and the 
technique taxonomy of the script learning system. 

3. We carefully analyze and compare the most representative 
works on script learning and discuss some promising research 
directions. 
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Definition of script 
A script is a structural knowledge 
representation that captures the 
relationships between prototypical 
event sequences and their 
participants in a given scenario 
(Schank and Abelson, 1977).  

In other words, the script is a 
sequence of prototypical events 
organized in temporal order. These 
events contain stereotypical human 
activities, such as eating in a 
restaurant, cooking dinner, and 
making coffee. 
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Objective of script learning 
The objective of script learning is encoding the commonsense 
knowledge contained in prototypical events (also called “script 
knowledge”)  in a machine readable format.  

Then the machine can use the format to draw event-related 
inferences, such as inferring missing events, predicting subsequent 
events, determining the order of the event chain, and distinguishing 
similar events. 

Script knowledge also plays a crucial role in a wide range of AI 
tasks, especially many natural language processing (NLP) tasks, 
such as event prediction, event extraction, understanding ambiguity 
resolution discourse, intention recognition, question answering, and 
coreference resolution. 
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Framework of script learning 
According to the standard script learning settings, its framework can be 
roughly divided into four stages: extraction stage, representation 
stage, model stage, and evaluation stage. 

Front In
form

 Technol E
lectro

n Eng



Event representations 

The main aim of event representation is to represent the event 
with an appropriate structure, which can include essential 
components of the event and capture the implicit commonsense 
knowledge hiding behind the text description.  

Event representation is very important for script learning, 
because it specifies what we mean by an “event,” and because 
it is the basic operational element of the subsequent script 
modeling process. Front In
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Protagonist representation 

Chambers and Jurafsky (2008) first represented script events as  
<verb, dependency>,  

where verb is the predicate verb describing the event, dependency 
is the grammatical dependency relations between the verb and 
the protagonist such as “subject” and “object.” 
 

“Jessie killed a man. She ran way and got arrested by the police 
in the street.”  

 

Jessie(protagonist)  

(kill, subject), (run, subject), (arrest, object) 
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Relational representation 
Balasubramanian et al. (2013) addressed those flaws using the 
following relation triple:  

<Arg1, Relation, Arg2>, 
where Arg1 and Arg2 are the subject and object in the event, 
respectively. This representation aids in keeping coherence between the 
subject and object. 
 

“He cited a new study that was released by UCLA in 2008.” 

 

(He, cited, a new study) 

(A new study, was released by, UCLA) 

(A new study, was released in, 2008) 
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 Multi-argument representation 

Pichotta and Mooney (2014) proposed multi-argument representation:  
 

v(es, eo, ep) 
 

“Mary emailed Jim and he responded to her immediately”  
 
 

mail(Mary, Jim, - )  respond(Jim, Mary, - ) 
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The script learning model is the core component of the script learning 
system, and undertakes the main tasks of encoding and matching 
events. Generally, models take the representations of the structured 
events as the input and take event-matching results as the output. 
 
There are various ways to classify the existing script learning models. 
Based on modeling methods, they can be roughly divided into three 
categories: rule-based models, count-based models, and deep 
learning based models.  
 
From the perspective of different structures used to handle scripts, they 
can also be divided into three other categories: event pair based 
models, event chain based models, and event graph based models. 
 

 Script learning models 
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• Rule-based models use complicated handcrafted rules to model script 
knowledge of specific domains. 

• Count-based models use statistical counting approaches to 
automatically learn broad-domain script knowledge from a large text 
corpus. 

• Deep learning based models introduce the neural network and 
embedding to capture richer script knowledge and overcome the sparsity 
issues. 

• Pair-based models focus on calculating associations between pairs of 
events by count- or vector-based methods. 

 Script learning models 
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 Script learning models 
• Chain-based models capture the order information and long-term context 

information of the full event chain by RNN-based approaches. 
• Graph-based models extract script knowledge by constructing graph 

structures that can express denser and broader connections among events. 
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Evaluation tasks 

Essentially, the aim of the script learning system is to encode 
script knowledge and use it to draw reasonable inferences, so 
in the final process of script learning, some evaluation 
approaches are needed to test whether the model can 
effectively encode the script knowledge and exploit it. 

The evaluation approaches can be employed to measure the 
capabilities of the script learning model by experimentally 
testing its performance on the task. 
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Evaluation tasks: NC 

Chambers and Jurafsky (2008):  

Narrative Cloze (NC) 
 

(walk, subject)→(sit, subject)→( ? )→(serve, object) 

→(eat, subject)→(leave, subject) 

 

The models need to predict the missing event (?) using the 
information of the remaining events.  
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Evaluation tasks: MCNC 
Granroth-Wilding and Clark (2016): 

Multiple Choice Narrative Cloze (MCNC) 

 
 

 

 

A series of contextual 
events are given and the 
model should choose the 
most likely next event from 
a set of optional candidates.  
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Evaluation tasks: MCNC & MCNE 
Lee and Goldwasser (2018):  

Multiple Choice Narrative Sequences (MCNS) 

Multiple Choice Narrative Explanation (MCNE) 
 

MCNS: walk(X, restaurant)→___, →___, →___, →___ 

 

MCNE: walk(X, restaurant)→___, →___, →___, → leave(X, 
restaurant) 
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Evaluation tasks: ANC & SCT  

Modi (2016): Adversarial Narrative Cloze (ANC) 

Mostafazadeh et al. (2016): Story Cloze Test (SCT) 

 

ANC: 

Correct chain:  (walk, subject)→(sit, subject)→(eat, subject)→(leave, subject) 

Incorrect chain: (walk, subject)→(sit, subject)→(swim, subject)→(leave, subject) 

 

SCT: 
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Future directions 

 Establishing a standard corpus or evaluation system 

 Constructing the event graph 

 Using pre-trained language models 

 Learning script by reinforcement learning 

 Injecting external fine-grained knowledge 

 Building an interpretable system Front In
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Summary 
This survey tried to provide a comprehensive review and 
introduce some representative script learning works. We first 
briefly introduced some basic script learning knowledge, 
including its definition, aim, significance, process, focus, and 
development timeline. Then we discussed in detail three main 
research topics: event representations, script learning models, 
and evaluation approaches. For each one, we introduced some 
typical and representative works, tried to compare their 
advantages and disadvantages, and summarized their 
development process. In the end, we discussed some possible 
directions for future research. 
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