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Abstract 
This dissertation proposes a methodological approach to constructing, reusing, 

and sharing interpreting corpora. Interpreting corpora are valuable linguistic re-
sources used to test hypotheses and validate interpreting theories. Data limitation in 
Corpus-based Interpreting Studies (CIS) has been a problem during the past decades, 
mainly due to the time-consuming and resource-intensive nature of collecting, tran-
scribing, and annotating interpreting data. This problem hampers empirical research 
in Interpreting Studies. The focus of the present study is threefold: to describe the dif-
ferent approaches taken during the past decades to corpus construction, usage, and 
sharing in CIS; to propose a methodology (specifically “corpus wrangling”), and a 
documentary analysis of this methodology to overcome data limitation in CIS; and to 
illustrate with examples the proposed automatic methods to restructure and consist-
ently merge interpreting corpora, in order to obtain larger, more informative, reusa-
ble, and open access datasets. Results show that: 1) data structure transformation can 
be applied automatically to unstructured interpreting data to make interpreting corpo-
ra compatible, reusable, and open access; and 2) corpora with similar data structures, 
representativeness, balance, and theoretical convergence, can be merged, thus creat-
ing larger and more informative datasets. The proposed methods could be applied to 
avoid the time-consuming task of encoding and managing data manually. Compatibil-
ity, reusability, and sharing of interpreting corpora could contribute to moving for-
ward in CIS. Future studies could leverage the proposed methodology to wrangle en-
tire interpreting corpora. This study does not seek to provide standards to overcome 
data limitation in CIS, it just raises a new methodological perspective on a lingering 
problem.  
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Chapter 1 - Introduction 
Interpreting corpora are valuable linguistic resources that usually serve the pur-

pose of research projects which seek to test hypotheses and validate existing theories 

in Interpreting Studies (Shlesinger, 1998; Cencini, 2002; Fantinuoli & Zanettin, 2015; 

Russo et al., 2018). Nonetheless, empirical research on interpreting is hampered by 

the problem of data collection (Cencini & Aston, 2002; Bendazzoli & Sandrelli, 

2005, 2009; Bendazzoli, 2018; Bernardini et al., 2018), mainly due to its time-

consuming and resource-intensive nature (Bendazzoli, 2018; Bernardini et al., 2018). 

Most interpreting corpora are microscopic, just a few exist, and fewer are made avail-

able for the scientific community, interpreting training, and professional practice 

(Shlesinger, 1998; Bendazzoli & Sandrelli, 2009; Setton, 2011; Straniero Sergio & 

Falbo, 2012; Russo et al., 2018; Pan, 2020, forthcoming a). As a consequence, most 

researchers seeking to analyze the different modes of interpreting must first create 

their own microscopic new datasets from the ground up. This situation has five main 

negative effects: 1) it increases the time needed to conduct a study, which limits the 

number of corpus-based studies in interpreting; 2) most studies are based on limited 

quantities of data, with an incrementation in the tendency to generalize from single 

cases (Pan, forthcoming a); 3) this scarcity affects the amount of available resources 

for the development of interpreters’ training and professional practice (Cencini, 

2002); 4) it reduces representativeness of linguistic data and validity of statistical re-

sults (Biber, 1993); and 5) it hinders the possibility to develop an interpreting refer-

ence corpus (Giannossa, 2016). Thus, there is a need for research, especially from a 

methodological perspective, to increase our scholarly understanding of the different 

available approaches to overcome this limitation. 

Although numerous studies present different methods for interpreting corpora 

construction (e.g. Tohyama et al., 2004; Bendazzoli & Sandrelli, 2005, 2009; Weng 

& Wang, 2008; Li & Wang, 2012; Kajzer-Wietrzny, 2012; Russo et al., 2012; San-

drelli, 2012; Hu & Tao, 2013; Shimuzu et al. 2014; Defrancq et al., 2015; Lázaro 

Gutiérrez & Sánchez Ramos, 2015; Abdelali et al., 2018; Dayter, 2018; Ferraresi & 

Bernardini, 2019; Pan, 2019a, 2019b, forthcoming b; Shao, 2020; Doi et al., 2021; 

Kunz et al., 2021), research on how to overcome the problem of data limitation in 
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Corpus-based Interpreting Studies (CIS) is rare. Given the lack of consensus and sys-

tematicity in the approaches to collect, transcribe, annotate, and share interpreting 

corpora, scholars in this field need to develop their own methods. Some examples of 

idiosyncratic methods are the wide gamut of templates for data collection, diverse 

systems for interpreting corpus management and analysis, and different formats to 

store interpreting data. As a consequence of using incompatible methods, a limited 

number of interpreting corpora have been made available, most interpreting corpora 

are relatively small, and data stored in specific formats cannot be automatically trans-

ferred into different formats with currently available software, in order to address dif-

ferent kinds of research questions. Fantinuoli and Zanettin suggest that the way to 

“move forward in CIS is to create more corpora, some of them larger in size than the 

existing ones, and to gather data of different types of interpreting, as a result of an 

increased collaboration in data collection, transcription, annotation, and sharing” 

(2015, p. 8). Thus, “the field is to benefit from increasing collaboration between CIS 

researchers” and researchers from other disciplines “to take joint initiatives to collect 

new data in a more systematic way, e.g., in aspects of transcription conventions, 

metadata compilation, alignment methods, etc., based on previous work” (Pan, 2020, 

pp. 108-109). Data science is one of the potential disciplines to create synergies with 

(Pan, forthcoming a), and will be briefly introduced in Chapter 3. 

The present study aims at: 1) describing the different approaches taken during 

the past decades to corpus construction, usage, and sharing in interpreting studies 

based on corpora; 2) proposing data science concepts and a methodology (specifically 

“corpus wrangling”), and providing a documentary analysis with theoretical discus-

sions, to overcome data limitation in CIS, with the purpose of increasing size and al-

lowing reusability of existing, as well as newly created interpreting corpora; and 3) 

testing the proposed methodology with samples of interpreting data to illustrate the 

application of structure to unstructured data, and eventually to merge datasets con-

sistently, in order to obtain larger, more informative, and reusable corpora that could 

be made open access; the different data structures (plain text, markup, rows and col-

umns) and methods used for wrangling these samples will be discussed, and merits 

and deficiencies of each method will be analyzed. Larger, compatible, reusable, and 
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shared interpreting corpora represent a potential approach to develop a collaborative 

environment that could contribute to move forward in the discipline. According to 

Pan (2020, p. 109), “the increased sharing among CIS scholars will also help to con-

struct a (sub)discipline with more rigorous research reporting, for instance, some sort 

of protocol for corpora description”. Thus, the study of methodologies to overcome 

data limitation in CIS is of great significance. 

 

1.1 Statement of the problem 

College interpreting programs have bloomed during the past decades, followed 

by attempts to engage in systematic empirical research to increase our scholarly un-

derstanding of interpreting (Pan, 2012). Interpreting corpora are valuable linguistic 

resources that can be leveraged for testing hypotheses and validating interpreting the-

ories. However, given the nature of building these kinds of spoken corpora, data limi-

tation has become a classic problem in CIS. During the last two decades, some schol-

ars have expressed the need to address this lingering issue, since empirical research in 

CIS is especially hampered by the fact of having access to limited amounts of data 

(Shlesinger, 1998; Bendazzoli & Sandrelli, 2005, 2009; Russo et al., 2018). This limi-

tation makes it impossible to conduct certain analyses, for example, to study lexis, 

fixed expressions such as idioms, phrasal verbs, and other types of multi-word lexical 

units (Bernardini et al., 2018). Some ways to move forward in CIS are the production 

of larger or more specialized corpora, and the promotion of convergence of at least 

two types, i.e., criteria and data structure (Pan, 2020, forthcoming a). There have been 

available methods for standardization of corpus structures, annotation and query for 

more than two decades, such as the Text Encoding Initiative (TEI) (Sperberg-

McQueen & Burnard, 1994; Sperberg-McQueen et al., 2002). Yet, most research pro-

jects involving interpreting corpora construction have created idiosyncratic method-

ologies from the ground up, which has led to the containment of interpreting data in 

different formats, in order to be used in different systems for management and analy-

sis; moreover, some corpora are built in unstructured formats, such as plain text, or 

Microsoft Word documents, which means that they are not even encoded with valid 

markup language. This hinders compatibility among corpora that share aims and re-
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search methods, preventing them to be recycled and enlarged. Corpora in unstruc-

tured formats are commonly used for individual studies, and after performing anal-

yses and publishing results, oftentimes these valuable linguistic resources are stored 

and never used again; hence, there is a need to find methods to apply structure to un-

structured interpreting data, in order to expand the potential applications to this valu-

able linguistic resources, which could attend to wider interdisciplinary goals. 

The problem to be addressed in this dissertation is the limitation of available 

data in interpreting studies, which is mainly a consequence of the time-consuming 

and resource-intensive nature of data collection, transcription, and annotation 

(Bendazzoli, 2018; Bernardini et al., 2018). This problem hampers empirical research 

in CIS (Schlesinger, 1998; Bendazzoli & Sandrelli, 2005, 2009; Russo et al., 2018). 

In the case of translation studies, there is a plethora of available translation corpora 

which have been made open access for translation scholars, trainees, and profession-

als. Some projects, such as the Open Parallel Corpus (OPUS) (Tiedemann & Ny-

gaard, 2004), make entire datasets freely available for download to be used for differ-

ent purposes, such as the study of translated language, to train statistical models for 

machine translation, to create translation memories, or for text mining. But the situa-

tion for interpreting corpora is different, only a few of these useful resources have 

been made open access, or downloadable. 

In CIS, it is a common practice for new studies in the different modes of inter-

preting to build their own datasets from the ground up. These datasets are usually not 

compatible with each other, and not shared with other scholars. The literature review 

in the second chapter of this dissertation revealed that this approach to build corpora 

in interpreting studies has led to the creation of a wide gamut of different microscopic 

datasets. Moreover, most of these datasets are unavailable for interpreting scholars, 

trainees, and professionals (Shlesinger, 1998; Bendazzoli and Sandrelli, 2009; Setton, 

2011; Straniero Sergio and Falbo, 2012; Russo et al., 2018). The limitation of inter-

preting data that are recycled and shared increases the time and effort needed to con-

duct new studies. As a consequence, this limitation reduces the number of studies that 

could be performed so as to increase our scholarly understanding of the interpreting 

process and product. Moreover, studies based on microscopic corpora, with limited 
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amounts of data, tend to generalize results from single cases; likewise, representa-

tiveness of interpreting data and the validity of statistical results are also affected 

(Cencini, 2002).  

Besides the utility of these linguistic resources in research projects, interpreting 

corpora have also potential to be leveraged “in the development of interpreter train-

ing/education and professional practice” (Fantinuoli & Zanettin, 2015, p. 8). Thus, an 

increase in “collaboration in data collection and sharing” would also have beneficial 

effects in interpreting training and professional practice. Furthermore, a different ap-

proach on how interpreting data is treated, could even lead to the creation of an inter-

preting reference corpus (Giannossa, 2016). Corpus wrangling is proposed in this 

study as a potential solution to the technical aspects of this problem. By wrangling 

interpreting corpora, new larger, more informative, and reusable datasets could be 

generated and made open access. Newly created interpreting corpora could follow a 

design that ensures future reusability and compatibility with other corpora that share 

representativeness, balance, and theoretical convergence. But during the past decades, 

most interpreting corpora designs have been inconsistent with each other, since they 

have followed idiosyncratic approaches due to the lack of standards for interpreting 

corpora construction. This study proposes “corpus wrangling” to overcome these 

technical issues, in order to ensure compatibility and reusability of existing as well as 

newly created datasets, which could foster empirical research in Interpreting Studies. 

Moreover, unstructured data, such as plain text or Microsoft Word files, is a da-

ta format that only allows basic automatic analyses and prevents scholars from: 1) 

performing advanced automatic analyses with independent variables, such as gender, 

year, date, speaker, interpreter; 2) recycling their datasets and make them available to 

the scientific community, interpreting students, and professionals, for instance, using 

available open access corpus query and management tools with website interface, 

such as NoSketch Engine (Rychlý, 2007; Kilgarriff et al., 2014), CQPweb (Hardie, 

2012), and Glossa (Johannessen et al., 2008; Nøklestad et al., 2017), or by simply 

making a dataset publicly accessible in Sketch Engine (Kilgarriff et al., 2014), or by 

developing a dedicated website from the ground up to query the corpus; and 3) merg-

ing their datasets with other corpora that share representativeness, balance, and theo-
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retical convergence, but are designed either in a different data structure, or in unstruc-

tured format. Nonetheless, an automatic application of structure to interpreting corpo-

ra built in unstructured format is feasible, as this study will try to illustrate. 

 

1.2 Purpose and significance of the study 

The main purpose of this dissertation is to document practical ideas for making 

better use of data in the form of interpreting corpus. This dissertation could be lever-

aged as a set of procedures for an introductory CIS learner to recycle and merge in-

terpreting corpora efficiently. Therefore, this dissertation does not follow the format 

of a data-based empirical study with research questions, and the design of the tests 

does not follow the way it would often be expected of a study of this nature. This 

study uses samples of interpreting corpora to test the feasibility of the proposed cor-

pus wrangling methodology and to provide examples to illustrate the four proposed 

methods. The four corpus wrangling methods proposed in this dissertation are de-

signed to illustrate the possibility of recycling and merging entire datasets, through an 

iterative process that only ends once entire datasets are wrangled, i.e. when all the 

data contained in a corpus are successfully transferred into a different format, and op-

tionally merged with another corpus. This dissertation documents the necessary steps 

on how to achieve these purposes. Differently, an empirical study would seek to ana-

lyze the four proposed methods and provide a comparison of the efficiency of each 

method, based on observations of the results. This dissertation seeks to address the 

technical issues related to data limitation in interpreting studies based on corpora by: 

1) describing the different approaches taken during the past decades to corpus con-

struction, usage, and sharing in CIS; 2) proposing a methodology (“corpus wran-

gling”) to overcome data limitation in CIS, in order to provide a documentary analy-

sis with theoretical discussions of the different methods included in the proposed 

methodology; and 3) testing the proposed methodology and providing examples to 

illustrate each of the proposed wrangling methods.  

Interpreting corpora construction involves more time-consuming and resource-

intensive tasks than constructing translation, or comparable corpora. Some additional 

tasks involved in the construction of interpreting corpora include collecting audio or 
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video recordings, or scraping data from websites, and transcription of utterances. Re-

cently, scholars started having availability to high quality automatic transcription 

tools, such as IBM Automatic Speech Recognition (ASR)1; but these tools do not 

provide completely accurate transcriptions, in other words, manual revision of auto-

matic transcriptions is always necessary. Thus, interpreting corpora could be consid-

ered more expensive linguistic resources than translation and comparable corpora, 

and in this sense, more valuable. This study joins the arguments of other scholars in 

favor to apply valid data structures to corpora in the humanities, social sciences, and 

linguistics (Hardie, 2014; Birnbaum, 2017) and specifically in CIS (Cencini & Aston, 

2002), in order to ensure compatibility and reusability of datasets. 

The methodology section of this study will propose approaches to automatically 

apply data structures to unstructured text, and to merge datasets compatible in criteria 

and format. Many interpreting corpora have already been constructed and kept in un-

structured data formats. This constraint could be overcome by spending a massive 

amount of time to manually encode markup language. But a manual approach would 

be cumbersome, time-consuming (the larger the dataset, the longer the manual coding 

of its data), and prone to error (humans have lapses, especially when engaging in re-

petitive tasks with minimum cognitive demand, such as applying a data structure 

manually). By applying an automatic method, not only we allow reusability of these 

corpora, but we also ensure consistency and reproducibility of results. Therefore, un-

structured datasets could be made reusable by automatically applying a valid data 

structure, such as markup language, or rows and columns. This study analyzes in 

depth the technical aspects that could contribute to overcome data limitation in CIS. 

As a potential solution to guarantee compatibility and availability of data, the 

Text Encoding Initiative (TEI) (Sperberg-McQueen & Burnard, 1994; Sperberg-

McQueen et al., 2002) has been for a long time proposed by scholars in linguistics 

(Hardie, 2014), as well as by scholars in interpreting studies (Cencini & Aston, 

2002), and the humanities (Birnbaum, 2017). Currently, we lack software packages 

that can be downloaded and installed in our computer to wrangle data automatically. 

                                                 
1 https://www.ibm.com/cloud/watson-speech-to-text 
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Thus, it becomes imperative to write our own programs2 when there is a need to 

wrangle data efficiently into compatible and reusable formats ready for automatic ad-

vanced analysis. Writing our own programs is a feasible approach to apply a standard 

encoding format to guarantee compatibility and reusability of data, such as markup 

language, or rows and columns. Almost a quarter of a century ago, Biber, Conrad, 

and Reppen (1998) argued that researchers in humanities, social sciences and linguis-

tics should be capable of writing their own computer programs, so as to overcome the 

limitations of available corpus analysis software. They recommended scholars to ac-

quire at least a basic knowledge of a programming language, preferably a modern 

one. Similarly, the present study argues for the necessity to learn basic programming 

skills to overcome the limitations of available software and manual methods for data 

collection and management, specifically for the advancement of empirical research in 

CIS.  

There is a pivotal need to share interpreting datasets in CIS, in any of the possi-

ble ways, be it open access, with license fees, or freely available datasets for down-

load. This would allow scholars in the same field to reproduce previous studies, to 

validate previous results, to engage in similar comparable analyses with different da-

tasets, and to increase the number of studies in CIS, in order to increase our scholarly 

understanding of this relatively young discipline. The current study represents an ex-

ample of interdisciplinary research that might expand and contribute to consolidate 

the usage of data science concepts and methodologies into Translation and Interpret-

ing Studies, in order to broaden the list of approaches to data collection, management, 

and analysis, and sharing. The main goal of this study is to propose two methods to 

apply structure to unstructured data automatically; the secondary goal of this study is 

to propose two more methods to merge structured corpora that meet specific purposes 

so they can be merged and attend to wider goals. 

 

1.3 Structure of the dissertation 

Chapter 2 presents a review of literature relevant to this study. It starts with a 

brief introduction about the relatively young discipline of CIS and the rationale to 

                                                 
2 A program is a set of instructions to a computer. 



9 
 

engage in the corpus-based methodology in order to study interpreting, and to provide 

scholars, trainees, and professionals with useful linguistic resources. It continues by 

arguing for the relevance of size in corpus-based studies, since it is an aspect that 

should be considered when interpreting the results of analyses. The limitation of 

available interpreting data and the small size of most of the current existing interpret-

ing corpora represent the main rationale to conduct this study. Next, it offers a review 

of the approaches that have been taken in different interpreting studies based on cor-

pora during the past decades to collect, transcribe, and annotate data, to apply valid 

data structures, and to share datasets. Finally, the last two sections of this chapter of-

fer a review of the approaches taken during the past decades to interchange and make 

open access interpreting monomodal corpora, as well as interpreting multimodal cor-

pora. 

Chapter 3 proposes the corpus wrangling methodology, with the aim to expand 

the possibilities of how interpreting data could be managed, beyond the software-

based predominant methodology. It continues by providing brief definitions of the 

different data structures included in this study. Next, four corpus wrangling methods 

are proposed, and the procedures of applying these methods documented, i.e., two 

methods to recycle interpreting datasets, and two methods to consistently merge in-

terpreting datasets, in order to obtain larger, more informative, reusable, and open 

access interpreting corpora. The proposed methods were tested with samples of inter-

preting corpora, in order to test the feasibility of each of the four corpus wrangling 

methods, and a detailed explanation of the steps taken is provided. Chapter 4 analyzes 

the results of testing the four proposed wrangling methods, and discusses the merits 

and deficiencies of each method. And finally, Chapter 5 presents a theoretical discus-

sion about the documentary analysis presented in Chapter 4, its potential contribu-

tions to CIS, its pedagogical implications, its limitations, and the possible future re-

search that this study could originate. 
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Chapter 2 - Literature Review 
Interpreting corpora construction approaches have often been described with 

different degrees of detail (e.g. Tohyama et al., 2004; Bendazzoli & Sandrelli, 2005, 

2009; Weng & Wang, 2008; Li & Wang, 2012; Kajzer-Wietrzny, 2012; Russo et al., 

2012; Sandrelli, 2012; Hu & Tao, 2013; Shimuzu et al. 2014; Defrancq et al., 2015; 

Lázaro Gutiérrez & Sánchez Ramos, 2015; Abdelali et al., 2018; Dayter, 2018; Fer-

raresi & Bernardini, 2019; Pan, 2019a, 2019b, forthcoming b; Shao, 2020; Doi et al., 

2021; Kunz et al., 2021). It is an arduous process that has involved idiosyncratic 

methodologies, due to a lack of standards for interpreting corpora construction. The 

goal of some of these studies has been to collect, transcribe, and annotate datasets that 

were initially analyzed, and eventually shared with the scientific community, inter-

preting trainees, and professionals. Such datasets that have been shared in different 

ways include the European Parliament Interpreting Corpus (EPIC) (Bendazzoli & 

Sandrelli, 2005, 2009), European Parliament Translation and Interpreting Corpus 

EPTIC (Ferraresi & Bernardini, 2019), and the Chinese/English Political Interpreting 

Corpus (CEPIC) (Pan, 2019a, 2019b, forthcoming b). Independently of the processes 

followed for the construction of these corpora, these research projects have contribut-

ed to the advancement of CIS not only by gathering and analyzing data, and sharing 

their results, but also by making their interpreting data available, so other researchers, 

trainees, and professionals can benefit from such valuable linguistic resources. Unfor-

tunately, most interpreting corpora have not been shared in any way, which has a 

negative impact on the advancement of CIS. This chapter describes approaches taken 

in corpus-based research in interpreting, and the technical reasons that prevented the-

se interpreting corpora to be shared and reused. Some of the main technical reasons 

that prevented reusability include, but are not limited to, the fact that most datasets 

were constructed and kept in plain text, or other unstructured data formats such as 

Microsoft Word files.  

 

2.1 Corpus-based Interpreting Studies (CIS) 

Instead of anecdotal observations and small-scale investigations, a corpus-based 

study allows us to analyze the translation and interpreting processes and products us-
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ing authentic materials of experienced professionals working in real situations, as 

well as materials produced in learning environments. According to Baker (1995, p. 

225), a corpus consists of a “large number of texts”. A large collection of translations 

and interpretations allows us to observe trends, describe and observe phenomena, and 

provide objective conclusions. Small-scale qualitative studies, like the ones per-

formed with most microscopic interpreting corpora, focus only on a limited number 

of subjects. These studies provide interesting results and allow us to obtain a sophisti-

cated understanding of professionals’ and students’ decisions for specific strategies 

and communicative settings. However, a quantitative approach is the most suitable to 

investigate possible trends. These trends can be used to design more fine-grained 

qualitative research in the future, and to develop learning materials to be leveraged in 

translation and interpreting classrooms. 

Corpus linguistics is the study of linguistic data via analysis of very large col-

lections of written texts or transcribed utterances with the aid of computers (McEnery 

& Hardie, 2012). Descriptive translation studies (DTS) is a branch of Pure Transla-

tion Studies that aims at describing the characteristic phenomena of the translation 

process and product (Toury, 1995). Corpus-based Translation Studies (CTS) emerged 

from the convergence of corpus linguistics and descriptive translation studies (Hu, 

2016). Baker (1996, p. 175) was the first to propose the use of corpora to study 

“translationese”, and to “consider using the techniques and tools of corpus linguistics 

to study translation as a variety of language behavior that merits attention in its own 

right”, in order to “understand what actually happens in the process of translation”. 

Eventually, scholars started considering the potential of translation (Laviosa, 2007) 

and interpreting (Fantinuoli & Zanettin, 2015) corpora in the development of transla-

tors’ and interpreters’ education. 

Pöchhacker (2016, p. 11) defines interpreting as “a form of Translation in 

which a first and final rendition in another language is produced on the basis of a one-

time presentation of an utterance in a source language”. He considers interpreting as 

an “immediate form of translational activity” (p. 26), and argues that “immediacy” is 

the most distinguishable quality of interpreting, when compared to “other forms of 

Translation, without resorting to the dichotomy of oral vs. written” (p. 10). The cor-
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pus-based methodology to study interpreting, “as an offshoot of corpus-based transla-

tion studies”, was first promoted by Shlesinger (1998, p. 1). Shortly after Shlesinger’s 

seminal paper, the pioneering EPIC (Bendazzoli & Sandrelli, 2005, 2009) was col-

lected, transcribed, annotated, analyzed, and made open access in a dedicated web-

site. The members of the EPIC project were the first scholars to apply a valid XML 

structure to an interpreting corpus, in order to make their data analyzable and open 

access via a specific corpus management and analysis system, the Corpus Workbench 

(CWB) (Evert & Hardie, 2011). Corpus-based interpreting research has been exten-

sively used in contrastive analysis, study of translation universals, interlanguage 

skills, error analysis of second language learners, and more recently, “corpus-based 

assessment has been recommended for interpreting classrooms” (Pan, 2012, pp. 3-4). 

But most corpus-based research in interpreting has been concerned primarily with 

studying “interpretese” (Shlesinger, 2008, p. 237), due to the development and avail-

ability of a few interpreting corpora that feature the product of professional interpret-

ers, such as the EPIC corpus. Indeed, research based in interpreting corpora is still in 

its infancy, although it is a methodology that has actually been used for more than 

half a century, since the first corpus-based interpreting study by Oléron and Nanpon 

(1965) of time lag, speed, and fidelity. 

In her seminal paper, Baker (1993) raised awareness on the potential of using 

corpora as linguistic tools to study translated language, and provided an updated defi-

nition of “corpus”, which originally referred only to any collection of documents 

written by a specific author. She defined a corpus as 1) “primarily a collection of 

texts held in machine-readable form and capable of being analyzed automatically or 

semi-automatically in a variety of ways, rather than manually”; 2) and it “is no longer 

restricted to ‘writings’ but includes spoken as well as written text”; and it “may in-

clude a large number of texts from a variety of sources, by many writers and speakers 

and on a multitude of topics” (Baker, 1995, p. 225). However, due to the challenging 

task of collecting, transcribing, annotating, and making spoken data ready for analysis 

in machine-readable form (Metzger & Roy 2011; Niemants, 2012), interpreting stud-

ies began to take advantage of the corpus-based approach some time later, compared 

to translation studies. 
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In spite of the importance of CIS, a limited number of interpreting corpora are 

open access. Most interpreting corpora are constructed with limited quantities of data, 

there exist just a small number of such valuable linguistic resources, and only a few 

datasets are made available for the scientific community, interpreting training, and 

professional practice (Shlesinger, 1998; Bendazzoli & Sandrelli, 2009; Setton, 2011; 

Straniero Sergio and Falbo, 2012; Russo et al., 2018). The main technical reasons for 

this limitation are the difficulties of data collection, transcription, and annotation 

(Bendazzoli, 2018; Bernardini et al., 2018). 

Bendazzoli and Sandrelli (2005, p.1) expressed their concern about the size of 

interpreting corpora: “Empirical research on simultaneous interpreting is hampered 

by the problem of collecting sufficient material (recordings of source speeches and 

interpreted target speeches) for the testing of hypotheses and validation of existing 

theories”. For translation corpora, it is common to find datasets with over one million 

words; but this is not the case for interpreting corpora. The Simultaneous Interpreta-

tion Database (SIDB) (Tohyama et al., 2004; Ohno et al., 2008) was the only inter-

preting corpus that contained one million words in 2011 (Setton, 2011). However, in 

2019, the Chinese/English Political Interpreting Corpus (CEPIC) (Pan, 2019a) was 

released, an open access corpus which includes the language combination Chinese to 

English with a total of 6.4 million tokens. This corpus contains parallel and compara-

ble interpreting and translation corpora, and it is designed for the study of political 

interpreting and translation. Table 2.1 shows the number of tokens and types of each 

language in the CEPIC data (Pan 2019a). 

Language Word (Word Token) Unique Word (Type) 
Chinese 2,578,911 83,312 

Cantonese 
Putonghua 

1,072,368 
1,506,541 

61,837 
30,320 

English 3,815,083 32,748 
Total 6,393,994 116,060 

Table 2.1. Number of tokens and types of each language in the CEPIC data (Pan 
2019a). 

 

Some of the contributions to CIS by the CEPIC (Pan, 2019a, 2019b, forthcom-

ing b) corpus encompass size, language combination, and accessibility, by having 

constructed the largest interpreting corpus to date, with 6.4 million tokens, covering 
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Chinese (Simplified and Traditional) and English language political interpreting, with 

aligned translations and interpretations. Within the language combination, it includes 

native Chinese, native English, interpreted Chinese, and interpreted English. The cre-

ation of verbatim transcriptions and annotation of paralinguistic features for the 

CEPIC, in both interpreting and comparable data, was a particularly intense process 

due to its large size, compared to the rest of existing interpreting corpora. 

The scarcity of interpreting data and the limited size of most interpreting corpo-

ra make it “impossible to conduct certain studies, such as studies of lexis and phrase-

ology” (Bernardini et al., 2018, p. 40). Data limitation was a concerning issue since 

the beginning of CIS, and it is still nowadays an issue to address (Bernardini et al., 

2018, p. 22): “Interpreting corpora are valuable resources that lend themselves to a 

host of investigations and practical applications [...] Yet very few such corpora exist, 

fewer still are publicly available, and all of them are, by current standards, micro-

scopic”. This situation has a negative effect not only in corpus-based empirical re-

search on interpreting, but also in the development of linguistic resources for training, 

education and professional practice, as pointed out by Pan (2020) and Fantinuoli and 

Zanettin (2015): 

The way forward in CIS is likely to see not only more corpo-
ra, some of them much larger in size than is currently the case, but 
also corpora on further types of interpreting, as a result of greater 
collaboration in data collection, transcription, annotation, and 
sharing. Interpreting corpora, whether machine-readable or not, 
are valuable language resources as they do not serve just the pur-
pose of an individual research project, they also have enormous 
potential in the development of interpreter training/education and 
professional practice. (p. 8) 

 

The European Parliament Interpreting Corpus (EPIC) (Bendazzoli & Sandrelli, 

2005, 2009), European Parliament Translation and Interpreting Corpus (EPTIC) (Fer-

raresi & Bernardini, 2019), and the Chinese/English Political Interpreting Corpus 

(CEPIC) (Pan, 2019a, 2019b, forthcoming b), are examples of research projects that, 

after having constructed, analyzed, and shared results of the analysis of their respec-

tive datasets, have made them open access, for the benefit of interpreting trainees, and 

professionals, as well as for other scholars with similar research interests.  
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2.2 Relevance of size in corpus-based studies 

In his seminal paper, Biber (1993, p. 256) argues that “theoretical research 

should always precede the initial corpus design and actual compilation of text”. Ac-

cording to Weisser (2016, p. 31), a small corpus might suffice to answer certain do-

main-specific research interests, such as the extraction of “specialized vocabulary or 

constructions”. However, Bernardini (2018, p. 40), indicates that interpreting corpora 

“are still too small for many research purposes”, such as studies of “lexis and phrase-

ology”. Currently, there is no exact number of tokens to determine the appropriate 

size that a corpus should have3, since it actually depends on the research questions 

that it aims to answer. For example, if we seek to study the characteristic features of 

one professional interpreter, or trainee, a microcorpus might suffice. Differently, if 

we seek to study a specific interpreting setting, or interpreting mode, or develop ma-

chine interpreting systems, a microscopic corpus might prove insufficient, due to its 

limited occurrences of certain linguistic phenomena. 

Most of the interpreting corpora that have been constructed so far are relatively 

small and are not shared in any way; these limitations hamper empirical research in 

interpreting studies. It has been common practice in many cases to resort to minus-

cule corpora for analysis, such as the first corpus-based interpreting study of time lag, 

speed, and fidelity by Oléron and Nanpon (1965), which was conducted by analyzing 

a 7 minutes dataset. By the end of the millennium, this approach is still common, for 

example, with Setton’s (1999) linguistic, cognitive-pragmatic analysis for process 

modeling, where he used a 30 minutes extract from Kalina’s (1998) parallel corpus. 

Understandably, the challenges presented by rudimentary computers back then posed 

great challenges for the construction of machine-readable datasets. But this approach 

has continued during the past two decades, even after the advances in computer ac-

cessibility and performance. Some examples of microscopic interpreting corpora built 

during the past two decades include: 1) Monacelli (2005, 2009), a two hours corpus, 

featuring data from 10 professionals, from which some selected transcripts were ana-

                                                 
3 See Sinclair, 2005, for a presentation of some rough approximations about how large corpora should 
be in order to investigate different linguistic phenomena, e.g., multi-word combinations. 
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lyzed in order to study interactional politeness and ‘face’, through deixis, mood, and 

transitivity; 2) the Consecutive and Simultaneous Interpreting corpus (CoSi) (Meyer 

& Pawlack, 2010), an almost 6 hours corpus with 35,000 tokens, used to analyze how 

proper names are handled in the simultaneous and consecutive interpreting modes; 3) 

the Interpreting Football Press Conferences corpus (FOOTIE) (Sandrelli, 2012), with 

a total 45,669 tokens, featuring just one professional performing in one event, which 

was constructed to study features of interpreting in football press conferences; 4) the 

Interpretación de la Metáfora Entre ITaliano y ESpañol (Metaphor Interpreting be-

tween Italian and Spanish) corpus (IMITES) (Spinolo, 2018), a 70,000 tokens corpus, 

which does not provide details on the number of professionals included in the data, 

was used to study metaphors in interpreting; and 5) Gao (2020), a corpus of 16,487 

tokens built with the purpose of studying discourse. And there are also many exam-

ples of interpreting scholars who do not even report the length of their corpora, i.e., 

number of tokens, or at least duration in time. The five interpreting corpora men-

tioned in this paragraph are examples of datasets that could be recycled, expanded 

with further layers of annotations, merged with other interpreting corpora that share 

representativeness and research goals, and even made open access to query online 

(Meyer’s CoSi4 corpus has already been made open access, via download from a ded-

icated server). These studies provide fine grained results for specific professionals in 

specific interpreting settings, but, although they cannot confirm trends about the in-

terpreting process and product, sometimes have a tendency to generalize results. For 

instance, the FOOTIE corpus (Sandrelli, 2012) includes data from one professional in 

one event; yet, the study seeks to analyze features from professionals in these kinds 

of events. Another issue is the representativeness of data; small datasets provide few 

examples of the linguistic phenomena under study. 

Davies (2015, p. 11) provides a classification of linguistic corpora depending 

on their size, i.e., the total number of tokens included in a corpus, and considers 

“small” corpora those datasets containing between 1 and 5 million tokens. Unsurpris-

ingly, in CIS, some scholars refer to most interpreting corpora as “microscopic” 

(Bernardini et al., 2018, p. 22), and even “nano-corpora” (Defrancq et al., 2019, p. 5). 

                                                 
4 https://corpora.uni-hamburg.de/hzsk/de/islandora/object/spoken-corpus:cosi#corpus-metadata 

https://corpora.uni-hamburg.de/hzsk/de/islandora/object/spoken-corpus:cosi#corpus-metadata


17 
 

Corpus size affects the quantity and quality of the data, in terms of “providing enough 

occurrences of different linguistic phenomena” (Davies, 2015, p. 13). For example, 

collocates “are very sensitive to corpus size” (p.16); collocates are often used to ana-

lyze “semantic prosody” (see Louw, 1993), depending on the role of a word, it will 

mainly occur in a positive or a negative context. A second example would be the cal-

culation of the Mutual Information (MI) score, which is a “measure of strength of 

collocation” (Hunston, 2002, p. 73) that “tends to give information about its lexical 

behavior, particularly about the more idiomatic ‘fixed’ co-occurrences” (p. 74); gen-

erally, results with lower MI value than 3 should be ignored. A disadvantage of this 

calculation is that it is sensitive to the size of a corpus, which makes results for small 

corpora relatively unreliable. An alternative calculation, which is less sensitive to the 

size of the corpus is the t-score, which considers the frequency of co-occurrence of 

the node and the collocate; this calculation is probably more reliable than MI for 

smaller corpora. Both t-score and MI are statistical measures used to determine 

whether patterns retrieved from corpus analysis tools, such as co-occurrences of 

words, are meaningful or significant; nonetheless, even a corpus that does not provide 

statistically significant results is still linguistically interesting (Stubbs, 1995). A third 

example would be the calculation of chi-square, which is used to perform compari-

sons between observed results and expected results; it is an unreliable statistical 

measure if calculated with “very small frequencies” (McEnery & Wilson, 2003; p. 

84). However, bigger corpora do not always mean better corpora. Some corpus fea-

tures, such as representativeness, balance, the quality of metadata, and accuracy of 

annotations, are also relevant at the time of interpreting results of the analysis of a 

corpus. 

On the other hand, large corpora can also be problematic. An example would be 

the calculation of the type/token ratio (TTR), which provides information about the 

lexical density in a certain corpus. The calculation of the TTR is obtained by dividing 

the total number of types, or unique words, by the total number of tokens, or words, 

in the corpus. This information gives a general idea of the lexical density of a corpus, 

although it has limitations: 1) normally, the bigger the corpus, the smaller the 

type/token ratio, because the probability that function words with high frequency ap-
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pear, such as “the”, increases, while the probability that infrequent words appear de-

creases; and 2) it is inaccurate to perform this calculation in unbalanced datasets5. As 

an alternative, it is more accurate to calculate the standardized type/token ratio 

(STTR). STTR is calculated by computing a running average of type/token ratio 

based on consecutive chunks of, for example, n=1,000 words, or n=10,000 words. A 

disadvantage of calculating the STTR on small datasets is that there is no result if the 

total number of tokens of a corpus is smaller than n (Scott, 2016). A simple estimator 

to gauge whether the size of a parallel (bitext) corpus is not too small, and does not 

need to become larger, is to analyze the amount of out-of-vocabulary tokens (Franz et 

al., 2001); if a corpus is large enough, it contains a wide enough amount of vocabu-

lary, which increases the chance to match rare words. 

Baker (1993, p. 244-5) focused on identifying typicalities of the language of a 

corpus of translated texts in order to compare them to non-translated language. The 

purpose of this study was to reveal potential elements related to the norms at work 

and the process of translating. She suggested potential characteristic features of trans-

lation, including grammatical standardization, explicitation, and a higher frequency of 

relatively common words and expressions such as “say”. These analyses were only 

possible with the advancements in computer accessibility and performance, by having 

access to large databases of texts, and by the development of available corpus man-

agement and analysis tools. The large size of a set of texts, a corpus, is actually the 

main rationale to use computers to analyze it, instead of just recurring to manual 

analysis (McEnery & Hardie, 2012). Manual analysis, especially performed on small 

datasets, can actually allow researchers to engage in qualitative studies and to obtain 

fine grained results; however, for a large set of texts, this approach can represent a 

huge investment of time and resources. 

Currently, some analyses are performed automatically with the aid of a com-

puter, such as tokenization, part-of-speech (POS) tagging, and parsing; but other 

analyses need to be performed manually, such as annotation of paralinguistic fea-

tures, interpreters’ shifts, and translation universals (e.g., explicitation). Usually, au-

                                                 
5 “For corpora that differ in size, a normalizing version of the type/token ratio procedure (standardized 
type/token ratio) is used instead” (McEnery & Hardie, 2012, p.50). 
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tomatic analyses are revised manually to enhance accuracy. Manual annotation of 

large datasets requires a large amount of time and resources, but it represents a re-

warding enrichment of corpus data, which allows researchers to study features that 

would otherwise be impossible to annotate automatically. Another advantage of using 

computers to analyze large sets of texts is that this approach guarantees reproducible 

results, which ensures validation and credibility of corpus-based studies, by providing 

results obtained from a mix of qualitative and quantitative analysis. However, inter-

preting studies performed on small datasets, be it manually or automatically analyzed, 

have a tendency to generalize results (Cencini, 2002). Usually, incomplete or incor-

rect results obtained from small size corpora are found out when scholars “recheck” 

such results “against other datasets” (McEnery & Hardie, 2012, p.16). Thus, follow-

ing a process of checking and replicating results, with enough time and accessibility 

to data, contributes to discovering and removing bias in the data and in reported re-

sults. 

Given the expensive nature of collecting, transcribing, and analyzing interpret-

ing data, scholars sometimes decide to work with corpus data samples (e.g., Setton, 

1999; Monacelli, 2005, 2009). This approach reduces the necessary time to transcribe 

all the utterances of a recorded audio, but at the same time it might be a less accurate 

analysis than transcribing and utilizing the whole recording(s). Sinclair (1991, p. 19) 

argues that “the wholeness of every single text within a corpus should be respected”, 

since “a corpus built up of whole documents is open to a wider range of linguistic 

studies than a collection of short samples”. Thus, we should avoid conducting inter-

preting studies with short samples, even though in some cases, due to time and re-

source limitations, it seems the most convenient or the only choice. Short sampling 

methodology to study linguistic phenomena often describes only what happens in the 

sample, but it is not representative of the whole population. Kennedy (1998, p. 21) 

warns that working with samples extracted from corpora might not be appropriate to 

perform discourse or style analyses, since we can “expect to find different types of 

linguistic features at different points in a text”. The statistical validation of results 

guarantees reproducibility of a study, in other words, it guarantees that scholars will 

obtain similar results if a similar study is performed in the future. However, a long 
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list of interpreting studies fails to validate findings statistically, instead, many studies 

express a “personal and subjective interpretation of their findings”; although, fortu-

nately, interpreting scholars have recently begun acknowledging the relevance of sta-

tistical validation of results in the process of data interpretation (Giannossa, 2016, p. 

200). 

 

2.3 Data collection, transcription and annotation, data structures, and sharing 

Given the limited availability of interpreting corpora, apparently, in most cases 

the only option for scholars is to build a new microscopic dataset from the ground up, 

which is referred to as the “DIY (i.e., do-it-yourself) approach to developing corpora” 

(McEnery et al., 2006, p. 71). The construction of interpreting corpora is a process 

that requires a significant investment of time and resources, mainly due to the tasks of 

transcription and manual or semi-automatic annotation. During the process of theoret-

ical research that precedes the construction of a corpus, a practical approach is to 

check if there is an already available corpus capable of addressing the specific re-

search questions of a study. This approach helps scholars decide whether a corpus 

should be compiled, or an existing one could be used instead. However, in CIS, given 

the current limitation of available datasets, it is common to resort to the DIY ap-

proach for collecting and transcribing data, and annotating linguistic phenomena and 

metadata. 

Usually, linguistic corpora contain “three types of information that can be used 

to investigate corpus data: metadata, textual markup and linguistic annotation” 

(McEnery & Hardie, 2012, p. 29). Metadata and linguistic annotations provide schol-

ars with independent variables to engage in sophisticated analyses beyond classic 

corpus analyses such as word frequencies, collocations, and concordances. But 

markup language has a different nature, since it will not be seen or analyzed by the 

end user. Markup language encoding is a process that provides structure to unstruc-

tured data, i.e., it allows computers to “understand” which parts of a document repre-

sent the main text, which parts represent the metadata, and which parts represent the 

annotations. Cencini (2002, p. 1), and Cencini and Aston (2002) attempted to stress 

“the importance of an encoding standard for corpus-based interpreting studies”. In 
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their seminal papers they provide examples of how such standards could be, and link 

the relation between markup language encoding and XML (detailed information on 

XML will be provided in Section 3.1.2). But with the development of the pioneering 

EPIC (Bendazzoli and Sandrelli, 2005, 2009), we can observe an approach to simpli-

fy the technical requirements of the project; a template (Monti et al., 2005) was de-

signed for the systematic data collection in plain text, and once the step of data col-

lection was finished, an XML structure was applied to all documents. This XML 

structure is the key to allow automatic advanced analysis and to make the dataset 

open access with a specific corpus management and query tool. Bendazzoli and San-

drelli (2005, 2009) used a specific corpus management and query tool, i.e., the Cor-

pus Workbench (CWB6) (Evert & Hardie, 2011), following the steps of the British 

National Corpus (BNC) (Hoffmann et al., 2008). The creation of interdisciplinary 

teams that include IT professionals is one option to engage in large corpus-based re-

search projects; the alternative option is to train scholars in the humanities, social sci-

ences, and linguistics, with basic programming knowledge (e.g. by attending a related 

course during one academic semester), and ideally to learn how to use a modern pro-

gramming language, as suggested by Biber, Conrad, and Reppen (1998), and applied 

in some projects involving translation corpora with metadata and annotations, such as 

the European Parliamentary Comparable and Parallel Corpora (ECPC) (Calzada, 

2006a, 2006b). 

Independently of having access to IT specialists or not, some projects involving 

interpreting corpora construction have applied a valid XML data structure to their 

spoken data, and made their resulting datasets available online for querying. As men-

tioned above, such projects include the European Parliament Interpreting Corpus (EP-

IC) (Bendazzoli & Sandrelli, 2005, 2009), and the European Parliament Translation 

and Interpreting Corpus (EPTIC) (Ferraresi & Bernardini, 2019). However, there is 

also an example of an alternative data structure employed to make a corpus open ac-

cess in a dedicated website: the Chinese/English Political Interpreting Corpus 

(CEPIC) (Pan, 2019a, 2019b, forthcoming b). The latter is an example of an interpret-

ing corpus which has been made open access in a structure based on rows and col-

                                                 
6 https://cwb.sourceforge.io/ 
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umns, instead of XML. A structure based on rows and columns (detailed information 

on rows-and-columns-based structures will be provided in Section 3.1.3) also allows 

end users to perform advanced queries in a dedicated open access website, such as to 

filter results by gender, year, speaker, location, etc. But this structure is deficient to 

enhance this corpus with, for instance, increasing the number of layers of annotations, 

or including an alignment of audio and text files at a word level. An example of such 

alignment in a dedicated website is Davies’ multimodal Corpus of Contemporary 

American English (2010) (COCA)7; end users can query this corpus and click on a 

specific word (of a spoken corpus), then the interface directs them to the exact mo-

ment of an audio-video file when the word of interest occurs. Thus, markup language 

is a better data structure than rows and columns to give the flexibility to add more 

layers of annotations to interpreting corpora, hence allowing more sophisticated que-

ries; although both data structures (markup and rows and columns) allow interpreting 

data to be compatible, reusable, and open access. Advantages and limitations of each 

data structure relevant to this study will be provided in further sections: Section 3.1.1 

will provide further information on plain text; Section 3.1.2 will provide further in-

formation on the eXtensible Markup Language (XML); and Section 3.1.3 will pro-

vide further information on rows-and-columns-based structures. 

During the past decades, different corpus-based studies of interpreting have fol-

lowed different idiosyncratic approaches for corpora construction. Normally, inter-

preting corpora that were designed to be published online to allow advanced queries 

from end users were constructed following idiosyncratic structures in XML (by ap-

plying a self-designed markup language). The pioneering study to apply TEI-based 

XML to an interpreting corpus is Cencini’s (2000) Television Interpreting Corpus 

(TIC), a pilot corpus seeking to investigate available text encoding approaches in or-

der to find and promote a standard encoding suitable to manage, analyze, and inter-

change interpreting corpora. This corpus was never published, since it was only a 

prototype to be included in his Ph.D. thesis. The first corpus-based project working 

with interpreting data to apply a valid XML structure and make the corpus open ac-

cess was the EPIC (Bendazzoli and Sandrelli, 2005, 2009), although the first EPIC 

                                                 
7 https://www.english-corpora.org/coca/ 

https://www.english-corpora.org/coca/
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dedicated website, which included English, Italian, and Spanish is no longer accessi-

ble; since then, this dataset is only available via payment of required fees. Next cor-

pus-based project to publish their dataset constructed in XML was the Directionality 

in Simultaneous Interpreting corpus (DIRSI8) (Bendazzoli, 2010); its website is open 

access and still available nowadays. Next projects made open access and available, in 

2019, are: the European Parliament Translation and Interpreting Corpus (EPTIC9) 

(Ferraresi & Bernardini, 2019), also in XML structure; and the Chinese/English Polit-

ical Interpreting Corpus (CEPIC10) (Pan, 2019a, 2019b, forthcoming b), in rows and 

columns structure. There have also been cases in which an XML structure was ap-

plied, but the corpus was eventually not published. Finally, there have been some at-

tempts to construct interpreting corpora with valid markup language, such as the case 

of the Parallel Corpus of Chinese EFL Learners–Spoken (PACCEL-S) (Wen & Wang 

2008). In this case, the authors enriched their corpus with annotations, but failed to 

encode it with a valid XML structure (e.g., < SPOKEN >, < SCORE = 75 >, etc.), 

since data is not nested in a valid manner, based on XML requirements (see Cencini 

and Aston, 2002; Hardie, 2014; Birnbaum, 2017).  

This dissertation does not seek to provide a bibliometric study offering the 

whole picture of all the existing corpora in Translation and Interpreting Studies, since 

it would be too extensive to be discussed within the confines of this document. In-

stead, this study focuses on providing a description and comparison of the most 

common trends to tackle technical issues in Corpus-based Interpreting Studies (CIS). 

CIS has greatly expanded since Baker’s (1993) and Shlesinger’s (1998) seminal pa-

pers. One of the most recent bibliometric studies on CTIS has been conducted by 

Granger and Lefer (2022). This study offers a quantitative and qualitative review of 

corpus-based studies of translation and interpreting during the past decades. It de-

scribes the most important characteristics of different studies in terms of data, meth-

odology, and research goals. Other recent surveys on CTIS include Candel-Mora and 

Vargas (2013), Zanettin et al. (2015), and van Doorslaer and Gambier (2015), alt-

hough these surveys focus only on analyzing bibliometric records (titles, abstracts, 

                                                 
8 http://cartago.lllf.uam.es/static/dir-si/dir-si.html 
9 https://corpora.dipintra.it/eptic/ 
10 https://digital.lib.hkbu.edu.hk/cepic/ 

http://cartago.lllf.uam.es/static/dir-si/dir-si.html
https://corpora.dipintra.it/eptic/
https://digital.lib.hkbu.edu.hk/cepic/
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and keywords), and do not engage in an exhaustive analysis of the full text of CTIS 

publications. Granger and Lefer (2022, p. 15) provide details on key features of CTIS 

such as the languages included in the corpora, the kinds of translations analyzed with 

corpora, and proportions of this studies as book chapters and journal articles. But this 

survey lacks detailed information on, for instance, the size of the corpora included in 

their study. Actually, only 11 records (3%) out of a total of 389 records included in 

this study report the size of the corpora built for these studies11. 

Granger and Lefer (2022) provide detailed information on the trends to design 

corpora in CTIS. But this information is limited to the relation between compilation 

of texts (corpus types, corpus size, registers, and languages) and research questions 

that need to be answered (e.g., research on translation universals, and translators’ 

shifts). But data structures are crucial in corpus design, since the applied structure 

will determine the kinds of analyses and usage that can be performed on the data, and 

whether a corpus will be compatible with other corpora and hence reusable (for in-

stance, by adding further layers of annotation). The current bibliometric studies do 

not offer information on such characteristics of available corpora in CTIS. Indeed, 

research on interpreting corpora data structures is rare. However, some scholars have 

engaged in this specific methodological research and argue for the application of TEI-

based XML as a standard encoding to store data in an structured manner, for the hu-

manities, social sciences, and linguistics (Hardie, 2014; Birnbaum, 2017), and also 

specifically in the field of interpreting studies (Cencini & Aston, 2002).  

In their bibliometric study, Granger and Lefer (2022) include aggregated re-

sults, but exclude the whole list of studies and authors of the corpora. In this disserta-

tion, Setton’s (2011) and Bendazzoli’s (2018) studies have been taken as a starting 

point to generate a list of existing interpreting corpora, in order the document the dif-

ferent trends to data collection, transcription and annotation, data structures, and shar-

ing of interpreting datasets. Setton’s study provides a list of existing interpreting cor-

pora from 1965 to 2011, and Bendazzoli’s study seeks to complement Setton’s list by 

adding the interpreting corpora that were presented at a conference in Bologna in 

                                                 
11 Granger and Lefer’s (2022) survey covers the period from 2012 to 2019. 
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201512. However, none of these studies offer technical details related to data struc-

tures applied to these existing interpreting corpora, and corpora built after the year 

2015. This dissertation adds some of the existing corpora that were compiled from 

2015 to 2021 to these previous lists, and seeks to delve into the technical details and 

trends related to data structures applied to existing interpreting corpora. The current 

dissertation excludes interpreting corpora created before the year 2000, and adds ex-

isting studies to the list initiated by Setton (2011), and at a later stage complemented 

by Bendazzoli (2018). The source of information to find additional existing studies 

based on interpreting corpora was Google Scholar13; by typing ‘interpreting corpus’ 

in the search box, a list of potential candidates was generated, which were manually 

revised in order to find studies based on interpreting corpora not included in Setton’s 

and Bendazzoli’s work. But given the time limitation of the current dissertation, the 

interpreting corpora included in this dissertation cannot be considered as an exhaus-

tive list of existing interpreting corpora to date. 

From the year 2000 onwards, Setton’s list provides 16 existing interpreting cor-

pora, and Bendazzoli’s list expands it by including 9 more, making it a total of 25 

corpora. The total number of existing interpreting corpora included in this dissertation 

is 49, which is the sum of Setton’s and Bendazzoli’s lists, together with those incor-

porated to this study, seeking to complement and update these existing lists. In some 

cases, more than one study was conducted with one interpreting corpus; the following 

is a list of the authors of the 49 datasets that were used in studies based on interpret-

ing corpora that have been employed in the documentary analysis of the next sections 

of this dissertation, in order to provide details about the approaches taken during the 

past decades to data collection, transcription and annotation, data structures, and shar-

ing of datasets: Wallmach (2000), Fumagalli (1999), Cencini (2000), Diriker (2001), 

Straniero Sergio (2003, 2007), Vuorikoski (2004), Tohyama et al. and Ohno et al. 

(2004, 2008), Bendazzoli and Sandrelli (2005, 2009), Monacelli (2005, 2009), Beaton 

(2007), Shlesinger (2008), ECIS Group (2008-2012), Wen and Wang (2008), Paulik 

                                                 
12 Corpus-based Interpreting Studies: The State of the Art. First Forlì International Workshop, Univer-
sity of Bologna, 7-8 May 2015. 
13 https://scholar.google.com/ 
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and Waibel (2009), Bührig and Meyer (2009), Meyer and Pawlack (2010), Bendaz-

zoli (2010), Taehyung (2011), Li and Wang (2012), Biagini (2012), Falbo and Dal 

Fovo and Straniero Sergio (2012a, 2012b, 2014), Kajzer-Wietrzny (2012), House et 

al. (2012), Sandrelli (2012), Wang (2012a, 2012b), Angermeyer et al. (2013), Leung 

and Yip (2013), Hu and Tao (2013; 2016), Vardè and Kellet Bidoli (2014, 2016), 

Lázaro Gutiérrez and Sánchez Ramos (2015), Defrancq et al. (2015), Aston (2016), 

Fu (2016), Voinova and Ordan (2016), Carl et al. (2016), Abdelali et al. (2018), 

Bertozzi (2018), Dayter (2018), Spinolo (2018), Lv and Liang (2019), Ferraresi and 

Bernardini (2019), Pan (2019a, 2019b, forthcoming b), Gao (2020), Shao (2020), 

Koržinek and Chmiel (2021), Kunz et al. (2021), Macháček et al. (2021), Shimuzu et 

al. and Doi et al. (2014, 2021), and Zhang et al. (2021). The following section de-

scribes the most common approaches taken during the past decades to interpreting 

corpus construction (data collection, transcription and annotation, data structures), 

and sharing (Section 2.3.1).  

 

2.3.1 Data collection 

Data collection is a process that involves gathering information on targeted 

variables in an established system in order to answer relevant research questions and 

to evaluate outcomes (Ziafati Bafarasat, 2021). Data collection is the first critical step 

of corpus construction. Spoken data from just one person, or a limited number of in-

dividuals, is “unlikely to provide a suitable basis” for “generalizations” (McEnery & 

Hardie, 2012, p. 6). In corpus linguistics, two broad approaches to select relevant data 

have emerged: 1) the monitor corpus approach (Sinclair 1991), in which a corpus ex-

pands continuously to increase the number of texts over time; and 2) the sample cor-

pus, or balanced corpus approach (Biber, 1993; Leech, 2007), in which a corpus is 

build following a specific sampling frame, seeking to reflect the language under study 

at a specific moment in time. Corpus-based interpreting research has so far only en-

gaged in the construction of balanced, or sample corpora, most of them collected 

from the Chinese and European official governmental websites. These websites are 

continuously updated, hence offering the possibility to create monitor interpreting 

corpora based on political settings. 
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Cencini & Aston (2002) proposed the TV interpreting setting as a potential so-

lution to collect data and to overcome unavailability of data. Although during the past 

two decades the main source of data collection has been the internet, specifically the 

European and Chinese official governmental websites. In the official governmental 

Chinese and European websites, (not verbatim) transcriptions are available for collec-

tion, which represents avoiding, or reducing, the time-consuming task of transcribing. 

The most common way to retrieve interpreting data during the past 22 years has been 

to collect audiovisual and textual data from the Chinese and European official parallel 

government websites. The most represented interpreting settings are the European 

Parliament (EP14) and the European Commission (EC15), with 15 datasets out of a 

total of 49 datasets. The second most represented interpreting setting is the National 

People’s Congress (NPC16), with 7 datasets. And two more datasets should be includ-

ed in this group, one that features data from the Hong Kong Legislative Council (HK 

LegCo17), included in the CEPIC corpus (Pan, 2019a, 2019b, forthcoming b), and an-

other one that features data from the South African Parliament (SAP18), included in a 

study conducted by Wallmach (2000). The total number of interpreting datasets that 

feature political settings is 24, out of a total of 49 datasets included in this disserta-

tion. Thus, most interpreting settings, such as international conferences, community 

interpreting, consecutive interpreting with note-taking, etc., are underrepresented in 

comparison with the current status of political settings included in interpreting corpo-

ra. 

 
2.3.2 Transcription and annotation 

In linguistics, transcription is the process of representing original spoken or 

signed data in written form. Corpus annotation is a process of labeling features, so 

that a corpus becomes “enriched”, “from the point of view of a program or user” 

(McEnery & Hardie, 2012, p. 31). Some annotations can be applied automatically to 

corpora by analysis software (taggers), as for example constituency parsers, depend-

                                                 
14 https://www.europarl.europa.eu/portal/en 

15 https://ec.europa.eu/info/index_en 

16 http://www.npc.gov.cn/englishnpc/ 

17 https://www.legco.gov.hk/en/index.html 

18 https://www.parliament.gov.za/ 
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ency parsers, POS taggers, semantic taggers, and lemmatisers or morphological 

stemmers; other annotations, however, need to be applied manually, which represent 

a time and resource consuming task, that usually is performed by teams of annotators. 

An example in interpreting studies is the CEPIC corpus, which includes manually 

annotated prosodic and paralinguistic information, i.e., pauses, hesitations, repetitions 

and self-corrections (Pan, 2019a). 

Two decades ago, virtually all transcriptions of spoken data were already typed 

into computers (Cencini & Aston, 2002). The current study assumes that all the inter-

preting corpora under review, 49 datasets, constructed from 2000 to 2021, were con-

structed using a computer, at least for the purpose of transcribing utterances and add-

ing annotations into machine-readable text. Therefore, these 49 datasets are consid-

ered to be in some kind of machine-readable form. From this perspective, we can 

classify the current datasets as having been transcribed and annotated using either: 1) 

some kind of word processing software, such as Microsoft Word19, or simple text edi-

tor, such as Notepad20; or 2) some kind of specialized tool designed for manual tran-

scription and annotation of spoken linguistic features such as EXMARaLDA21 (Ex-

tensible Markup Language for Discourse Annotation) (Schmidt & Wörner, 2009) or 

the EUDICO22 Linguistic Annotator (ELAN23) (Wittenburg et al., 2006). The first 

option, using word processing software and templates (Monti et al., 2005), will be 

considered in this study as data in plain text; and the second option will be considered 

as structured data (XML for EXMARaLDA, and rows and columns for ELAN). The 

total number of corpus-based studies in interpreting that used EXMARaLDA as a 

transcription and annotation tool are 7, and sometimes as corpus query tool, with the 

EXMARaLDA Analysis and Concordance Tool (EXAKT24); the total number that 

used ELAN is 1; the total number of studies that reported having transcribed and an-

notated their datasets manually are 12; and the total number of studies that followed a 

different semi-automatic approach are 4. Moreover, 24 studies do not report details 

                                                 
19 https://en.wikipedia.org/wiki/Microsoft_Word 

20 https://en.wikipedia.org/wiki/Windows_Notepad 

21 https://exmaralda.org/en/ 

22 European Distributed Corpora Project. 
23 https://archive.mpi.nl/tla/elan 

24 https://exmaralda.org/en/exakt-en/ 
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on how the transcription and annotation of their datasets was performed; these studies 

might include data in plain text, but there might also be studies that did not engage in 

transcription and annotation at all. For the purpose of the documentary analysis pre-

sented in this section, we will consider these studies to have been in some way con-

verted to machine-readable text, and constructed in a simple plain text format, with 

some kind of word processing software. 

Out of a total of 49 interpreting corpora presented in this study, 36 were tran-

scribed manually, in plain text, with some kind of word processing software, and 12 

were transcribed with the aid of software specifically designed for transcription and 

annotation of spoken data. From these 12 corpora that were transcribed and annotated 

with the aid of specialized software tools, 7 used EXMARaLDA, and 1 used ELAN. 

EXMARaLDA was first released in 2009, with the goal of providing scholars with a 

computer tool to assist in the creation, analysis, and sharing of spoken language cor-

pora. The first interpreting corpus created with EXMARaLDA was the DiK corpus 

(Doktor im Krankenhaus [Doctor in the hospital]) (Bührig & Meyer, 2009); this pio-

neering interpreting corpus construction approach was followed by other similar pro-

jects in the following years. One study (House et al., 2012) reports to have used 

EXMARaLDA also for analysis, with one of the tools included in this software, the 

EXAKT concordancer. Currently, there seems to be a growing trend in Europe to 

work with EXMARaLDA, which is the only specialized tool designed for manual 

transcription and annotation of spoken linguistic features reported in the relevant lit-

erature in studies working with European Languages. The use of EXMARaLDA has 

increased during the past years, which has been used for one study in 2009 (DiK, 

Bührig & Meyer), one in 2010, and one in 2012 (CoSi, Meyer & Pawlack; House et 

al.), one in 2013 (ComInDat, Angermeyer & Bürig & Meyer), one in 2015 (EPICG, 

Defrancq & Plevoets & Magnifico, 2015), one in 2019 (EPTIC, Ferraresi & Bernar-

dini, 2019), and finally, one in 2021 (HeiCIC, Kunz et al., 2021). 

Given the cumbersome nature of manual transcription and annotation of spoken 

data, interpreting scholars have striven to find efficient and user-friendly ways to ac-

celerate the speed of the transcription and annotation tasks. EXMARaLDA offers a 

user-friendly interface to transcribe and annotate, but these tasks can only be per-
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formed manually. Two out of the 7 studies that used this software, i.e., the HeiCIC 

(Kunz et al., 2021) and the Europarl Simultaneous Interpreting Corpus (ESIC) 

(Macháček et al., 2021) took a semi-automatic approach; first, they used available 

transcriptions of their audio data, and they forced aligned25 the textual data with the 

audio data automatically using the Munich Automatic Segmentation System 

(MAUS26), also available within the EXMARaLDA software package; and second, 

they revised the resulting forced aligned data in EXMARaLDA Partitur-editor, in or-

der to manually enhance the accuracy of the initial forced aligned transcription, and 

to add annotations. 

Similarly, Carl and Yamada (2017) developed another semi-automatic method-

ology, in order to add interpreting data to the Translation Process Research database 

(TPRdb), with the aim of reducing the time invested in the cumbersome necessary 

task of transcribing audio data from the ground up, in cases when transcriptions are 

unavailable. Their methodological approach was presented and explained step by step 

at the International Association for Translation and Interpreting Studies (IATIS27) 

2018 conference. Furthermore, Carl and Yamada provide scholars with a program 

written in Python to fully automate the process. Their program starts by uploading 

audio data to the IBM Automatic Speech Recognition (ASR) service, then it requests 

an automatic transcription, which is downloaded in our computer, and finally, Carl 

and Yamada’s program automatically transforms the IBM automatic transcription 

into an ELAN readable format, i.e., rows and columns. Once this automatic process is 

completed, the synchronized ELAN readable transcription and its corresponding re-

cording can both be opened with ELAN simultaneously. Next step is to manually en-

hance the automatic transcription, annotate, and analyze the synchronized audio and 

text data. This is an example of data wrangling, in other words, leveraging data sci-

ence methodologies to manage data, to ensure reproducible results, and to consistent-

ly merge different sources (Endel & Piringer, 2015). Data wrangling will be covered 

in Chapter 3 of this dissertation; likewise, the corpus wrangling methodology will be 

proposed and defined in this chapter. 

                                                 
25 A process of audio and text synchronization. 
26 https://www.bas.uni-muenchen.de/Bas/BasMAUS.html 

27 https://www.iatis.org/index.php/component/k2/itemlist/category/70-call-f 
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2.3.3 Data structures 

A data structure is a storage format, management, and data organization that 

facilitates efficient “access and modification” of data (Cormen et al., 2009, p. 9). A 

total of 15 studies reported having applied an XML structure to their datasets. These 

include the 7 studies transcribed and annotated with EXMARaLDA, which automati-

cally applies an XML structure during the process of transcription and annotation; 1 

study (Lázaro Gutiérrez & Sánchez Ramos, 2015) that reports having applied an 

XML structure using regular expressions28, following the ECPC (Calzada 2006a, 

2006b) methodology; and the remaining 7 studies did not report details on how the 

XML structure was applied, in some of these 7 cases, it might have been applied 

manually, or by IT technicians, in order to publish data in dedicated websites. Any of 

these 15 studies could be managed and queried with freeware such as Glossa, 

CQPweb, NoSketch Engine, or with proprietary software, such as Sketch Engine. 

There is one specific project, the TPRdb (Carl et al., 2016), that uses not only XML 

(generated with key-logger and eye-tracker), but also rows and columns structure, in 

order to expand the range of applications of its datasets (i.e., qualitative analysis with 

ELAN, statistical analysis and visualization with R programming language, word 

alignment with YAWAT, etc.). Therefore, since the TPRdb uses two data structures, 

in this specific comparison there are 50 entries of approaches taken to give structure 

to interpreting data. 

One dataset, the WAW corpus (Abdelali et al., 2018), applied the structure 

commonly used for subtitling; three datasets, i.e., the FOOTIE (in Microsoft Excel) 

(Sandrelli, 2012), the TPRdb (Carl et al., 2016), and the CEPIC corpus (Pan, 2019a, 

2019b, forthcoming b), applied a structure based on rows and columns; a total of 31 

datasets do not report details on the selected data structure (in this study these da-

tasets will be considered as plain text); and finally, as reported in the previous para-

graph, a total of 15 projects applied an XML structure to their datasets. 

 

                                                 
28 https://www.regular-expressions.info/unicode.html 
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2.3.4 Sharing datasets 

The process of transcribing and annotating with EXMARaLDA produces TEI-

based XML compliant data automatically. TEI-based XML compliant data is ready to 

be managed and queried with web-based interfaces such as Glossa, NoSketch Engine 

(NoSKE), and CWB. For example, the CoSi (House et al., 2012), allows users to 

download the textual as well as the audio-video data, allowing users to engage in 

multimodal analyses; and the EPTIC (Ferraresi & Bernardini, 2019) only shares tex-

tual data (with links to the original videos, which are stored in a dedicated server for 

this project), and allows users to query the corpus and to engage in monomodal anal-

yses in its website powered by NoSKE. The CEPIC (Pan, 2019a, 2019b, forthcoming 

b) corpus uses a different approach to make data open access; nevertheless, it also 

provides only textual data to be queried by users (with website links to the respective 

videos located in their respective official websites). A different approach taken to 

share EXMARaLDA generated data is to give access to end users via a dedicated 

server, as for instance the case of the Hamburg Center for Language Corpora 

(HZSK29), which has a wide gamut of studies based on spoken data, and also includes 

3 interpreting studies, i.e., the DiK (Bührig & Meyer, 2009), the CoSi (Meyer & Paw-

lack, 2010), and the ComInDat (Angermeyer & Bürig & Meyer, 2013). The only re-

quirement for end users to access and use these datasets is to install the EXMARaL-

DA software on their computers, so that they can open and analyze the downloaded 

synchronized audio and text data. 

Other open access projects, such as the DIRSI (Bendazzoli, 2010) and the 

CEPIC (Pan, 2019a, 2019b, forthcoming b) corpora have developed their own dedi-

cated websites, in order to share their corpora. DIRSI is constructed in XML, which 

allows its inclusion into a website, and to be queried by end users. CEPIC is con-

structed in rows and columns, to be queried with SQL, which is commonly used to 

query big databases, and it also allows its inclusion into a website. Similarly, some 

projects allow end users to freely download complete datasets of audio and text, these 

projects include the TPRdb (Carl et al., 2016), and other projects directly related to 

simultaneous machine interpreting, i.e., the ESIC (Macháček et al., 2021), the NAIST 

                                                 
29 https://corpora.uni-hamburg.de/hzsk/en/repository-search 

https://corpora.uni-hamburg.de/drupal/en
https://corpora.uni-hamburg.de/drupal/en
https://corpora.uni-hamburg.de/drupal/en
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Simultaneous Interpreting Corpus (NAIST-SIC) (Shimuzu et al., 2014; Doi et al., 

2021), and the Baidu Speech Translation Corpus (BSTC) (Zhang et al., 2021). And 

finally, two interpreting datasets are available via payment of fees, these are the EPIC 

(Bendazzoli & Sandrelli, 2005, 2009), and the SIDB (Tohyama et al., 2004; Ohno et 

al., 2008). 

 
2.4 Interchangeable monomodal interpreting corpora 

The lack of standards for data collection, transcription, annotation, and sharing 

in corpus-based research in interpreting studies has led to the creation of many idio-

syncratic approaches. Small and medium scale projects, either with individual or with 

collective efforts, have generated these idiosyncratic approaches from the ground up, 

seeking to cover the need for data in CIS. Setton (2011) compared these idiosyncratic 

approaches in CIS to a “cottage industry” (p. 38), in his seminal paper, which looks 

into past, present, and future trends for the advancement of CIS. He collected a list 

(pp. 39-42) with “some landmark studies of conference interpreting corpora”; but this 

list excludes some landmark studies in the academic ground, for instance, featuring 

learner corpora, such as the first interpreting corpus in China, the PACCEL-S (Wen 

& Wang, 2008), which includes data from interpreting test recordings. This section 

(2.4) will introduce aspects related to the presentation and analysis of data for mono-

modal corpora, i.e., corpora that only have (or share) textual data; and the next sec-

tion (2.5) will introduce aspects related to multimodal corpora.  

In some cases, interpreting corpora have been constructed just with interpreting 

notes, and audio-video recordings are either nonexistent, or unavailable. The list of 

interpreting corpora that do not provide details on the collection, management, and 

availability of their data to (at least) other scholars is long. This section covers the 

monomodal approaches taken in the projects that provide information about how their 

datasets were presented, i.e., made available and analyzable by users. The most rele-

vant examples of corpora that include multimodal data but presented (shared) their 

datasets as monomodal corpora include: 1) the EPIC (Bendazzoli & Sandrelli, 2005, 

2009) corpus, which was initially presented via development of a website powered by 

the Corpus Workbench (CWB) (Evert & Hardie, 2011) system to allow users to query 
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the corpus; 2) the DIRSI (Bendazzoli, 2010), which is presented in its dedicated web-

site, but does not provide details on the data structure that allows users to query the 

corpus; 3) the EPTIC (Ferraresi & Bernardini, 2019), which is transcribed and anno-

tated using the EXMARaLDA software package, but presented and shared with end 

users via NoSketch Engine (Rychlý, 2007; Kilgarriff et al., 2014); and 4) the CEPIC 

(Pan, 2019a, 2019b, forthcoming b), which was constructed in rows and columns 

structure and is presented and shared with end users via a dedicated website that has 

been developed from the ground up. 

The four interpreting corpora mentioned in the previous paragraph are the only 

corpora available to query online. Differently, three projects have used EXMARaL-

DA to transcribe, annotate, and present their datasets, but instead of allowing users to 

query these corpora online, these three projects allow users to download the whole 

dataset (audio-video and text). Once interested users download the whole datasets, 

they need to open the aligned audio-video and text data with the EXMARaLDA 

software package, which needs to be installed in their computers (this approach will 

be explained in more detail in the Section 2.5.1). Moreover, as discussed in the previ-

ous section, 2 corpora were made available via payment of fees, and 4 corpora via 

free download of the whole dataset (audio-video and text); these 4 datasets were de-

signed to train statistical models for machine simultaneous interpreting. This section 

focuses on the approach taken by the four interpreting corpora available for online 

query by end users, which do not share audio-video data with end users; thus, we 

consider this strategy a monomodal approach to interchange interpreting corpora. In 

Section 2.4.1 CWB will be introduced (used in the EPIC project); and in Section 

2.4.2, NoSketch Engine will be introduced, (used in the EPTIC project). The limita-

tion of these tools when working with spoken data is that there is no display of the 

synchronized audio-video and textual data. 

 

2.4.1 The Corpus Workbench (CWB) 

 The EPIC (Bendazzoli & Sandrelli, 2005, 2009) corpus was transcribed by per-

forming shadowing (repeating in the same language what a speaker says) with the 

original speeches and their respective interpretations, and simultaneously using Drag-
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on Speech Recognition30 software, which allows users to “train” a personalized tran-

scription model in order to increase the accuracy of the automatic transcriptions per-

formed by this software. The EPIC was initially presented via development of a web-

site powered by the Corpus Workbench (CWB31) (Evert & Hardie, 2011) tool in the 

back-end, which allows users to query the corpus online. CWB is a free and open-

source32 software33 tool for management and advanced query of large text corpora of 

up to 2 billion words that include linguistic annotations; it consists of a set of corpus 

tools to index and manage corpus data, and the Corpus Query Processor (CQP), 

which allows users to efficiently query very large corpora annotated with multiple 

layers of information at word-level. In the next example, the word “bought” has mul-

tiple layers of annotation, presented in an XML structure: 

<w lemma="buy" pos="VERB">bought</w> 

The information “attached” to the word “bought” provides the lemma (“buy”), 

and the part of speech (“verb”). More layers of annotations could be included in this 

structure, such as “who” utters the word, speaker gender, etc. Independently of the 

total number of annotations, the approach taken by CWB is to convert data from an 

XML structure to a tabular structure, the same word (“bought”) from the previous 

example would be converted to: 

bought buy VERB 

Note that “bought”, “buy”, and “VERB” from the example, are not separated by 

a space, instead, they are separated by a tab. Tab-separated files, and also comma-

separated files, are the equivalent of rows and columns. Moreover, we should specify, 

e.g., in a column header, information about what data is included in each column, 

e.g., “word”, “lemma”, “POS”. As we can observe, an initial data structure, in this 

case XML, allows versatility of data. The specific approach to query corpora with 

CWB starts by taking data in XML, and converting it into a tabular form of rows and 

columns, independently of the total number of annotations of e.g., a word, a sentence, 

etc., and indexing the content. The central component of CWB is the Corpus Query 

                                                 
30 https://www.nuance.com/dragon.html 

31 https://cwb.sourceforge.io/ 
32 https://cwb.sourceforge.io/download.php 
33 https://en.wikipedia.org/wiki/Open-source_software 
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Processor (CQP), which is a concordance system that implements a flexible two-level 

search language. This language allows end users to perform advanced queries not on-

ly by specifying an individual word or annotation, but also by specifying patterns of 

tokens; furthermore, “CWB and CQP can be used as the back-end for web-based cor-

pus interfaces” (Evert & Hardie, 2011, p. 1). Apart from the EPIC corpus, another 

example that uses CWB is the British National Corpus (BNC) (Hoffmann et al., 

2008). Moreover, CWB has inspired other tools, as for instance, the query language 

implemented in Sketch Engine (Kilgarriff et al. 2004), and in NoSketch Engine 

(Rychlý, 2007; Kilgarriff et al., 2014). Figure 2.1, extracted from Evert & Hardie 

(2011, p. 15), shows the main page of a website powered by the CWB and the CQP. 

 
Figure 2.1. Welcome-page and main query interface of a corpus indexed in CQPweb. 
 

2.4.2 The NoSketch Engine (NoSKE) 

The EPTIC (Ferraresi & Bernardini, 2019) was transcribed and annotated using 

the EXMARaLDA software package, but it was presented and shared with users via 

NoSketch Engine (NoSKE34) (Rychlý, 2007; Kilgarriff et al., 2014). NoSKE is a free 

and open-source corpus management system based on Sketch Engine (SKE) (Kil-

garriff et al., 2014), but with a more limited functionality35. Both software tools are 

based on the CWB functionality for advanced queries, which were explained in the 
                                                 
34 https://nlp.fi.muni.cz/trac/noske 
35 https://www.sketchengine.eu/nosketch-engine/ 
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previous subsection (2.4.1). Some of the features included in SKE but missing in the 

NoSKE are the user-friendly option to create corpora (i.e., building corpora by re-

trieving data from the web, automatic POS tagging, automatic lemmatization, and 

automatic tokenization), keyword computation, thesaurus, word sketches, n-grams, 

trends, and many other features. Another important difference is that SKE is designed 

to be used in a dedicated website, whilst NoSKE needs to be downloaded, installed, 

hosted, and managed by the user (in order to eventually allow end users to query a 

corpus). But both SKE and NoSKE accept markup language (XML) for annotations, 

and rows and columns for bitext parallel alignment. The approach taken by EPTIC to 

transcribe and annotate with EXMARaLDA and share textual data via NoSKE could 

similarly be performed by using other similar corpus management and query tools 

such as CWB, or just in SKE, although the latter approach requires users to upload 

their corpus (text only) to the SKE dedicated website. Figure 2.2 illustrates the main 

interface that end users access when querying the EPTIC online via NoSKE. 

 
Figure 2.2. Interface of the EPTIC corpus powered by NoSketch Engine (NoSKE). 

 

SKE (Figure 2.3) allows users to start constructing and analyzing monomodal 

corpora with a 30-day free trial. After the free trial period expires, users are required 

to pay for a monthly subscription36 in order to continue using the service. For schol-

ars in the humanities, linguistics, and social sciences who are reluctant to become 

“computer programmers” (McEnery & Hardie, 2012, p. 46), or those who do not 

                                                 
36 https://www.sketchengine.eu/price-list/ 
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have access to computer programmers to work in interdisciplinary teams, SKE repre-

sents the best choice to construct, manage, and analyze corpora in a user-friendly 

manner, without any requirements for technical knowledge or external tools. Howev-

er, the limitation of SKE (and similar tools such as CWB, or NoSKE) when studying 

spoken data is that synchronized audio-video and textual data cannot be displayed in 

the system. 

 
Figure 2.3. Interface of Sketch Engine (SKE) showing a menu with its main tools. 

 

2.5 Interchangeable multimodal interpreting corpora 

Since interpreting corpora usually include audio-video and textual data, studies 

that exclude audio recordings and focus exclusively on textual data fail to analyze the 

whole interpreting process. Multimodal corpora in interpreting studies allow the in-

vestigation of not only textual phenomena, but also prosodic and paralinguistic in-

formation such as body language, facial expressions, room conditions, etc. Thus, this 

kind of corpora can “help reveal the process of interpreting and the patterns of cogni-

tive processes in interpreting” (Hu, 2020, p. 229) by analyzing relationships between 

verbal and non-verbal phenomena. However, building multimodal interpreting corpo-

ra requires spending large amounts of time and resources during the steps of data col-

lection, transcription, annotation, and audio-video data synchronization. Availability 

to audio or video recordings featuring the original speech and its interpretation is not 

common, making it a difficult task to construct multimodal corpora. Moreover, tran-

scribers and annotators need to receive training in order to meet specific needs of re-
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search projects and the research questions that they seek to address. In many occa-

sions interpreting data is confidential, given the nature of the interactions involved, 

such as legal or medical settings. Yet another issue is that interpreters are usually re-

luctant to be recorded, since they are concerned with their interpretations being scru-

tinized. These are some reasons why interpreting data should be made public, and 

why scholars should find ways to make these valuable linguistic data ready to be in-

terchanged (Cencini & Aston, 2002).  

Interchangeable refers to the quality of something to be amenable to ex-

change, especially without affecting the way in which it works. A dataset is inter-

changeable if it can be used by different people or programs without losing infor-

mation. But even if a scholar has access to data that has already been collected, tran-

scribed, and annotated by other scholars, these data might be of little use; one scholar 

might be interested in studying ear-voice-span (EVS), pauses, and prosody, while an-

other scholar might be interested in the study of phraseology. Moreover, the conven-

tions followed for transcription in a specific project might be of little use to a differ-

ent project. Thus, it would be ideal that both transcriptions and recordings would be 

made available for interchange; this way, transcriptions could be revised and modi-

fied in order to add or remove layers of annotations, so as to address the requirements 

of a specific study. This would contribute to an effective interchange of interpreting 

data among scholars. After making data available, the next step would be to share a 

common way to manage and query data, in order to retrieve instances of the linguis-

tic, or paralinguistic phenomena under study, without losing information during the 

process. In other words, the next step would be to ensure that data can be stored, re-

trieved, and analyzed by a computer (Cencini & Aston, 2002), and that analyses per-

formed on similar data provide similar results.  

Depending on the application (e.g., Microsoft Word, Apple Pages, LibreOffice, 

or Notepad) and the platform (Microsoft, Mac, or Linux), data is stored and retrieved 

differently in a computer. For example, when we venture into opening a document 

created on a specific application in a different application, we often find unpredicta-

ble issues such as changing fonts and spaces; another example would be diacritics in 

European languages, or some characters in Asian languages that become totally in-
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comprehensible symbols (commonly referred to as “mojibake”37). The list of issues 

related to incompatibilities between different applications and platforms is endless. 

Therefore, it is necessary to find application- and platform-independent approaches to 

interchanging data. Besides application and platform related issues, another issue is 

the selection of relevant metadata. Different interpreting corpus-based research pro-

jects have built during the past decades their own idiosyncratic templates for metada-

ta collection. The interpreting setting and mode, details on participants, the speaker of 

each utterance, non-verbal and paralinguistic information, timestamps, comments 

from transcribers, etc., are details that interpreting scholars have normally added to 

transcriptions, depending on availability of the information and research questions 

needed to address.  

Cencini & Aston (2002) proposed an available machine-readable format that 

could be efficiently interchanged, which could be used to share available recordings 

of original speeches and interpretations. The proposed encoding format to inter-

change machine-readable textual data was TEI-based XML, a platform- and applica-

tion-independent standard to represent metatextual and textual information. Follow-

ing transcription conventions and encoding standards allows researchers to add or 

remove layers of annotations, making data recyclable, reusable, and compatible with 

other datasets. The purpose of the Text Encoding Initiative (TEI) project is to estab-

lish platform- and application-independent norms to encode any type of electronic 

text. The TEI guidelines (Sperberg-McQueen & Burnard, 1994; Sperberg-McQueen 

et al., 2002) provide a set of principles and illustrations on how to encode different 

features and texts. TEI has since its origin been adapted to be compatible with the Ex-

tensible Markup Language (XML). Cencini and Aston (2002) took the TEI guidelines 

for encoding spoken texts in XML as a starting point, and elaborated on these guide-

lines in order to represent the particular features of the interpreting product in TV set-

tings. 

Efforts have been made since the second half of the twentieth century to gather 

and analyze electronic texts in the humanities, with different methodologies, princi-

ples, tools and techniques (Hockey, 2000). The Text Encoding Initiative (TEI) Con-

                                                 
37 https://en.wikipedia.org/wiki/Mojibake 
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sortium (Vanhoutte, 2004) builds on this previous experience and creates a uniform 

platform- and application-independent system for text encoding and interchange (in-

put, analysis, and output) of all types of electronic text. TEI has developed and main-

tained a standard to represent text in machine-readable form, included in a set of 

guidelines (Sperberg-McQueen & Burnard, 1994; Sperberg-McQueen et al., 2002) 

which specify methods to encode digital texts, mainly in linguistics, social sciences, 

and the humanities. Furthermore, the Consortium provides a variety of resources38 

and training events39 for learning TEI, information on projects using the TEI40 (e.g., 

the United Nations Parallel Corpus41), a bibliography of TEI-related publications42, 

and software43 adapted or developed for the TEI. These guidelines feature recom-

mendations ranging from simple to complex XML structures. Hardie (2014) suggests 

corpora in general should be constructed following at least a modest TEI-based XML 

structure, and provides in his paper a basic introductory tutorial on TEI-based XML. 

A basic introduction to TEI-based XML will be provided in Section 3.1.2. 

However, the application of TEI guidelines for transcription conventions and 

standardization of encoding of textual data has been considered in a reduced number 

of projects involved in corpora construction during the past decades. Building these 

datasets has already been an intensive task, and the application of a valid TEI-based 

XML format represents an additional painstaking task, especially for small research 

teams or individual researchers. Sections 2.5.1 and 2.5.2 offer two alternatives to the 

generation of TEI-based XML structures from the ground up, i.e., EXMARaLDA and 

ELAN. The main advantage of using these available tools is that, once audio-video 

data is available, by manually transcribing with the aid of either of these two tools 

(semi-automatic approach), or force-aligning existing transcriptions and opening re-

sults with these tools, they generate a TEI-based XML format automatically. 

EXMARaLDA and ELAN are software tools specially designed to transcribe, anno-

tate, and analyze spoken data. EXMARaLDA differs mainly with ELAN in the ap-

                                                 
38 https://tei-c.org/Support/Learn/ 
39 http://members.tei-c.org/Events 
40 https://tei-c.org/Activities/Projects/ 
41 https://conferences.unite.un.org/uncorpus 
42 https://tei-c.org/support/learn/a-bibliography-of-publications-related-to-the-text-encoding-initiative/ 
43 https://tei-c.org/Tools/ 

https://tei-c.org/Support/Learn/
http://members.tei-c.org/Events
https://tei-c.org/Activities/Projects/
https://conferences.unite.un.org/uncorpus
https://tei-c.org/support/learn/a-bibliography-of-publications-related-to-the-text-encoding-initiative/
https://tei-c.org/Tools/
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proach to analyze synchronized audio-video data and text; EXMARaLDA provides a 

concordancer, EXAKT, while ELAN does not provide any corpus analysis tools (alt-

hough it can be complemented with third-party available tools to compensate for this 

limitation). And finally, a third tool will be introduced in Section 2.5.3, Glossa. One 

important difference when comparing Glossa with EXMARaLDA and ELAN is that 

Glossa is not designed to transcribe and annotate; these tasks must be first performed 

with different tools. Once data is readily transcribed and annotated, and audio-video 

and text data are synchronized, the resulting dataset can be presented and queried 

online by users via Glossa, a user-friendly interface powered by CQP, which also 

provides data visualizations. 

 

2.5.1 The Extensible Markup Language for Discourse Annotation 

(EXMARaLDA) 

EXMARaLDA44 (Extensible Markup Language for Discourse Annotation) 

(Schmidt & Wörner, 2009) is a set of platform-independent free and open-source45 

software tools to create, manage, and analyze multimodal corpora which include not 

only text, but also audio-video data. It includes a transcription tool which can be 

compared to other tools such as Praat46 or Transcriber47, a tool to manage corpus 

metadata, and also a tool to query multimodal corpora (KWIC searches) that include 

spoken data. EXMARaLDA has been used in different research projects to analyze 

conversation, phonetics and phonology, dialectology, discourse, the acquisition of 

first and second language in adults and children, sociolinguistics, and corpus-based 

interpreting studies. This software has been developed to follow the XML and 

Unicode open standards; XML open standards are related to the encoding of digital 

documents, in order to provide them with a structure, and Unicode standards are re-

lated to provide a standard way to encode individual symbols in machine-readable 

files. The transcription and annotation tool, the Partitur-Editor, can be used to tran-

scribe and annotate corpora, while at the same time an XML structure with 

                                                 
44 https://exmaralda.org/en/ 
45 https://github.com/Exmaralda-Org/exmaralda 
46 https://www.fon.hum.uva.nl/praat/ 

47 http://trans.sourceforge.net/en/presentation.php 
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timestamps is generated for the transcribed data, which is aligned during the tran-

scription to the original audio-video. The tool to query and analyze corpora, the EX-

AKT concordancer, provides a user-friendly manner to access the audio-video con-

tent of each concordance line.  

EXMARaLDA has gained relevance within corpus-based interpreting studies 

since its initial release in 2009. A total of 7 studies have transcribed and annotated 

(and in some cases analyzed) their datasets using this software. Transcription and an-

notation are performed via the EXMARaLDA Partitur-Editor (see Figure 2.4) which 

is a tool originally developed to edit transcriptions in musical score notation. This in-

terface allows the transcription of different discourse phenomena, such as verbal, ut-

terance structure (depending on the transcription conventions), pauses and paralin-

guistic features, prosody, transcribers’ comments, and translations. 

 
Figure 2.4. EXMARaLDA Partitur-Editor interface (Schmidt & Wörner, 2009). 

 

The temporal relationship between the source and the target texts can be docu-

mented by performing an alignment between transcriptions and their recordings, i.e., 

by timestamping the beginning and ending of each utterance. All transcriptions of 

original speeches and interpretations can be aligned and merged into a single docu-

ment, in order to engage in detailed analyses of temporal relationships corresponding 

to separated transcriptions. This approach allows users to perform studies such as ear-

voice-span (EVS). All data included in a multimodal corpus can be managed with the 
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EXMARaLDA corpus manager. This tool allows users to compile metadata systemat-

ically, and to enhance the quality of data by correcting errors in the transcriptions or 

the alignment. 

Moreover, using the XML architecture that is generated during the process of 

transcription, annotation, and alignment, each word, or segment (depending on the 

level of alignment) in the transcription, is linked to the corresponding point in the re-

cording; just by clicking in a word will start playing the audio in the same exact mo-

ment when this word is uttered. This is a similar approach than the one used in Da-

vies’ COCA (2010). EXAKT (Figure 2.5) allows users to obtain concordances of the 

corpus under study, and each concordance is also linked to its corresponding audio. 

All transcribed, annotated, and aligned data can be saved in an XML format that has 

been inspired by the TEI guidelines and also in a version compliant with multimodal 

exchange formats (Schmidt et al., 2009). 

 
Figure 2.5. Example of a corpus query with EXAKT (Schmidt & Wörner, 2009). 

 

EXMARaLDA can import and export data in a wide range of formats, which 

allows users to recycle and reuse different corpora for their own research purposes. 

This is a list of some of the supported formats: 

- ELAN Annotation File (*.eaf) 
- PRAAT Textgrid (*.textGrid) 
- CHAT transcript (*.cha) 
- Transcriber file (*.trs) 
- WinPitch file (*.alg, *.xml) 
- Audacity Label File (*.txt) 
- Tree Tagger Output (*.txt) 
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- TEI file (*.xml) 
- Import via XSL Stylesheet (*.xml) 
- HIAT-DOS file (*.dat) 
- Phon transcription (*.xml) 
- Transana XML file (*.xml) 
- tsv file (*.tsv, *.csv, *.txt) 

 

2.5.2 The EUDICO Linguistic Annotator (ELAN) 

ELAN48 (Wittenburg et al., 2006) is a free and platform-independent open-

source49 software for manual transcription and annotation of audio or video record-

ings. It is a very similar tool to EXMARaLDA in many of its applications; for exam-

ple, it has a data model based on tiers that supports multi-level, multi-participant an-

notation of time-based media, and it is well suited for research in the humanities and 

social sciences (such as language gesture research and sign language) for the purpose 

of qualitative and quantitative analysis. Several third party tools have been developed 

to enrich and analyze ELAN data and corpora; some of the added analyses that can be 

performed with third-party tools include: 1) time-course analysis of ELAN-annotated 

data (Andersson & Sandgren, 2016); 2) easy determination of interrater agreement, 

(Holle & Rein, 2014); 3) tools and adaptors supporting acquisition, annotation and 

analysis of multimodal corpora (Kennington et al., 2013); and 4) customizable 

presentation of ELAN documents (Cox & Berez, 2009). Downloading EXMARaL-

DA software includes all the available tools in one single package; however, ELAN 

users must download and use the different third-party software separately. 

ELAN has currently been used in just one corpus-based study of interpreting 

(Carl & Yamada, 2017), which sought to integrate spoken language in the TPRdb. 

The methodology was designed to automate as much as possible the transcription 

task; a script in Python was written for this purpose. The developers also published 

detailed guidelines to reproduce this process, which consisted on placing recordings 

in a directory in our computer, placing the aforementioned Python script and execut-

ing it, and from then on everything is automated, i.e.: obtaining an automatic tran-

scription in json format from IBM ASR, and converting the json file into a specific 

                                                 
48 https://archive.mpi.nl/tla/elan 
49 https://www.mpi.nl/tools/elan/ELAN_6-3_src.zip 
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ELAN-readable format based on rows and columns. The resulting automatic tran-

scription can be opened with ELAN and enhanced via manual revision while annotat-

ing at the same time. Figure 2.6 (extracted from Carl & Yamada tutorial, 2017) shows 

the interface of ELAN, which allows users to play audio-video while transcribing (or 

revising automatic transcriptions) and annotating.  

 
Figure 2.6. ELAN main interface. 

 

2.5.3 The Glossa web-based corpus query system 

Glossa50 is a free, platform-independent and open-source51 corpus management, 

query, and visualization system with a user-friendly interface for the study of written 

and spoken language (Johannessen et al., 2008; Nøklestad et al., 2017), with a con-

figurable user interface. Query results for spoken corpora transcripts are linked to au-

dio-video data, as illustrated in Figure 2.7 and Figure 2.8. Glossa has been oftentimes 

used to present and analyze translation corpora, such as the TEC (Olohan & Baker, 

2000), and the ECPC (Calzada, 2006a, 2006b), which was possible given the valid 

XML structure in which these two examples of translation corpora were constructed. 

To date, to the best of our knowledge, no interpreting corpus has leveraged this tool 

in order to make datasets open access. Recently (Nøklestad et al., 2017), a new mod-

ernized open-source version of Glossa has been released, as shown in Figure 2.8. 

One difference between Glossa, EXMARaLDA, and ELAN, is that Glossa can-

not be used to transcribe and annotate text while simultaneously generating an XML 

                                                 
50 https://www.hf.uio.no/iln/english/about/organization/text-laboratory/services/old-glossa/index.html 
51 https://github.com/textlab/cglossa 
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structure for the data, in other words, Glossa only accepts already generated data in a 

valid XML structure. A second difference is that Glossa performs advanced queries 

with the same query processor that CWB, SKE, and NoSKE use, i.e., the CQP. The 

CQP allows users to efficiently query large corpora annotated with several layers of 

information at word-level. Glossa provides a free tool for researchers involved in the 

analysis of language variation and change which allows the comparison of language 

usage in different ages, periods and places. A third difference is that Glossa can be 

used to provide support to a website, similar to CWB and SKE, but with the option to 

include multimodal corpora. Once data is already presented in a valid XML structure, 

Glossa represents a suitable choice to present interpreting multimodal corpora online, 

providing users with the classic Corpus Query Processor (CQP) in the back-end, a 

user-friendly web interface, and the option to link concordances with the exact mo-

ment in the audio-video recording when a word is uttered. 

 
Figure 2.7. Interface of Glossa in the 2008 released version. 
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Figure 2.8. Interface of Glossa in the modernized 2017 released version. 
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Chapter 3 - Corpus Wrangling Methodology 
In this chapter we will introduce the proposed methodology to increase availa-

bility of data in corpus-based interpreting research, which seeks to allow reusability 

and increase size of existing, as well as newly created interpreting datasets. After in-

troducing the proposed methodology, i.e., corpus wrangling, a series of tests with 

samples of interpreting corpora will be conducted in order to illustrate its applicabil-

ity. Detailed information on the samples subject of the corpus wrangling tests is pro-

vided in Table 3.1. The wrangling approaches proposed in this study seek to automat-

ically apply a consistent structure to unstructured data, as well as to merge samples of 

corpora that share research goals and representativeness of linguistic data. The differ-

ent data structures (plain text, markup, rows and columns) and methods used for 

wrangling these samples of interpreting corpora will be compared, and merits and 

deficiencies of each method will be analyzed. 

Sample (filename) Data source 
a1_2005_st_int 
(paragraph 1) 

Sample extracted from the CEPIC; original raw data source: 
http://www.info.gov.hk/gia/general/200510/12/P200510120209.htm 

a1_2005_st_int 
(paragraph 2) 

Sample extracted from the CEPIC; original raw data source: 
http://www.info.gov.hk/gia/general/200510/12/P200510120209.htm 

a1_2005_st_int  
(paragraph 3) 

Sample extracted from the CEPIC; original raw data source: 
http://www.info.gov.hk/gia/general/200510/12/P200510120209.htm 

18-01-10-a-023-int-es-
en (intervention 23) 

https://www.europarl.europa.eu/doceo/document/CRE-7-2010-01-
18_EN.html 

18-01-10-a-031-int-en-
es (intervention 31) 

https://www.europarl.europa.eu/doceo/document/CRE-7-2010-01-
18_EN.html 

18-01-10-a-036-int-en-
es (intervention 36) 

https://www.europarl.europa.eu/doceo/document/CRE-7-2010-01-
18_EN.html 

Table 3.1. Samples used in the corpus wrangling tests of this study. 
 

The literature review revealed that up to date there have been no standards in 

CIS to collect, transcribe, annotate, and share datasets. Chapter 2 provided a descrip-

tion and a comparison of the idiosyncratic approaches taken to construct interpreting 

corpora during the past 22 years. Moreover, it provided a description and a review of 

the available software that has gained relevance during the past decades to build, ana-

lyze, and share monomodal and multimodal interpreting corpora. For the manage-

ment and sharing purposes that cannot be covered with any of the available methods 

explained in the literature review, based on available software, this study proposes 
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four methods, based on writing programs. The overarching goal of the current re-

search is to increase size and availability of interpreting datasets. This chapter will 

focus on the proposed steps to recycle and/or consistently merge interpreting corpora 

automatically. 

Data science, a subfield of computer science, is defined as a “concept to unify 

statistics, data analysis, and their related methods, in order to understand and analyze 

natural, human and social phenomena with data” (Hayashi et al., 1998, p. 40). “Data 

science consists of three phases: design for data, collection of data, and analysis on 

data” (p. 41). Within the phases of data design and collection, the most relevant con-

cept that will be applied in this chapter is “data wrangling”. Data wrangling is “a 

process of iterative data exploration and transformation that enables analysis” (Kan-

del et al., 2011, p. 272); it is an umbrella term that involves not only exploration, 

transformation, and cleansing of data, but also other methods to managing data, con-

sistent merging of different sources, and ensuring reproducible results (Endel & 

Piringer, 2015). Thus, corpus wrangling is the process to apply the data wrangling 

methodology to corpus data, in order to iteratively explore, transform, cleanse, and 

manage data, to merge textual datasets consistently, and to synchronize audio-video 

data with textual data, allowing the resulting dataset to be queried and analyzed in an 

open access website. Section 3.1 will introduce details about the different data struc-

tures involved in the corpus wrangling tests of this study; Section 3.2 will present two 

tests with data wrangling as a method to apply structure to unstructured data in order 

to recycle interpreting datasets; and finally, in Section 3.3, corpus wrangling will be 

used in two more tests as a method to consistently merge samples of existing struc-

tured datasets, in order to obtain larger, more informative, and reusable corpora that 

could be made open access. 

 

3.1 Data structures 

A data structure is a storage format, management, and data organization that fa-

cilitates efficient “access and modification of data”; “there are several basic and ad-

vanced types of data structures, all designed to arrange data to suit a specific pur-

pose” (Cormen et al., 2009, p. 9). Consistent data structures allow users to manage, 
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access, and analyze data in appropriate ways. There exists no single data structure 

that is suitable for all purposes; therefore, before applying a specific data structure, 

we need to know the strengths and limitations of the different available structures. 

Section 3.1 will introduce the three data formats that will be used in the tests of this 

study: Section 3.1.1 will elaborate on plain text, also referred to as unstructured data 

format in this study; Section 3.1.2 will elaborate on XML (eXtensible Markup Lan-

guage), and will briefly introduce XSLT (eXtensible Stylesheet Language Transfor-

mations); and finally, Section 3.1.3 will elaborate on rows and columns, and will 

briefly introduce SQL (Structured Query Language). 

 
3.1.1 Plain text (unstructured data) 

A plain text file is defined as a file stored in a computer, which consists only of 

characters, such as numbers, letters and symbols; this type of file is usually saved 

with the file extension .txt (Hardie, 2014). It does not contain a valid data structure 

that allows a computer to efficiently distinguish the different parts of the document, 

such as the title, the speaker(s), the annotations, or the actual main text. Figure 3.1 

(based on McEnery & Hardie, 2012, p. 30) illustrates an example of a template that 

could be used for systematic data collection of orthographic transcriptions of spoken 

data encoded in plain text. 

< Title = Conversation from BNC > 
< Date = 20220328 > 
< speaker 1 = Jonathan, male, 31 > 
< speaker 2 = June, female, 35 > 
Jonathan 357 It's poached 
June 358 < unclear > 
Jonathan 359 Egg in the batter. 
June 360 Egg in the < ba >< 2s > batter? 
 

Figure 3.1. A conversation based on utterances from the BNC, in plain text. 
 

This approach to construct corpora in plain text with the aid of a template to 

provide a minimalistic structure has become a common practice in interpreting stud-

ies. The template for the EPIC corpus (Monti et al., 2005) was developed to collect 

interpreting data from the European Parliament and to store it in plain text consistent-

ly. Most corpus-based interpreting studies collecting data from the same source have 
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leveraged the same or a similar template (this template will be introduced in Section 

4.1). However, this template is only human readable, and it is of little use when a 

corpus is composed of a large number of individual files. Metadata and annotations 

included in this kind of minimalistic markup language can only be analyzed manual-

ly. As humans, we can deduct most implicit information in Figure 3.1; we can deduct 

that the first four lines of the document contain metadata and the last four lines con-

tain the text to be analyzed, but we need to omit the first word of each sentence, 

which is the name of the speaker who utters the text included in this line. Finally, let 

us suppose that we have access to a set of specific guidelines for annotation, so we 

understand <unclear> means that the transcriber was unsure about this utterance, 

<ba> is a repetition, and <2s> is a pause that lasts two seconds. But computers cannot 

deduct, or understand human concepts, or recognize the different parts of a text, or 

know that the first word of each sentence is the name of a person. The only way to 

allow computers to “understand” for example what are metadata and annotations, 

what is the name of each speaker who utters the transcribed text of each sentence, 

what is each annotation and what it represents, etc., is to apply a consistent and valid 

data structure to each document included in a corpus; the structures that will be ap-

plied in this study to plain text are XML (Section 3.1.2) and rows and columns (Sec-

tion 3.1.3). 

Word processor files include some markup information, such as font color, dif-

ferent kinds of highlighting, footnotes, and hyperlinks. For example, the beginning 

and the end of a series of words highlighted in bold would be represented in the 

background of a file created in a word processing file like this: 

<b>these words are highlighted in bold</b> 

These opening and closing tags that delimit the text font represented in bold can 

only be seen if we save the document, for example, as an .xml file. Word processors 

apply markup to documents automatically when they are created by users, but this 

markup information is mostly limited to stylistic functions. This markup is commonly 

of little use to manage, analyze, and share corpus data, for instance, in a corpus man-

agement and query tool, or in a dedicated website; therefore, in this study, corpora 

that have been created using word processor software, such as Microsoft Word or 
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Notepad, are considered to be presented in plain text. A plain text structure prevents 

reusability and compatibility with other existing or yet non-existing corpora that 

share representativeness and theoretical convergence. 

 

3.1.2 eXtensible Markup Language (XML) 

Both HTML and XML are agreed ways to represent and share structured data 

between different applications and platforms, since both use specific conventions to 

encode data reliably. HTML52 (Hyper-Text Markup Language) is a language used to 

dictate the structure and the overall view of websites and the data they contain. How-

ever, this markup language is rigid, which means that it has a limited number of tags 

that can be applied to information. But XML53 (eXtensible Markup Language), dif-

ferently, is a flexible (or extensible) markup language that allows users to define their 

own tags. Thus, we can create our own tags to apply to our corpus, in order to address 

specific research questions; for example, if we seek to study interpreting disfluencies, 

we can apply these opening and closing tags: 

<repetition_disfluency>ba</repetition_disfluency> 

However, this example of opening and closing tags would be cumbersome to 

apply manually. Hence, we could use a more convenient form, such as “rd”, which 

could stand in this example for “repetition_disfluency”. This shorter form to markup 

this specific linguistic phenomenon would also prevent errors caused by wrongly 

spelling the tag if they are applied during a process of manual annotation; thus, “rd” 

would be less cumbersome to apply, and less prone to cause errors at a later stage 

during the analysis phase: 

<rd>ba</rd> 

“An XML file is a type of plain text file”, but with a valid markup language en-

coded, so as to specify the different parts of a document (schema), i.e., text, text sec-

tions, annotations, and metadata; this type of file is usually saved with the file exten-

sion .xml (Hardie, 2014, p. 83). The text in the document includes the actual words, 

annotations, and metadata that will be analyzed, which are nested within a valid tex-

                                                 
52 https://en.wikipedia.org/wiki/HTML 
53 https://en.wikipedia.org/wiki/XML 
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tual markup structure. A consistent nesting of textual data within textual markup fa-

cilitates an advanced usage of the data, for example, by allowing users to perform ad-

vanced queries beyond frequency lists, collocates, and concordances, optionally from 

a dedicated website. In corpora that include spoken data, the information provided by 

textual markup can help scholars to engage in advanced analysis of transcripts. Usu-

ally, metadata nested in markup language identifies the recorded speakers, and pro-

vides further information about them, such as age and gender. Moreover, textual 

markup is used to indicate when an utterance from a certain speaker starts and when 

it is finished. 

The literature review revealed that during the past 22 years some interpreting 

corpora have been marked up with XML. This encoding standard is widely used 

nowadays not only to apply structure to corpus data (written or spoken), and to per-

form advanced corpus queries (e.g., with the CWB system, powered by the CQP lan-

guage, used in the EPIC project), but also for other purposes such as “to transfer web 

pages and word-processor documents reliably from one machine to another” (McEn-

ery & Hardie, 2012, p. 30). The rationale to encode text in XML is that a computer 

cannot deduct or understand implicit ideas such as the different sections of a text, or 

be intelligent and intuitive when processing text in the same manner that humans are. 

Therefore, we need to provide some kind of (valid) support to the document, so as to 

help the computer “understand” what are the different sections that the document is 

composed of, and what types of data these sections contain (e.g., textual, numerical, 

date, Boolean, etc.); in other words, we need to apply a data structure, and run a pro-

cess of validation (DTD files for validation of XML documents will be explained in 

Section 4.4). Figure 3.1 illustrated an example of plain text with a template which 

provides a minimalistic structure that can be interpreted by humans, and analyzed on-

ly manually. Figure 3.2, illustrates the same example, but this time a valid XML 

structure has been applied, which cannot only be interpreted by humans, but also by 

computers: 
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<Title="Conversation from BNC" /> 
<Date="20220328" /> 
<u id="357" name="Jonathan" gender="male" age="22">It's poached</u> 
<u id="358" name="June" gender="female" age="33"><unclear/></u> 
<u id="359" name="Jonathan" gender="male" age="22">Egg in the bat-

ter</u> 
<u id="360" name="June" gender="female" age="33">Egg in the 

<repet>ba</repet><pause>"2"</> batter?</u> 
 

Figure 3.2. A conversation based on utterances from the BNC, in XML. 
 

Annotations are normally encoded with the same textual markup conventions. 

For instance, the opening (< >) and closing (< />) XML tags can also be used to indi-

cate paralinguistic information, such as repetitions, or pauses, or other linguistic phe-

nomena. Moreover, an XML structure allows the document to be enriched with fur-

ther layers of annotations, as illustrated in Figure 3.3, in which not only a repetition 

and a pause have been added as further layers of annotation to enrich the document 

(highlighted in bold, just to illustrate the example), but also some extra automatic an-

notations related to each token, i.e., POS, and lemma. So far, a monomodal interpret-

ing corpus could be presented as in the example of XML structure provided in Figure 

3.3. 

<Title="Conversation from BNC" /> 
<Date="20220328" /> 
<u id="357" name="Jonathan" gender="male" age="22"><w pos="PRP" 

lemma="it">It</w> <w pos="VBZ" lemma="be">'s</w> <w 
pos="VBN" lemma="poach">poached</w></u> 

<u id="358" name="June" gender="female" age="33"><unclear/></u> 
<u id="359" name="Jonathan" gender="male" age="22"><w pos="NNP" 

lemma="egg">Egg</w> <w pos="IN" lemma="in">in</> <w pos="DT" 
lemma="the">the</w> <w pos="NN" lemma="batter">batter<w/></u> 

<u id="360" name="June" gender="female" age="33"><w pos="NNP" lem-
ma="egg">Egg</w> <w pos="IN" lemma="in">in</> <w pos="DT" 
lemma="the">the</w> <repet>ba</repet><pause>"2"<pause/> <w 
pos="NN" lemma="batter">batter<w/> <punct pos="PU" lem-
ma="?">?</punct></u> 

 
Figure 3.3. A conversation based on utterances from the BNC, in XML, with more 

layers of annotations than the previous example. 
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And finally, Figure 3.4 illustrates an example of an utterance in a multimodal 

interpreting corpus in XML structure, enriched with audio-video and textual data 

synchronization markup. In this example, the beginning and ending times of each 

word (timestamps) have been added to enrich the document. Enriching the data with 

timestamps allows a more efficient approach to analyze multimodal corpora, since we 

can (e.g., with EXMARaLDA or Glossa) generate a concordance list, then click on a 

word of interest, and automatically be directed to the moment in the recording when 

the word of interest is uttered. A multimodal interpreting corpus could be presented in 

the following data structure (timestamps are in bold just to illustrate the example), as 

presented in Figure 3.4. 

<u id="357" name="Jonathan" gender="male" age="22"><w pos="PRP" 
lemma="it" begin="0.011" end="0.211">It</w> <w pos="VBZ" lem-
ma="be" begin="0.212" end="0.312">'s</w> <w pos="VBN" lem-
ma="poach" begin="0.511" end="1.501">poached</w></u> 

<u id="358" name="June" gender="female" age="33"><w begin="1.700" 
end="3.011"><unclear/></w></u> 

 
Figure 3.4. A conversation based on utterances from the BNC, in XML, with 

timestamped words (synchronized audio-video and text). 
 

Some scholars provide complete introductions and gentle tutorials on the appli-

cation of XML to texts in the humanities and social sciences. For example, Hardie 

(2014, p. 73) suggests the application of a “modest” XML structure to linguistic cor-

pora, argues for the necessity of this approach in corpus linguistics, and includes a 

complete basic tutorial with sufficient content to learn how to apply XML structures 

to plain text. A similar approach is found in Birnbaum (2017), who argues for the im-

portance of the application of XML structures in the humanities, and also includes a 

gentle tutorial to learn how to apply XML structures to data, in order to address spe-

cific research questions. Furthermore, Birnbaum (2017) provides guidelines on how 

to take a semi-automatic approach to apply XML structures with Oxygen54 XML edi-

tor. These two scholars explain in detail all the basic rules of XML, such as well-

formedness and validation of the XML structure of the documents included in a cor-

                                                 
54 https://www.oxygenxml.com/ 
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pus. Another important aspect of XML is that this kind of files should use “proper 

Unicode encoding” (see McEnery & Xiao, 2004); in corpus linguistics, scholars nor-

mally use a specific “form of Unicode called UTF-8” (Hardie, 2014, p. 83). 

 

The eXtensible Stylesheet Language Transformations (XSLT) 
XSLT55 (Extensible Stylesheet Language Transformations) (Clark, 1999) is a 

programming language which was mainly developed to parse and generate XML 

documents; it is written in XML syntax. It is a functional programming language that 

supports a rule-based declarative programming style. In XSLT, we specify the output 

that should be produced when processing specific patterns in the input (rule-based 

approach); differently, with a procedural programming language (such as Python or 

Perl), we need to specify the tasks that need to be performed, and the sequence of the-

se tasks. A program written in XSLT is usually called a stylesheet. Initially, a 

stylesheet contains a list of executable transformation rules and target structure that is 

automatically applied to the input file, so a new file (output) is generated, containing 

the same information as the original file, but with a modified structure.  

XML Path Language (XPath) is included within XSLT so as to help navigating 

the original XML file; it generates a variable for each value in the original file, which 

is taken from the XML tree. Thus, we can create an XSLT file with the purpose of 

automatically converting (translating) a specific XML structure presented in a da-

taset, into a different XML structure. For example, all the values in the original file 

within <rd> and </rd> could be automatically renamed and/or relocated in the newly 

created output file without losing information. XSLT can also be used to write pro-

grams to convert files in XML structure into different files with different markups, 

such as HTML. Therefore, it allows versatility not only between XML formats, but 

also among other different markup-based formats (Lenz & Storrer, 2017, p. 435). 

XSLT could be used, for instance, to transform XML generated data by EXMARaL-

DA software into an XML format that could be used directly with, e.g., Glossa. Ap-

pendix 5 shows an example of XML to XML translation with an XSL Transformation 

stylesheet. 

                                                 
55 http://new.renderx.com/files/demos/xmlspec/xslt/REC-xslt-19991116.pdf 
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3.1.3 Rows and columns 

The last data structure described in this section is the concept of rows and col-

umns; it is an umbrella term to refer to data structures in which data is stored in simi-

lar ways, such as tab separated data (each datum in a row is separated by a tab, simi-

lar to a spreadsheet), or comma separated data (each datum in a row is separated by a 

comma, and strings are presented within quotation marks). Nowadays, large data-

bases are commonly structured in this format, and are mostly queried with SQL 

(Structured Query Language). SQL can be used not only to query databases in a rows 

and columns format, but also “to define the structure of the data, modify data in the 

database, and specify security constraints” (Silberschatz et al., 2019, p. 65). SQL lan-

guage will not be explained in detail in this study, since it would be too extensive to 

be presented within the confines of this dissertation, and it is not strictly necessary to 

illustrate the tests to wrangle samples of interpreting corpora; for a complete intro-

duction to SQL, Silberschatz (2019) includes all the necessary information and ex-

amples to manage and query databases. This study will test the applicability of the 

corpus wrangling methods with data in rows-and-columns-based structure, but with-

out resorting to SQL.  

As mentioned in the literature review, translation and interpreting corpora que-

ried with tools such as CWB, NoSKE, or Glossa, are initially presented in an XML 

structure, and automatically converted (indexed) into a rows and columns structure, 

so users can query corpora efficiently (faster). Moreover, structured data based in 

rows and columns is also present in the method proposed by Carl and Yamada 

(2017), which seeks to transcribe audio data automatically with IBM ASR and to 

generate a file in ELAN-readable format. Figures 3.5 and 3.6 illustrate how the initial 

example of spoken data in plain text (Section 3.1.1) could be represented in a rows 

and columns format. All the information could be included in just one table, however, 

in order to avoid repetition of information, a relational table has been added. Rela-

tional tables are a form of data structure in which each table contains related infor-

mation to the other table(s). A table consists of columns, and for each single column 

there must be a unique name. In a table, every row represents a piece of information. 
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Relational tables are “connected” to each other by having at least one column in 

common. In the following example, Figure 3.5 and Figure 3.6 are “connected” to 

each other by the column named “who”; in other words, the column “who” is present 

in both tables. Figure 3.5 includes information about the speakers’ metadata, and Fig-

ure 3.6 includes information about utterances and annotations. 

who name gender age 

speaker1 Jonathan male 22 

speaker2 June female 33 
Figure 3.5. A conversation based on utterances from the BNC, in rows and columns 

(table including information only about speakers’ metadata). 
 

u_id who pos lemma begin end word 

357 speaker1 PRP it 0.011 0.211 It 

357 speaker1 VBZ be 0.212 0.312 's 

357 speaker1 VBN poach 0.511 1.501 poached 

358 speaker2 NA NA 1.7 3.011 [unclear] 
Figure 3.6. A conversation based on utterances from the BNC, in rows and columns 

(table including information only about utterances and annotations). 
 

3.2 Recycling interpreting corpora 

The following tests were conducted to illustrate the feasibility of recycling in-

terpreting data by automatically applying XML markup language structure (Section 

3.2.1) and rows and columns structure (Section 3.2.2) to unstructured data (plain 

text). This can be a first step to merge unstructured interpreting data with other da-

tasets that share representativeness and theoretical convergence. Likewise, this can 

also be an approach to adapt interpreting data in plain text so it can be presented in a 

dedicated open access website powered by monomodal management and corpus que-

ry tools such as CWB, or NoSKE. The recycling tests included in the following sec-

tions consisted of: 1) collecting interpreting data samples from the European Parlia-

ment plenary sessions in a template designed for the EPIC project (Monti et al., 2005) 

in plain text, and applying a valid XML structure automatically; and 2) collecting da-
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ta from the National People’s Congress, extracted from the CEPIC (Pan, 2019a, 

2019b, forthcoming b) corpus in a template which was designed for systematic data 

collection in plain text, and applying a rows and columns structure automatically. 

 

3.2.1 Method 1: Plain text to XML 

This method to wrangle data from plain text into an XML structure is based on 

a combination of the EPIC (Monti et al., 2005) method to collect raw data into tem-

plates in plain text, and the ECPC (Calzada, 2006a, 2006b) method to write programs 

in order to apply structure to unstructured data. Previous work (Lázaro Gutiérrez & 

Sánchez Ramos, 2015) in corpus-based interpreting research followed a similar ap-

proach in order to recycle a dataset in plain text into structured data in XML. This 

approach consisted of writing a program mostly powered by regular expressions to 

manipulate textual data initially presented in plain text and to convert it to data struc-

tured in XML format. Appendix 1 contains the program written for the present study 

to recycle plain text into structured data in XML. The program included in Appendix 

1 was written in Python56, which is a general-purpose, high-level programming lan-

guage. This language to write programs has become, together with R57 programming 

language (a programming language specifically designed for statistical computing), 

the most widely used languages in data science. The current test leverages Python to 

wrangle the selected samples. 

The method developed for this section consisted of: 1) retrieving video samples 

of interpreting data from the European Parliament official website58 (specifically 

from the plenary session taking place on 18 January 201059), and uploading the vide-

os to Speechmatics60 in order to automatically obtain transcriptions. It was necessary 

to obtain an API key and a password from Speechmatics to use their Application Pro-

gramming Interface (API61) service. 2) After uploading the videos to Speechmatics, 

and obtaining an API key and password, we wrote a program that starts by requesting 

                                                 
56 https://www.python.org/ 
57 https://www.r-project.org/ 
58 https://www.europarl.europa.eu/plenary/en/debates-video.html 
59 https://www.europarl.europa.eu/doceo/document/CRE-7-2010-01-18_EN.html 
60 https://www.speechmatics.com/ 
61 https://en.wikipedia.org/wiki/API 
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a list of all the transcription files in our Speechmatics account (the list can be filtered 

by date); this file is downloaded to our computer. The program converts the transcrip-

tions list into a script that requests each individual record to be downloaded to our 

computer with curl command. 3) In the next step, the program executes the newly 

created script, and creates a new directory where all the transcriptions are download-

ed in a batch process. 4) Next, the program extracts the relevant information (tran-

scription, plus transcribed language, filename, and duration in seconds) from the files 

downloaded from Speechmatics (json62 files) into plain text, and automatically ap-

plies an XML structure. 5) Next, the program tokenizes the text with the Natural 

Language Toolkit (NLTK63), counts the number of tokens in each document, and 

adds the number of tokens to the metadata. 6) After having used NLTK, the program 

calculates duration, text length, and number of words per second (see Sandrelli et al., 

2011). 7) Finally, all the metadata from the Members of the European Parliament (se-

lected legislatures) is scraped with Beautifulsoup64 from the official website into a 

single file into our computer. 8) At this stage, we proceeded with the revision of tran-

scriptions and enrichment of text with annotations of paralinguistic features. Moreo-

ver, we added the name and gender of each speaker manually. 9) After this process of 

revision, annotation, and manual addition of each speaker’s name and gender, the last 

step consisted of using an available program, developed by Koknat65 (2009) with the 

purpose of transferring the metadata (a file was previously generated with Beautiful-

Soup containing this information) consistently to each document, which so far only 

had the name and gender of each speaker. 

Speechmatics not only had a user-friendly interface, but also an efficient API 

service that allowed batch processing of files. This automatic transcription service 

was an ideal tool for beginner and advanced users alike. Unfortunately, this company 

ceased its service to individual users by the end of 2020, and limited its service to 

provide automatic transcriptions to companies. Scholars with large amounts of audio-

video data in need of transcription may still consider this option. This test could have 

                                                 
62 https://www.json.org/json-en.html 
63 https://www.nltk.org/ 
64 https://beautiful-soup-4.readthedocs.io/en/latest/ 
65 https://www.perlmonks.org/index.qs1968.pl/?node_id=798954 
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been performed also with IBM ASR service (a program for this purpose is provided 

in Appendix 6), although the transcription files generated by IBM are stored in a 

slightly different format than Speechmatics. Hence, the program written for this test 

should be slightly modified if we would use it with a different automatic transcription 

service, such as the one provided by IBM. The results of this test are presented and 

discussed in Section 4.1, and the program written to wrangle interpreting data in this 

test, which was performed to illustrate the application of an XML structure to plain 

text, is included in Appendix 1. 

 

3.2.2 Method 2: Plain text to rows and columns 

This method to wrangle data from plain text into a rows and columns structure 

is based on the methods employed in the CEPIC (Pan, 2019a, 2019b, forthcoming b) 

to collect raw data into templates in plain text, and to write a program in order to ap-

ply a rows-and-columns-based structure to unstructured data. This approach consisted 

of writing a program mostly powered by regular expressions to manipulate textual 

data initially presented in plain text and to convert it to data structured in rows and 

columns. Appendix 2 contains the program written for the present study to recycle 

plain text into structured data in rows and columns. The program included in Appen-

dix 2 was written in Perl66, which is, like Python, a general-purpose, high-level pro-

gramming language. This language has been commonly used by linguists working 

with corpora during the last decades. However, it is less user-friendly (given its com-

plex syntax) than Python; moreover, it has fewer libraries (tools for specific purpos-

es) than Python. These are some reasons why Perl has not become one of the most 

popular languages in Data Science, as Python and R programming languages. The 

current test leverages Perl to wrangle the selected samples. 

The method developed for this section, based on the CEPIC methodology, con-

sisted of: 1) retrieving video samples and their respective official transcriptions of 

interpreting data from the HK LegCo67. 2) The official transcriptions were modified 

so as to convert them into verbatim transcriptions following orthographic conven-

                                                 
66 https://www.perl.org/ 
67 https://www.legco.gov.hk/tc/index.html 
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tions, with the aid of the video recordings. Each interpretation and original speech 

was initially stored in a Microsoft Word document with file extension .docx. 3) First, 

we converted all the files with .docx extension into files with .txt extension in UTF-8 

character encoding; the available tool we used for this batch processing was AntFile-

Converter (Anthony, 2021). 4) After converting the Microsoft Word documents into a 

suitable format for further batch processing of files, we wrote a program, included in 

Appendix 2, to wrangle the documents in plain text format to rows and columns, spe-

cifically in a tab separated structure. 5) Once the content of the files (metadata, textu-

al information, and annotations) was presented in a columns and rows structure, we 

concatenated all the files with cat command: 

$ cat *.txt > concatenated_file.txt 

At this step, the file could be opened with Microsoft Excel and saved in an .xlsx 

format. 6) After this processing, the resulting file was ready to be queried with SQL, 

which could not have been possible with plain text, or Microsoft Word files (in both 

cases, unstructured text). Microsoft Excel allowed enhancing the corpus manually 

with a user-friendly interface. This test could have been also performed by creating a 

final file with .sql extension; however, this would have been a more advanced ap-

proach, with a less user-friendly environment to engage in manual revisions to en-

hance the quality of the data (e.g., manual revision of the automatically applied POS 

tags). The results of this test are discussed in Section 4.2, and the program written to 

wrangle data in this test, which was performed to illustrate the application of a struc-

ture based on rows and columns to plain text in order to recycle unstructured data, is 

included in Appendix 2. 

 

3.3 Merging interpreting corpora 

XML compliant corpora and corpora structured in tables (rows and columns) 

are potentially recyclable within larger datasets. The justification to wrangle the sam-

ples of interpreting corpora included in Table 3.1 is that even though they do not 

share the same data structure, they share representativeness, balance, and theoretical 

convergence. Thus, by writing a program and applying a certain number of necessary 

steps, these samples, collected from different sources (from different official govern-
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mental websites), could be consistently merged to create a new larger and more in-

formative dataset that could be made open access in a dedicated website powered by 

multimodal management, visualization, and corpus query tools such as Glossa. The 

following tests were conducted with the goal of testing the feasibility of wrangling 

interpreting data from different sources and presented in different data structures, in 

order to consistently merge them; thus, we needed to wrangle textual information, 

metadata, and annotations from different sources. For ethical considerations, permis-

sion to use the samples from the CEPIC was requested from the main project coordi-

nator. 

The first merging test (Section 3.3.1) consisted of converting data samples in 

XML structure (created in the previous section, from an initial template in plain text 

based on the EPIC corpus) into a structure in rows and columns compatible with the 

CEPIC corpus, in order to merge both sets of samples consistently in a rows-and-

columns-based structure. The second merging test (Section 3.3.2) consisted of taking 

data samples in rows and columns from the CEPIC corpus, and converting them into 

a structure in XML compatible with similar data to the EPIC corpus, in order to 

merge both sets of samples consistently in an XML-based structure. 

 

3.3.1 Method 3: XML to rows and columns 

The test to illustrate this method sought to convert a sample presented in XML 

into a rows and columns structure, to subsequently wrangle it with another sample in 

rows and columns; in order words, we adapted the first dataset to the structure of the 

second, and then we proceeded to merge both datasets in the structure of the second. 

Not only textual information, but also metadata and annotations needed to be trans-

formed. For this test, we wrote a program in Python that combined different available 

tools: 1) the ElementTree68 XML API, which is a Python module to implement an 

efficient and simple API to parse and create XML data; and 2) pandas69 (McKinney 

et al., 2012) (its name is derived from the term “panel data”, used in statistics), which 

                                                 
68 https://docs.python.org/3/library/xml.etree.elementtree.html 
69 https://pandas.pydata.org/ 

https://docs.python.org/3/library/xml.etree.elementtree.html
https://pandas.pydata.org/
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is a Python library70 for advanced data manipulation and analysis, and in this project 

it was used to assist in the process of data conversion into tables, and management of 

tables. 

The first test to merge interpreting corpora consisted of firstly converting one 

corpus in XML to rows and columns, which is the data format of the second corpus, 

and secondly, both corpora were consistently merged following the format of the se-

cond corpus. These are the steps that were taken in this method: 1) XML is a hierar-

chical data format, thus the XML data structure was parsed into a tree, and each XML 

element was converted into a variable (e.g. speaker name, location, speech, etc.), with 

ElementTree; 2) by looping through the whole XML document, all the elements were 

collected into different series of data (similar to creating a column for each related 

datum, e.g. one column with speaker name, location, speech, etc.), with ElementTree; 

3) all the columns were joined together consistently into tables, with pandas; in the 

case of the European Parliament (EP) data, English and Spanish were the languages 

included in this corpus; the newly created table for English data was aligned with the 

newly created table for Spanish data, by applying a full outer join on “intervention 

id”, with pandas, since this column was present in both tables. Outer join function 

allowed retaining all the data; it automatically applied a null value to all the rows and 

columns that were not shared between the two joined tables. 4) Next step was to ho-

mogenize the columns of the newly created table (with English and Spanish aligned 

texts) into CEPIC format (rows and columns), with Pandas. And 5) finally, the newly 

created table with the ECPC bilingual data aligned and the homogenized column 

names to CEPIC format was concatenated to the CEPIC sample, with Pandas. The 

results of this test are discussed in Section 4.3, and the program written to wrangle 

data in this test, which was performed to illustrate the conversion of data from XML 

into rows and columns, with the purpose of eventually merging this data with other 

data in the same structure, is included in Appendix 3. 

 

                                                 
70 A module only provides a single piece of functionality, whereas a library is a collection of related 
functionalities; thus, a library will typically contain multiple modules. 
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3.3.2 Method 4: rows and columns to XML 

In order to simplify the test to illustrate Method 4, instead of using more ad-

vanced methods such as writing a program in Python, we wrote a program just con-

taining one line of code in Perl, containing regular expressions, following the ECPC 

methodology for corpus data processing. This test sought to convert an existing sam-

ple presented in rows and columns into an XML structure, to subsequently wrangle it 

with another sample in XML; in order words, we adapted the first dataset to the struc-

ture of the second, and then we proceeded to merge both datasets. Like in the previ-

ous test, not only textual information, but also metadata and annotations needed to be 

transformed. For this test, we wrote a short program that relies mainly on regular ex-

pressions, in order to find textual patterns, extract information from these patterns 

into variables, and eventually insert these variables into the decided XML structure. 

The second approach to merge data, conversion from table (rows and columns) 

to XML, consisted of: 1) first, we wrote one line of code in which every datum in a 

row (43 data, since there is a total of 43 columns) was extracted and contained into a 

variable. In this program, each variable is represented by a dollar sign ($), and a 

number, since we used Perl-based regular expressions. Therefore, the first datum 

from the first column was kept in “$1”, the second datum was kept in “$2”, and so 

on. Since each datum in the sample was consistently separated by a tab, each variable 

was separated by a “\t”, which is a representation of tabs that can be used with regular 

expressions. 2) After having stored each datum of each row into a variable, the next 

step was to define an XML structure, which was the same as the target XML data 

structure. Then, all the variables were inserted into this XML structure automatically. 

3) And finally, the newly converted sample into XML was concatenated with another 

sample in a similar XML structure. The results of this test are discussed in Section 

4.4, and the program written to wrangle data in this test, which was performed to il-

lustrate the conversion of data from rows and columns into XML, with the purpose of 

eventually merging these data with other data in the same structure, is included in 

Appendix 4.  
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Chapter 4 - Corpus Wrangling Examples and Theoretical Discussion 
In Chapter 3 we defined the relatively innovative concept of corpus wrangling, 

which could contribute to expanding the range of technical approaches to data collec-

tion, management and sharing, in order to overcome the size limitation and unavaila-

bility of interpreting corpora. We proposed four methods to wrangle data, based on 

writing our own programs, to expand the possibilities of data manipulation that can-

not be covered with available existing software. We developed this approach taking 

as a reference Biber’s (1998) argument for the need to write our own programs in so-

cial sciences and the humanities, for the research methodological needs that cannot be 

covered by resorting to available software that can be downloaded and installed in 

our computer. Biber’s approach expands the range of analyses and applications in 

which we can engage with our data. This chapter will present the results of the tests 

conducted in the previous chapter, and will discuss the merits and limitations of each 

of the four methods to wrangle interpreting data. The four programs written to wran-

gle data in the four methods proposed in this study can be found in Appendices 1, 2, 

3, and 4 respectively. These programs are used in this study to illustrate the feasibility 

of the corpus wrangling methodology with examples; they could be used as a refer-

ence to write more detailed programs to be used to wrangle entire interpreting da-

tasets, in order to recycle and merge data, for the needs that currently existing soft-

ware cannot cover. The following sections will first present the initial interpreting 

sample, the result of wrangling each sample, and a discussion on the merits and limi-

tations of each approach. 

 

4.1 Method 1: Plain text to XML 

Figure 4.1 is an example of the template for systematic data collection (Monti 

et al., 2005, p. 7) used in the EPIC project, as well as the rest of interpreting corpora 

that belongs to the EPIC suite of corpora71. This template was the first step that facili-

tated the application of a valid XML structure that could be leveraged with CWB, the 

corpus management and analysis tools that was used to initially present the EPIC. 
                                                 
71 Some of the datasets that belong to the EPIC suite of corpora (Bernardini et al., 2018) include: TIC 
(Kajzer-Wietrzny, 2012), EPICG (Defrancq, Plevoets, & Magnifico, 2015), EPTIC (Ferraresi & Ber-
nardini, 2019), and the Polish Interpreting Corpus (PINC) (Koržinek & Chmiel, 2021). 
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(date: 25-02-04-p 
speech number: 017 
language: en 
type: org-en 
duration: short 
timing: 24 
text length: short 
number of words: 69 
speed: high 
words per minute: 172 
source text delivery: impromptu 
speaker: Cox, Patrick 
gender: M 
country: Ireland 
mother tongue: yes 
political function: President of the European Parliament 
political group: ELDR 
topic: Procedure & Formalities 
specific topic: annotated speeches on matters of political importance 
comments: NA) 
 

Figure 4.1. Template developed for the EPIC project to collect interpreting data from 
the European Parliament in plain text consistently. 

 

The template developed for the systematic collection of interpreting data for the 

EPIC corpus has been used in this study to assist in the production of a final XML 

structure compatible with the EPIC suite of corpora. This template is only human 

readable, and it is insufficient to perform advanced analyses on data when a corpus is 

composed of a great number of individual files. Metadata and annotations included in 

this kind of minimalistic markup language can only be analyzed manually, hence the 

need for a valid data structure; in this test, the valid data structure applied to the sam-

ple in plain text is XML. Unfortunately, details on the automatic application of an 

XML structure on plain text templates are not included in the literature related to the 

EPIC project. This information is necessary, since it could serve as a reference for 

other scholars, on the required steps to make an interpreting corpus open access in a 

website powered by a corpus management and analysis system, such as CWB. There-

fore, in the test conducted to illustrate Method 1 we developed an automatic approach 

from the ground up. Figure 4.2 illustrates the original template in plain text that was 
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used in this study to collect the sample from the EP, based on the template used for 

the EPIC project. 

(filename: 18-01-10-a-023-int-es-en.txt 
intervention: simultaneous interpreting 
interpreter gender: F 
mother tongue: yes 
speaker: CORTÉS LASTRA, Ricardo 
political function: Member of the European Parliament 
 
speech: President, first of all I'd like to express my condolences 
and my solidarity to the victims of the earthquake in Haiti. 
This [er] earthquake is the one which [has] [has the most] has 
done the most damage in living memory. 
[er] [It has already] it's done tremendous harm to a population 
which has always already living in poverty, suffering has for a 
long time been part of every day of the Haiti population, and now 
the situation is even worse. 
Therefore [we] [we] we have a severe Humanitarian situation [er] 
and the people that need our [er] aid and who have to make a con-
tribution also to the future sustainable development. 
comments: NA) 
 

Figure 4.2. Initial template for EP data collection in plain text, before applying a valid 
XML structure. 

 

Not only a valid XML structure was applied automatically, but also some 

metadata, such as the duration of the video, the length of the text, the number of 

words, the speed of the speech, and the words per minute (see Monti et al., 2005; 

Bendazzoli et al., 2011) were calculated automatically. The automatic calculation of 

these metadata alleviates the workload of transcribers/annotators, and ensures repro-

ducibility of results. Moreover, it also ensures consistency in the process, since dif-

ferent transcribers/annotators might use different ways to calculate the same metada-

ta. Finally, the name of each speaker needed to be included in each document manu-

ally, but the rest of the speaker’s metadata was included automatically in each docu-

ment. This last approach also prevents transcribers/annotators to spend unnecessary 

time filling some information in the template manually, and removing potential typos 

or spelling errors, which could tamper with the results of analyzing such data. Figure 

4.3 shows the final result of applying an XML structure to the previous template pre-

sented in plain text for systematic data collection. 
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Figure 4.3. Result of applying an XML structure automatically to a sample of EP in-

terpreting data in plain text format. 
 

Method 1, wrangling data in plain text into XML structure, is mainly useful to 

recycle interpreting datasets that have been used for one study, and never used again. 

By applying an XML structure to such datasets, we allow the data to be made open 

access with an available corpus management and query system, such as CWB, 

NoSKE, or Glossa. Moreover, a data structure also allows users to engage in ad-

vanced queries, such as filtering results by gender, or age. However, Method 1 also 

presents limitations, as for example, the need to decide which specific XML structure 

we need, based on the final tool that we would like to use to present interpreting data. 

Given the flexibility of XML markup language, different software tools accept differ-

ent specific XML formats. Nevertheless, once we have wrangled data in a valid XML 

structure, we only need to create an XSL Transformations stylesheet (as explained in 
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Section 3.1.2, and illustrated in Appendix 5) in order to translate from one specific 

XML format to another. 

 

4.2 Method 2: Plain text to rows and columns 

Figure 4.4 is an example of the template for systematic data collection from the 

HK LegCo official website used in the CEPIC project. This template was the first 

step that facilitated the application of a consistent structure based on rows and col-

umns. This approach to collect data consistently facilitated the automatic application 

of a data structure that could be queried with SQL, based on the requirements of the 

website that was specifically designed to make the CEPIC corpus open access. The 

sample presented in Figure 4.4 was obtained from the CEPIC project (Pan, 2019a, 

2019b, forthcoming b); for ethical considerations, the candidate requested permission 

from the corpus developer, as this sample was extracted from unpublished data; thus, 

[…] has been added to the sample for ethical concerns. 

<Title=CE'spressconferenceonPolicyAddress><Location=HongKo
ng><Date=20051012><Speaker=TsangYamkuen><SpeakerGender
=Male><TranscriptionLanguage=English><DeliveryMode=Dialog
ue><Duration=37m39s>… 
[…] 
I do not intend to repeat the <...><em> my Policy Address which I 
delivered this morning in the Legislative Council. Now in the <in-
audible> Policy Address, I’ve adopted a pragmatic approach. I’ve 
followed <er> the pledges I made during my election. […] Only 
then we would be able to enhance the confidence of the people 
<er> in the future and also the confidence in the government. So 
that’s <er> the approach I have adopted <er> when I prepared the 
Policy Address. So now I will take questions. 
 

Figure 4.4. Template developed to collect interpreting data from the HK LegCo in 
plain text consistently before applying rows-and-columns-based structure (taken from 

the CEPIC project, with permission of the corpus developer [Pan, 2019a, 2019b, 
forthcoming b]). 

 

A consistent structure based on a tabular form of rows and columns was auto-

matically applied to the sample of interpreting data from the HK LegCo. Figure 4.5 

shows the final result of applying a rows-and-columns-based structure to the previous 

template presented in plain text for systematic data collection (the resulting table has 
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been transposed for the purpose of visualization in this dissertation, and […] has been 

added for ethical concerns). 

 
Figure 4.5. Result of applying a tabular structure based on rows and columns auto-

matically to a sample of the CEPIC corpus in plain text format (taken from the 
CEPIC project, with permission of the corpus developer [Pan, 2019a, 2019b, forth-

coming b]). 
 

Method 2, wrangling data in plain text into a consistent structure based in rows 

and columns, like Method 1, is mainly useful to recycle interpreting datasets that 

have been used for one study, and never used again. By automatically applying such 

structure to interpreting data, we allow these data to be made open access with an 
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available corpus management and analysis system, such as CWB, NoSKE, or Glossa. 

Moreover, a data structure also allows users to engage in advanced queries, such as 

filtering results by gender, or age. With Method 2, we applied a structure to a sample 

in plain text, in order to present the data in an ordered manner, in this case, rows and 

columns. From this point, it would be required just a simple step to convert the struc-

ture, for example, from a tabular form to a comma separated form. Once data were 

structured in rows and columns, it allowed a simpler manipulation than data present-

ed in an XML structure. Optionally, we could also divide the main table into relation-

al tables, in order to increase efficiency of access and storage of data, as explained in 

Section 3.1.3. 

 

4.3 Method 3: XML to rows and columns 

Figure 4.6 shows the same sample of interpreting data extracted from the EP 

which was wrangled in Method 1 from a template for data collection in plain text into 

a valid XML structure. Figure 4.7 shows a sample from the CEPIC corpus (trans-

posed, and […] has been added for ethical concerns) featuring a standard table, which 

includes data in an ordered manner, within rows and columns. The CEPIC table has 

been transposed (columns have been positioned as rows, and rows have been posi-

tioned as columns) just for the purpose of visualizing the results of the tests conduct-

ed in this dissertation. Therefore, “id”, “Filename”, “CantoneseRaw”, etc., are actual-

ly column headers, not rows. 
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Figure 4.6. Initial interpreting sample retrieved from the EP in a valid XML structure. 
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Figure 4.7. Initial interpreting sample retrieved from the CEPIC in a valid structure 

based on rows and columns (extracted from the CEPIC corpus, with permission of the 
corpus developer [Pan, 2019a, 2019b, forthcoming b]). 

 

As mentioned above in the methodology section, first, the program loops 

through every element in the samples from the EP in XML format, and creates col-

umns of data; all the columns representing the XML elements are stored in variables, 

and these variables are merged into a table. Eventually, these data extracted from the 

initial XML documents are merged with the table that features CEPIC data, via appli-

cation of an outer join on the “id” column, since this column is present in both tables. 

Outer join function allows retaining all the data; it automatically applies a null value 

to all the rows and columns that are not shared between the two joined tables. 
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Figure 4.8 shows a representation of the process of wrangling these samples, 

the EP data samples in XML, and the HK LegCo data samples in rows and columns, 

are merged into a final structure, which is in this case the same as the HK LegCo 

samples. Figure 4.9 shows the result of testing with the approach proposed in Method 

3. The resulting table obtained from testing with interpreting samples is also trans-

posed (and […] has been added for ethical concerns) just for the purpose of visualiz-

ing the results of the tests in the current dissertation. Therefore, “id”, “Filename”, 

“CantoneseRaw”, etc., are actually column headers, not rows. After having complet-

ed the wrangling process, the last step of the corpus wrangling methodology involves 

an iterative process of normalization of certain features (such as date formats), and 

optionally the addition of newer features included in one corpus but missing in the 

other one, which would enrich the existing corpus, and/or contribute to make a more 

informative newly created corpus. Apart from specific observations that could serve 

as potential additions to the existing corpora, the overarching goal is to create a new, 

larger, and more informative dataset that could be made available to users via, for ex-

ample, a corpus management and analysis system with a friendly website user inter-

face, such as Glossa. 

      +  =  
Figure 4.8. Representation of the process of wrangling interpreting data samples in 

Method 3. 
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Figure 4.9. Result of wrangling and merging samples from the EP, initially in XML, 

with samples from the HK LegCo (extracted from the CEPIC corpus, with permission 
of the corpus developer [Pan, 2019a, 2019b, forthcoming b]), in rows and columns. 
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4.4 Method 4: Rows and columns to XML 

A structure in an ordered manner, such as a format based on rows and columns, 

allows searching for textual patterns with regular expressions. Unlike data in XML, 

which is nested within markup language, and needs to be retrieved with tools such as 

XPath or ElementTree, data in rows and columns is presented in a simpler manner. 

Figure 4.10 (transposed, and […] has been added for ethical concerns) shows the ini-

tial sample data from the HK LegCo (extracted from the CEPIC corpus) in rows and 

columns, that was used in Method 4 to illustrate how to wrangle interpreting data 

from rows and columns into a valid XML structure. This sample from the CEPIC 

corpus, like in the previous examples, has also been transposed (columns have been 

positioned as rows, and rows have been positioned as columns), just for the purpose 

of visualizing the results of the tests in the current dissertation. Therefore, “id”, “File-

name”, “CantoneseRaw”, etc., are actually column headers, not rows. 
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Figure 4.10. Initial sample data from the HK LegCo (extracted from the CEPIC cor-
pus, with permission of the corpus developer [Pan, 2019a, 2019b, forthcoming b]), in 

rows and columns. 
 

The test to illustrate Method 4 required a smaller amount of time to be per-

formed, since we applied a simple but efficient approach to wrangle data with regular 

expressions, following the ECPC methodology. As shown in Appendix 4, we initially 

wrote a single line to find a pattern that includes each datum of each row into a varia-

ble, and in a second step, we defined a valid XML structure, and transferred all the 

variables into their respective nested markup. Figure 4.11 shows the result of testing 

with the approach proposed in Method 4. Although in this test we just converted data 
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from one structure to another, which means that in this test we did not engage in 

merging samples from the different sources, i.e., the EP and the HK LegCo, like we 

did in Method 3. One observation when comparing Method 3 and Method 4 is that 

the first part of these methods, converting from one structure to another, is simpler to 

perform in Method 4, and more time consuming in Method 3. However, for the se-

cond part of these methods, merging data consistently into a decided structure, Meth-

od 3 was simpler, since we just needed to apply a full outer join; the second step in 

Method 4 required a process of validation of the XML structure. This validation can 

be performed either manually, or semi-automatically. 

 
Figure 4.11. Result of wrangling interpreting data from a sample in rows and columns 

into XML structure. 
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DTD files for validation of XML structures 
The validation of XML documents can be performed by manually revising one 

sample, and once we confirm that the data structure of this sample follows all the de-

sired requirements, we can automatically generate a Document Type Definition 

(DTD72) file, which can be used to engage in a semi-automatic process of validation. 

A DTD file can be used to validate as many XML documents in batch process as nec-

essary; this file describes a “contract”, with a set of rules that needs to be followed in 

order to accept or reject each XML document in a corpus. If a document is “rejected” 

(due to invalid XML structure), it raises an error; this error will give us a clue about 

where the error might be, so we can revise and correct the error manually. DTD files 

are commonly used to specify a “contract” between systems, i.e., a specific system 

(e.g., CWB, NoSKE, Glossa) will not accept an XML document unless it conforms to 

a particular schema, which is unambiguously specified in a particular DTD file. We 

can say that an XML document is “valid”, or it has been “validated”, if it meets the 

requirements of the schema included in a specific DTD file. The following example is 

a semi-automatic approach to validate the XML documents of a corpus using 

xmllint73 in a Unix shell using a terminal emulator74. This process provides hints to 

users about where the error should be found, similar to the spelling, grammar, and 

stylistic issues corrector in Microsoft Word: 

$ xmllint --noout --dtdvalid test.dtd test.xml 

Alternatively, we can engage in a fully manual process of validation, by open-

ing each XML file one by one in a web browser, such as Mozilla, or Chrome. If the 

XML file presents a valid structure, in other words, it is well formed, the web brows-

er will just display the XML file. In this process, our browser will automatically ap-

ply indentations to the beginning of some lines, just to facilitate a comfortable visual-

ization of our XML files. If one of our XML documents is not well formed, the web 

browser will display an error message, and will give us a clue about the nature of the 

error. 

  

                                                 
72 http://en.wikipedia.org/wiki/Document_Type_Definition 
73 https://xmllint.com/ 
74 https://en.wikipedia.org/wiki/Unix_shell 
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Chapter 5 - Conclusion 
The literature review in Chapter 2 revealed that studies that have only made use 

of plain text to analyze interpreting data are limited to automatic classic corpus analy-

sis such as frequency lists, concordances, and collocations, thus preventing scholars 

to perform advanced automatic analysis. Another limitation of plain text is that it pre-

vents datasets in this format to be reused and rechecked by other scholars in advanced 

corpus management and query tools such as CWB, or NoSKE. However, we ob-

served an increase in the tendency to transcribe, annotate, and in some cases, share 

interpreting corpora using the EXMARaLDA software. These are pioneering projects 

that have developed a methodology to effectively interchange multimodal interpret-

ing corpora, although currently this approach is only operational by downloading an 

interpreting corpus that has been processed with this software, and opening it with the 

same software, installed in our computer. Chapter 3 presented the corpus wrangling 

methodology, and proposed methods based on writing our own programs in order to 

effectively recycle interpreting data. Once interpreting corpora in plain text are recy-

cled into a valid data structure, the resulting data could be consistently merged so as 

to obtain larger and more informative datasets that could attend to wider goals. Chap-

ter 4 presented the results of testing the proposed corpus wrangling methodology with 

samples of interpreting corpora from the EP and the HK LegCo, as well as a theoreti-

cal discussion on the merits and deficiencies of the different proposed methods. 

Initially, the goal of this study was to wrangle entire interpreting datasets. 

However, given the limitation of available data in interpreting studies, and the time- 

and resource-consuming nature of collecting, transcribing, and annotating interpreting 

data, we decided to illustrate the proposed methodology with samples of interpreting 

data, instead of entire datasets. We used two main sources for data sampling, which 

were presented in Table 3.1: 1) samples of interpreting data collected from the offi-

cial website of the EP; and 2) samples of interpreting data from the HK LegCo, ex-

tracted from the CEPIC. The samples from the EP were transcribed following a semi-

automatic methodology via IBM automatic transcription service, by writing a pro-

gram which is included in Appendix 6; and the revision of transcriptions and annota-

tion of paralinguistic features was performed with jEdit text editor. The samples from 
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the HK LegCo were already transcribed, revised, and annotated, hence ready to be 

used for the main methodological investigation proposed in this study, i.e., analyzing 

technical limitations that hamper empirical research in interpreting studies based on 

corpora, and proposing the corpus wrangling methodology. 

The results of the tests revealed that writing programs to wrangle interpreting 

corpora could provide interpreting scholars with a methodology to recycle and merge 

interpreting data, for the purposes that cannot be covered with currently available 

software. The final goal of wrangling interpreting data in this study was to test meth-

ods that could be used to process datasets automatically in a manner that prepares 

them to be shared online, ideally, with web-based corpus query systems based on the 

Corpus Query Processor (CQP), such as Glossa. The CQP is a system that allows ad-

vance queries from users (using valid XML structures), and has already been lever-

aged not only for monomodal publication of interpreting data, like in the case of the 

EPIC corpus, via CWB interface, but also for multimodal corpora, like the COCA 

corpus. The following sections present a theoretical discussion on the available meth-

odologies to overcome data limitation in CIS, in Section 5.1; then, a description of 

the potential contributions of this study, in Section 5.2; and finally, an analysis on the 

limitations of this research and future outcomes that this study could originate, in 

Section 5.3. 

 

5.1 Theoretical Discussion 

During the past two decades interpreting corpora have seldom been made open 

access, with a few exceptions. In some cases, the availability of datasets is made pos-

sible via payment of required fees, and finally, in a few cases, entire interpreting da-

tasets are available for download. Normally, datasets that are available for download 

are related to projects engaged in simultaneous machine interpreting; however, most 

interpreting datasets that were designed and constructed to test hypothesis and vali-

date interpreting theories are not shared in any way. This issue hampers empirical re-

search in interpreting studies based on corpus data. The literature review revealed that 

Glossa, a web-based corpus query system powered by the CQP that has been availa-

ble since its release in 2008, could be a suitable tool to manage and query wrangled 
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interpreting datasets in open access websites. This approach could contribute to foster 

a collaborative environment in CIS, following the steps of Pan (2020, forthcoming b), 

who argues that open access and larger datasets are necessary for the discipline to ad-

vance further. During the past decades, only monomodal management and query 

online systems have been used to query interpreting corpora, such as CWB and 

NoSKE, which are common systems to query translation corpora, and are limited to 

monomodal analysis of textual data. 

As an alternative to online sharing in a dedicated website, some interpreting 

scholars have used EXMARaLDA to share their multimodal corpora with synchro-

nized audio-video and textual data. This is a practical approach that fosters data inter-

change in a collaborative environment in interpreting studies. This study has found 

that data transcribed and annotated in tools such as EXMARaLDA and ELAN gener-

ate valid data structures that could be further processed (wrangled) into a data format 

that could be managed and queried with Glossa. The advantage of using Glossa over 

EXMARaLDA or ELAN for data analysis is that Glossa is powered by the Corpus 

Query Processor (like CWB or NoSKE). Glossa allows not only the simultaneous 

analysis of audio-video and textual data (multimodal corpus analyses), but also the 

possibility to use it to present a multimodal corpus in a dedicated website, with its 

user-friendly interface. The limitation of Glossa is that it cannot be used to transcribe 

and annotate. Thus, a feasible approach for construction of interchangeable interpret-

ing corpora, with the option to be published online, could be to transcribe and anno-

tate data, either manually or semi-automatically, with EXMARaLDA or ELAN, and 

then wrangle the data generated with these tools into a Glossa valid XML structure. 

This study also found that in many cases interpreting scholars fail to report de-

tails on some technical information such as the size of a corpus, data collection pro-

cesses, and transcription and annotation procedures. The reviewed literature includes 

limited information about the technical details involved in the corpus design of the 49 

interpreting studies based on corpora reviewed in this study; oftentimes this infor-

mation is limited to the description of criteria followed to ensure balance and repre-

sentativeness (data collection), and the description of criteria followed to annotate 

data in order to answer specific research questions (data annotation); other technical 
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details are seldom specified, such as corpus size, or data structure used. This study 

analyzed and compared the technical details involved in the process of building inter-

preting corpora, specifically the potential of different data structures, i.e., markup 

language, and rows and columns. These data structures could be leveraged to recycle 

(e.g., to add or remove further layers of annotations), to reuse (e.g., to make interpret-

ing corpora open access to interested scholars, trainees, and professionals), and to 

make interpreting datasets compatible with other datasets that may share research 

goals. The tests with samples of interpreting data revealed that data structures can be 

applied automatically to data in plain text, and that XML compliant corpora and cor-

pora structured in tables (rows and columns) are potentially recyclable, reusable, 

compatible, and that interpreting corpora can be merged consistently in order to gen-

erate larger and more informative corpora. 

 

5.2 Contributions 

The proposed corpus wrangling methodology could be applied to avoid the 

cumbersome and time-consuming task of encoding and managing data manually. 

This methodology has potential to contribute to overcoming the lingering issue of da-

ta limitation in CIS, which hampers empirical research in this relatively young disci-

pline. Chapter 3 proposed four corpus wrangling methods: two for recycling datasets 

and two for merging datasets. The two proposed methods to recycle interpreting da-

tasets sought to illustrate how to apply a valid data structure to corpora that were con-

structed in plain text, analyzed, and kept unused at the end of a study. By applying a 

data structure to unstructured data, we allow for the reusability of these valuable lin-

guistic resources. Moreover, a valid data structure provides the option to engage in 

automatic advanced analyses, as well as the option to remove or add further layers of 

annotations. The two proposed methods to merge interpreting datasets sought to illus-

trate how to convert the data structure of one interpreting dataset into a format com-

patible with a second dataset, with the ultimate goal of consistently merge both da-

tasets into a larger, compatible, and more informative dataset that could be made 

open access via corpus management and query systems such as Glossa. The overarch-

ing goal of the proposed methods is to present a methodology based on writing pro-
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grams that can cover the data management requirements that cannot be addressed 

with software-based methods. This research focused on overcoming technical limita-

tions that prevent interpreting datasets to become larger in size, and at the same time, 

to become compatible with other existing or yet not existing datasets that share repre-

sentativeness, balance, and theoretical convergence. Interpreting corpora are valuable 

linguistic resources that could be made available to scholars, trainees, and profession-

als, if data were managed consistently. Corpus wrangling has been proposed as a po-

tential contribution to alleviate some of the technical challenges that limit data avail-

ability in interpreting studies based on corpora by promoting recycling, merging, and 

sharing of interpreting data. 

Apart from the methodological contribution of this study to CIS, it also contrib-

utes to increase our scholarly understanding of the methodological challenges pre-

sented by collecting and managing interpreting data. An in-depth review of the dif-

ferent approaches to tackle technical aspects of interpreting corpus construction dur-

ing the past 22 years was provided. The review of 49 interpreting datasets constructed 

during this period revealed that it has been a common practice in interpreting studies 

based on corpora to omit reporting technical details such as the size of a corpus, the 

approaches taken in each study for data collection, transcription, annotation, and ap-

plication of data structures. In conclusion, this study sought to contribute to create 

awareness among interpreting scholars about the importance of reporting technical 

details in corpus-based studies, the relevance of size in these kinds of datasets, and 

the importance of applying valid data structures systematically, in order to ensure a 

collaborative environment with interchangeable datasets. 

 

5.3 Limitations and Future Research 

The main methodological limitation of this study is that we only tested the pro-

posed wrangling methods with interpreting samples, and not entire datasets, given the 

inaccessibility of corpora designed to test hypotheses and validate interpreting theo-

ries in previous studies. Testing with entire datasets could have provided the full pic-

ture of the performance of the corpus wrangling methods. Moreover, we could have 

generated a new interpreting dataset, as a result of merging corpora that share repre-



87 
 

sentativeness of, for example, a specific interpreting setting. For example, the politi-

cal interpreting setting represents about 50% of the current existing interpreting data. 

Once recycling and consistently merging different datasets that converge in the repre-

sentativeness of data, and obtaining a larger, more informative, reusable, and open 

access dataset, it would have been ideal to make the resulting dataset open access in a 

dedicated website powered by a web-based corpus query system such as Glossa. This 

could be a feasible approach to overcome limitation of data availability in CIS. An 

ideal methodology for newly created interpreting corpora could include an initial 

transcription and annotation with either EXMARaLDA or ELAN, which would gen-

erate valid XML structures, and subsequently writing a program to wrangle the out-

put files generate by these tools into a valid XML format compatible with Glossa. 

Once a larger interpreting dataset representative of a specific setting would be availa-

ble to scholars, we could perform certain studies that are currently impossible to be 

conducted, such as studies of lexis and phraseology, and detection of source language 

intrusion indicators. 

The main theoretical limitation of this study is that it only proposes a method-

ology to overcome technical issues in Corpus-based Interpreting Studies that prevent 

interpreting datasets to be recycled, merged, and made open access in dedicated web-

sites, so as to increase data availability to investigate interpreting. This study leaves 

unattended the non-technical aspects related to the problem of data limitation and in-

accessibility in interpreting studies based on corpora, that prevent collaboration in 

data collection and sharing. Furthermore, the list of 49 interpreting corpora construct-

ed from the year 2000 to 2021 reviewed in this study could be expanded with a more 

in-depth literature review. This study could originate future research on the technical 

aspects related to data structures in interpreting studies based on corpora. Choosing 

and applying an appropriate data structure to address specific research questions, as 

well as deciding whether a corpus needs to be constructed from the ground up or an 

existing corpus could be used instead, are important steps that could be taken together 

with theoretical research. Furthermore, this study could be used to promote awareness 

about the relevance of size and data structures in corpus-based studies. Likewise, this 

study could contribute to promote the inclusion of basic data management and analy-
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sis courses in the Translation and Interpreting syllabi, so as to cover the needs to 

manage and analyze translation and interpreting data that cannot be covered with cur-

rently existing available software. 

This dissertation has provided a comparative analysis of the different available 

methodologies to overcome data limitation in CIS, and a documentary analysis that 

sought to address the technical issues related to data limitation in CIS. The proposed 

corpus wrangling methodology could be used in the future as a set of procedures for 

introductory CIS learners, as well as those beginning to work with corpora in general. 

This methodology can be used in studies with limited amounts of available linguistic 

data, so as to merge and recycle corpora in general, in order to obtain larger, more 

informative, representative, and reusable datasets. The only requirement to make use 

of the examples of code for each of the four proposed wrangling methods included in 

the appendices is to acquire basic skills in a programming language. It is recommend-

able to learn these skills in a course that offers the basic general programming skills 

and knowledge necessary to apply Data Science methods and concepts to different 

kinds of research. The basic general skills included in this introductory course could 

be, for example, package installation, program execution, Python variables, expres-

sions, data structures, functions, debugging, and control flow statements. Once com-

pleted this introductory course to programming, or any other similar course, a work-

shop on corpus wrangling could be offered to those interested in the specific skills 

required for this proposed methodology. The code provided in Appendices 1 to 4 

could be leveraged as a set of examples to illustrate the different proposed methods. 

These appendices provide examples on how to use specific programming skills for 

corpus wrangling. Therefore, a workshop on the corpus wrangling methodology 

could focus on teaching the application of specific Python tools (libraries) to recycle 

and merge corpus data efficiently. The data formats introduced in this dissertation, 

XML and rows and columns, as well as some of the tools used in this study, could be 

introduced in this workshop. In order to illustrate how to use these tools to wrangle 

corpora, this dissertation provides specific examples that have been included in the 

code featured in the appendices section, such as examples of usage of ElementTree, 

Pandas, NLTK, Requests, Curl, BeautifulSoup, and regular expressions. The pro-
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posed corpus wrangling methodology has been designed to provide those interested 

in recycling and merging corpora automatically with the specific programming skills 

to achieve these goals, in order to extend the usage of valuable linguistic resources, 

such as interpreting corpora.  
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Appendix 2. Method 2 - Plain text to rows and columns 
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Appendix 3. Method 3 - XML to rows and columns 
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Appendix 4. Method 4 - Rows and columns to XML 
 

Wrangling interpreting corpora in rows and columns to XML (merging) 
 
perl -pi -e 's/<Pattern to FIND>/<Text to REPLACE with>/g' *.txt 
 
FIND: 
^(\d+)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t 
(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t 
(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t 
(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t(.*?)\t$ 
 
 
REPLACE: 
<sample> 
<intervention id="$1"> 
<intervention mode="interpreting"/> 
<interpreting_data> 
<filename id="$12"/> 
<duration type="SHORT">NA</duration> 
<text_length type="SHORT">NA</text_length> 
<speed type="MEDIUM">NA</speed> 
<interpreter-gender>$42</interpreter-gender> 
<mother_tongue>NA</mother_tongue> 
<comments>NA</comments> 
</interpreting_data> 
 
<speaker> 
<name>$15</name> 
<birth_date>NA</birth_date> 
<birth_place>NA</birth_place> 
<status>NA</status> 
<gender>$16</gender> 
<institution> 
<io><eu body="$12"/></io> 
</institution> 
<constituency country="NA"/> 
</speaker> 
 
<speech id="$1" language="$18"> 
$10 
</speech> 
 
</intervention> 
</sample>  
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Appendix 5. Example of XML to XML translation with XSLT 
 

Example extracted from the Wikipedia: 
https://en.wikipedia.org/wiki/XSLT#Example_1_(transforming_XML_to_XML) 
The following examples include: 
 
1) an input XML file that requires structural transformation: 
<?xml version="1.0" ?> 
<persons> 
<person username="JS1"> 
<name>John</name> 
<family-name>Smith</family-name> 
</person> 
<person username="MI1"> 
<name>Morka</name> 
<family-name>Ismincius</family-name> 
</person> 
</persons> 
 
2) an XSLT stylesheet that includes a template to transform the input XML file: 
<?xml version="1.0" encoding="UTF-8"?> 
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform" version="1.0"> 
<xsl:output method="xml" indent="yes"/> 
 
<xsl:template match="/persons"> 
<root> 
<xsl:apply-templates select="person"/> 
</root> 
</xsl:template> 
 
<xsl:template match="person"> 
<name username="{@username}"> 
<xsl:value-of select="name" /> 
</name> 
</xsl:template> 
 
</xsl:stylesheet> 
 
3) a newly created XML file, after applying the stylesheet, containing the selected information 
from the input file, presented in a new structure: 
<?xml version="1.0" encoding="UTF-8"?> 
<root> 
<name username="JS1">John</name> 
<name username="MI1">Morka</name> 
</root> 
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Appendix 6. IBM automatic transcriptions to rows and columns 
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