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Introduction

To tackle the difficulties in the study of social mobility in history, the Historical International Standard
of Classification of Occupations (HISCO) was created in 2002 [1]. As a multilingual thesaurus of
historical occupations, HISCO provides a standard 5-digit code for a large number of occupational
titles, enabling researchers to lookup and refer to historical occupations with ease. However,
detecting and correctly mapping occupations in historical manuscripts to curated thesauri such as
HISCO is still challenging and often done largely by hand. The same applies to many other facets that
might be interesting to researchers and which, in principle, can be inferred from the texts, including
social status, gender, and various relations. Our workflow automates part of the research process,
allowing researchers to focus on answering research questions rather than on (pre-)processing the
data, as well as providing the possibilities to integrate and compare with the aligned HISCO code.

This paper proposes a semi-automated workflow to support researchers in detecting and mapping
occupational titles in their manuscripts to the HISCO thesaurus. This workflow employs natural
language processing (NLP) for preprocessing and to perform named entity recognition (NER) on the
result. We focus on the application of the proven tools in a new domain rather than developing new
methods. We outline our workflow and demonstrate a prototype implementation on a dataset of Dutch
biographical texts. Detected matches are proposed to the users via a simple interface. We publish our
code as an open source tool for future reuse6.

Approach
Our workflow starts by preprocessing the historical manuscripts and the choice of language.
Entities in HISCO were trimmed accordingly. Then we parse the historical text to find string
values that match HISCO entries (e.g. by computing their Levenshtein distance with potential
matches). Upon detection, the title and the HISCO code are presented to the user in the
format of a yes/no question, together with the context in which the title was detected. The
user can then choose to accept the match, in which case the pair is written to a file for future
use, or continue. These steps are illustrated in Figure 1.

6 The code, the report, and the data corresponding to the use case are available in the repository
https://github.com/DigitalHumanitiesMinorVU/project2023.
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Figure 1: An illustration of the workflow.

A common measure of string similarity is the Levenshtein distance, which computes the
lexicographic distance between a pair of strings, as the number of steps necessary to alter one
string to match another [3]. A low number has a higher chance of being a match. This number
is rarely zero as there are other factors such as plurality and, in some languages, gender, that
can produce false positives. Note that a distance of zero can be a mismatch, as words may
have multiple meanings.

Another important factor is the context. The workflow prompts the user with not only the
string match between the historical occupation and the matching HISCO concept, but also
with contextual information, including the sentence that the word was taken from (Figure 2).
This gives the user more information to help decide whether the match is valid.

Figure 2: Current workflow’s output from any flagged potential match.

Use Case

To utilize the workflow described above, a python tool was coded, where the user inputs their
data and chooses the language in which their data is written. The use case described in this
paper involved the page of Antoine Louis de Tombe7 in Het Biografisch Woordenboek
Gelderland [2], which contains over 283 historical biographies from the second half of the
19th century. One of the words detected was "burgemeester", which has Levenshtein distance
of 1 when evaluating against the HISCO entry "Burgemeester". This pair as well as the
context of the term appears in were then returned to the user.

7 https://www.biografischwoordenboekgelderland.nl/bio/4_Antoine_Louis_des_Tombe
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Figure 3: Biography of Antoine Louis des Tombe
Discussion

Various challenges were identified during this research. Firstly, it takes a considerable time to
detect all matching occupations. This is likely caused by the large size of the vocabulary, and
may be alleviated by implementing a smart lookup table. We noted repeated occupations
throughout the text, which are presented to the user on a per-match basis. This burdens the
researcher unnecessarily. The used metric of Levenshtein distances presents another
challenge, as it will always flag tokens that are similar even if it is known that such a word
means something else. We acknowledge the limit of the use of Levenshtein distance but
consider it a first step towards handling more complex spelling variations and typos.

Conclusion and Future Work

In this paper, we designed a workflow that can match historical occupations in the text with
HISCO codes, which allows users to make decisions based on the context of the sentence.
While some issues remain regarding the specifics of the workflow, these problems can be
partially resolved considering the program’s customisable nature. For example, future users
can choose to either use the Levenshtein distance, change its specifics, or use a different NLP
method. Finally, other languages could be included in the evaluation. In future work, we
would like to evaluate different methods and demonstrate the best approach in user studies.
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