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The JobAds Project (FWF P35783) explores the deve-
lopment of the Austrian labor market between 1850-1950
through extracting and analysing job advertisements from
digitized newspapers from this period. Our research con-
sists of two phases: first, converting data into machine-re-
adable text, and second, extracting job advertisements and
analyzing them. With the first phase nearing completion,
we are now entering into the second phase.

Several past or present projects, such as NewsEye (Doucet
et al. 2020), Impresso (Ehrmann et al. 2020) or Historical
Ink (Manrique-Gomez et al. 2024), focus on digitized news-
papers, aiming to create large collections or develop tools

for automated processing. However, challenges in layout
analysis and optical character recognition (OCR) for histo-
rical newspapers still remain far from being perfectly resol-
ved (Torget 2023; Wevers 2023). This also proved to be a
significant constraint in our efforts of extracting job adver-
tisements.

Our process began with selecting images containing job
advertisements from the ANNO corpus (Osterreichische
Nationalbibliothek 2021). These images were segmented
and converted into machine-readable text, which was refi-
ned using a post-correction model. Each step required ap-
plying or fine-tuning existing models and evaluating their
performance for our data and use-case.

Initially, we manually reviewed sampled issues from 29
newspaper titles across the defined time-span to identify
pages containing job advertisements. Observing patterns in
the appearance of job-ad sections, we selected pages from
the entire corpus based on these patterns, aiming for a high
recall. Later, we fine-tuned a visual transformers-based mo-
del (Lewis et al. 2006), according to which about 34% of
the pre-selected pages contained job advertisements, resul-
ting in about 1,36 million pages relevant to our research.

Layout analysis proved to be a critical step, as job-ads pa-
ges often have irregular layouts due to space-saving prac-
tices, decorative frames, or rotated content. Therefore, seg-
mentation algorithms tended to separate headings from ad
text, or to merge multiple ads. To quantify this problem,
we manually annotated almost 15,000 job advertisements
across all our newspapers and years. This ground-truth data-
set was published in the CHR2024 conference paper (Ven-
glarova, Adam, Mdlzer, et al. 2024).

To evaluate segmentation, we developed a methodology
that examines text presence in non-intersecting areas of
predicted regions and their ground truth, rather than focu-
sing solely on their intersection. Using the model descri-
bed in (Venglarova, Adam, Balasubramanian, et al. 2024),
we compared segmentation results from the Eynollah mo-
del (Rezanezhad et al. 2023), the default ANNO corpus
segments (Osterreichische Nationalbibliothek 2021), and
Tesseract (Smith 2009). The comparison was based on a
random sample of 250 manually annotated segments. The
Eynollah model achieved the highest accuracy (Tab. 1) and
we adopt this model for further work. However, the solu-
tions for layout analysis tailored for historical newspapers
are quickly evolving at the time of writing this article, and
we expect even better results in the near future (Sun et al.
2024; Girdhar, Coustaty, and Doucet 2023).

Table 1: Comparison of segmentation models’ performance. Tested on a sample
of 250 manually annotated segments.

Segments from
ANNO Corpus 45.312%
Eynollah 72.074%

Accuracy

Tesseract 20.518%

Next, we converted segmented images into machine-re-
adable text using OCR with the frak2021 model (Mann-
heim University Library 2021) and applied post-correction



using a hmbyt5-preliminary model fine-tuned on the ID-
CAR2019-POCR dataset for OCR correction (Rigaud et al.
2019). To evaluate the quality of the OCRed text and the
OCR correction output, we created a gold standard dataset
by manually correcting the text in the ads, using the Tran-
skribus platform (Kahle et al. 2017). This provides us with
insights into common error patterns in the OCR stage, such
as confusing letters n and u or f'and /', which helped us im-
prove the quality of the text in the post-correction stage.

In the analytical phase, our first task was to extract job
titles from the advertisements. We compared four methods:
a dictionary-based approach, linguistic structure analysis
using parts-of-speech and dependency parsing, and ma-
chine-learning (ML) approaches, namely named entity re-
cognition (NER) (Fig. 1) and text generation. Achieving
similarly high accuracies with both ML approaches (Ven-
glarova, Adam, and Vogeler 2024), this step enables us to
observe changing trends of advertising certain jobs by rela-
tive frequencies.

Fig. 1: Extracting position names with the NER approach.

Next steps in our research include the following:

1. Complete the gold standard and evaluate the OCR
across years and publications.

2. Explore effects of erroneous segmentation and options
for its improvement.

3. Compare post-correction techniques, such as dictio-
nary-based, rule-based, and BERT-based methods.

4. Train a model to classify text segments as job-ad or
non-job-ad regions.

5. Extract and analyze requirements related to different
positions and their evolution over time.

6. Apply BERT topic modeling to gain insights into main
topics across the corpus.

7. Explore the role of abbreviations and their effects on
NLP tasks.

These steps will allow us to compare changing trends in
the labor market over time, focusing on job requirements
and qualifications, regional and temporal differences, and
gender inequalities. Alongside performing and evaluating
these technical steps, we are gathering information about
the historical and economic context of job advertisements
in newspapers. Matches between vacancies and job seekers
were realized through several channels (Wadauer, Buch-
ner, and Mejstrik 2012), with only about 30% arranged
through newspaper advertisements (Molzer and Kleinert
2024). While newspapers dominated for white-collar job
searches (Faust 1986), blue-collar workers were underre-

presented in this channel. Thus, our findings will reflect
only a subset of the labor market. Other factors such as the
role of private agencies, the political orientation of news-
papers, their geographical reach, temporal coverage, social
focus, and intended readers remain important topics for fur-
ther investigation.
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