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1 Introduction

Most tools developed for Digital Humanities (DH) tend to prioritize a small
group of highly frequent entities, often called “head entities”, while largely
neglecting the less frequently mentioned ones, known as the “long tail” [8].
The predominantly quantitative approach adopted by most studies using com-
putational methods, while valuable for “long distance reading” analyses, may
overlook phenomena that hold substantial importance from a humanistic per-
spective. This study explores the less frequent uses of spices in historical trade-
related corpora, to uncover possible insights that could inform the automatic
detection of long-tail contexts for future research. Indeed, while spices were pre-
dominantly valued as trade commodities especially for culinary use, their roles
as diplomatic gifts [5] and in medicine [3] underscore their broader historical
significance.

2 Data

This research uses two primary sources, the General Missives of the Vereenigde
Oostindische Compagnie (VOC)1 (GM)2 and the Bookkeeper-General Batavia
(BGB).3 GM contains the reports to the VOC board of directors sent from
Batavia (now Jakarta) to the Dutch Republic between 1618 and 1793. BGB
records the transportation of goods and associated ship movements, both be-
tween Europe and Asia and within Asia in the 18th century. We also used word

1https://resources.huygens.knaw.nl/retroboeken/generalemissiven/
2We specifically use the curated dataset provided in https://github.com/

trifecta-project/DHB2024/blob/main/%5B0%5D%20Parsing%20the%20GM%20letters.ipynb

to analyze the distribution of spices over time.
3https://bgb.resources.huygens.knaw.nl/search
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Figure 1: Word embeddings with Globalise Word2Vec model

embedding information from the collection of machine-generated transcriptions
of the Overgekomen brieven en papieren of the VOC 4, of which the GM is a
subset.

3 Methods

We started our analysis by extracting spice mentions from the GLOBALISE
Thesaurus of Commodities [4], providing a standardized lexicon essential for
consistent spice nomenclature. Using this as a reference, data from BGB was
preprocessed to resolve data inconsistencies and to standardize formats, includ-
ing variations in weight units and regional numerical formatting [2]. Incomplete
or ambiguous entries, such as missing quantities or locations, were systemat-

4https://lab.globalise.huygens.knaw.nl/experiments/GLOBALISE_Word2Vec_Lab/
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Figure 2: Visualization with Kepler.gl of the 18th-century voyages with less than
100 pounds of pepper

ically filtered. Key data attributes such as spice names, shipment quantity,
book year, and port names were normalized into a unified tabular structure for
analytical processing. A quantitative and geospatial analysis (see Fig. 2) iden-
tified low-quantity shipments, initially assumed to be internal trade, even on
long-distance voyages, suggesting alternative uses such as medicinal purposes.
A 100-pound threshold was established to differentiate bulk trade from smaller,
anomalous shipments, with outliers likely suggesting alternative uses. Tem-
poral analysis pinpointed specific years and spices with recurring low-volume
shipments, which we cross-referenced with the GM to explore possible insights
in their descriptions within the selected contexts.

For the GM, we used the Word2Vec model from the GLOBALISE project to
model the semantic space of selected spices and examine the distribution of tar-
get word embeddings in the corpus. First, we calculated the optimal number of
clusters using the silhouette score [6], then applied t-SNE [7] for dimensionality
reduction and k-means clustering to the 50 most similar words for each target
word. These results were visualized as scatter plots, with clusters differentiated
by color (see Fig. 1). Furthermore, we analyzed long tail contexts focusing on
alternative uses of spices, particularly as medicinal items or valuable gifts, less
common than their culinary use at the time. For the medical context, we created
a term list starting with “medicijn” (medicine) and “ziekte” (disease), expanded
using a historical Dutch lexical repository [1]. Similarly, for the gift context,
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Figure 3: Distribution of ‘peper’ and its variants in terms of frequency in general
and in gift-related context

Figure 4: Voyages with less than 100 pounds of shipment of ‘peper’

we began with “geschenk” (gift) and its synonyms. Using a 10-word window
around target spices, we identified their use within these contexts. To enable a
comparison with the possible markers, we selected texts in the GM from the 18th

century, the period covered by the BGB, calculating the normalized frequency
of target words by dividing their occurrences by the total word count in each
text. We also determined the percentage of occurrences in specific contexts and
calculated context-to-total ratios. Fig. 3 illustrates the general and gift-related
frequencies of the target word “peper”.

4 Discussion and Conclusions

Our analysis explores the possible markers of alternative uses of spices, pro-
viding a visualization for “peper” and its spelling variants in the GM. Results
indicate that “peper” is described as gift-related predominantly in the early
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18th century, aligning with our analysis of the BGB, where multiple voyages
with low-weight shipments of “peper” were observed in that temporal span (see
Fig. 4). This alignment suggests a possible correlation between lower weights
and gift usage, implying that gifting could be considered a long-tail use for
“peper”. Such specific analyses uncover alternative uses often overlooked by
methods like word embeddings, which focus on general patterns but miss less
frequent, context-specific trends crucial for historical insights. To conclude, we
provided a preliminary exploration of specific contexts in the VOC trade, iden-
tifying potential markers for long-tail uses. In the future, we aim to expand
our focus to other uses, developing a methodology to generalize the approach
to such contexts.

Our code is available at:
https://github.com/trifecta-project/Spices-long-tail
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