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ABSTRACT

We present a study on applying text analytics methods to
historical text and data to uncover aspects of event struc-
ture. First, we associate primary historical resources, news-
paper articles, to a secondary resource, a database of labor
conflicts in the Netherlands, detecting newspaper stories de-
noting labor conflicts. For the task of retrieving newspaper
articles based on database record information, we construct
a query model exploiting the database record fields. We
consider labor conflicts as historical events referred to in
sequences of newspaper article narratives, of which the cli-
max, i.e., the strike, may or may not have occurred. We
analyze documents preceding a strike by considering them
as a sub-narrative class of “strike threat” articles, and we
then attempt to retrieve articles referring to conflicts which
were about to burst into strike, but for some reason never
did: strikes that never happened.

1. INTRODUCTION

The advent of the digital information era has started to ex-
pand its effect from transforming conventional information
media, such as paper archives into digital form, to offer-
ing new computational research methods, also to Humani-
ties research areas. In these relatively new domains of ap-
plication, dedicated research in language and information
technologies, for instance the set of tools referred to as text
analytics methods, aims to provide solutions for intelligent
information storage, access and retrieval.

In historical research, facts and events reported in textual
sources play an important role in documenting history. Pri-
mary sources of historical information, such as letters, news-
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papers and brochures, and secondary historical sources, such
as biographies and research publications, constitute the prin-
cipal research material of historical research.

Strikes as an indicator of social and labor unrest are events
of interest for social historians. Unfortunately, long-term
data collections on events related to labor unrest, such as
strikes, exist for very few countries [12]. Much of the cur-
rent databases are manually compiled by historians, primar-
ily based on investigation of newspaper articles [12, 15]. The
development of retrieval and information extraction tech-
niques may contribute by partly automating and speeding
up the primary source analysis process. Strikes, if viewed
as a series of labor unrest sub-events evolving over a time
period and culminating in a strike, may be detected au-
tomatically by activity patterns preceding the strike itself.
Such an analysis may assist in detecting both conflicts that
resulted in a strike, as well as pinpointing conflict periods
that were resolved without a strike happening. These re-
solved conflicts can be characterized as being counterfactual
[3] strikes, in that the prelude to the non-strike is of the
same structure as the prelude to the strike.

In this work, we first attempt to detect associations between
secondary historical sources, namely a manually developed
strikes database [15] and the respective primary sources:
newspaper articles reporting the strikes. Subsequently, we
discover patterns of narrated activities preceding a strike,
so as not only to automate the detection of eventual strikes,
but also to detect conflicts which, for various reasons of
potential interest to historians, never resulted in a strike.
This work has been carried out within the framework of the
HiTiME' project [14], a collaboration between the ILK Re-
search Group of Tilburg University? and the International
Institute of Social History® (IISH). The project aims at an-
alyzing and associating social history text documents, so as
to improve access and to support historical research.

In this paper, we start by a description of our text data
and tools used in our method implementation, followed by a
presentation and discussion on the two approaches followed
in strikes and labor conflict detection: first the association of
primary sources, i.e., the articles, to the strikes reported in
a manually constructed database and, second, the detection

'http://ilk.uvt.nl/hitime/
'thtp://ilk.uvt.nl/
http://www.iisg.nl/
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Index search / Database Strikes in the Netherlands

Home | Questions, commments

< 70/218%

Result list | Modify search

Company © Draadfabriek

Cities Haarlem (Noord-Holland)
Occupation © Metalworks (unloader in cable-works)
Demand against understaffed work

Sector © industry/ construction

Kind of action Strike

Strike type © classical

Character © Unknown

Resuit @ victory

Date ¥ 9 September 1926

Duration 0 days

Report © De lossers van brandstof wilden met 8 man blijven werken,
Numbers (Highest number of workers involved in this strike): 8
(The amount of time not worked by workers involved in strikes measured in
normal workdays): 4
(Number of companies or establishments involved): 1
(Number of actions): 1

Sources:
Author Jaarverslag / Annual report
Title Centrale Bond van Transportarbeiders 1918-1937, 1945-1951

1D: 7247

< 70/218% Result list | Modify search

Figure 1: Example of strike record and respective
DB fields (online version).

of articles narrating the threat of a strike that has never
taken place.

2. DATA AND METHODS DESCRIPTION

In this section, we describe our research data and the meth-
ods used in our research.

2.1 Data
2.1.1 The Strikes Database

The strikes database, central to our study has been man-
ually developed for the purposes of historical research [15].
It contains 16,427 records describing strikes, lockouts and
other actions in the Netherlands, with the earliest record
dating from 1372. The majority of the strikes recorded in
the database occurred between the years 1900 and 1940. In
this work, we only consider strike actions. A strike is defined
as a specific type of labor action conforming to the following
three criteria [16]:

1. It is undertaken by employees only; students’ and farm-
ers’ actions are not considered;

2. It involves a temporary interruption of work;

3. It is a collective action, involving the participation of
at least two persons.

The strikes database has a relational structure, consisting
of 32 linked tables. The most important attribute fields
for each record are illustrated in Figure 1, which depicts a
screenshot of the online Strikes database search interface on
the TISH website®.

One database field of particular importance is the report
field. As shown in Figure 1, this field contains free text pro-
viding information on strikes that could be otherwise classi-
fied, such as the names of negotiators, or agitators involved,

“http://zocken.iisg.nl/search /search?action=transform&
xsl=strikes-form.xsl&col=strikes&lang=en

and, typically, a short report or summary of the strike. In-
formation such as the names of key persons involved is of
great use when searching for strike-related articles, as these
names are likely to be mentioned in relevant newspaper ar-
ticles.

In other instances, the report field provides comments on the
content of other database fields, such as the strike duration,
or the strike date, for example:

‘De duur is een minimum’
(The duration is a minimum)
‘Kan ook in 1915 geweest zign’
(Could have also been in 1915)

In other cases, it may refer to the workers demands, or the
strike results, for example:

‘Tegen het ontslag van een collega’
(Against the dismissal of a colleague)
‘Verloren door onderkruiperij’

(Lost because of strikebreakers)

Our research focuses on the strikes reported within the 1910-
1940 period, in which over 50% of all recorded strikes in the
database occur.

2.1.2  The Daily Digital Newspaper Collection

The Daily Digital Newspaper Collection has been the re-
sult of a digitisation project, initiated in 2006, the Databank
Digitale Dagbladen project® (DDD — Databank of Daily Dig-
ital Newspapers). This project is undertaken by the Royal
Library of the Netherlands and aims at digitizing and pro-
viding online access to eight million pages of daily Dutch
newspapers by the year 2011. These newspapers constitute
a selection of a representative 8% of all newspaper titles,
dating from 1618, when the first newspaper was published
in the Netherlands, to 1995 [6]. The online DDD website
was officially launched on May 27, 2010, making available
one million newspaper pages. The digitized data is stored in
XML-format, using Dublin Core standards®. The collection
has been richly annotated with various types of metadata in-
formation, the most relevant to our research being the publi-
cation date, the headers and the article type. For the latter,
a distinction is made between advertisements, illustrations,
social announcements (i.e., births, deaths and marriages),
and, finally, the news articles which are of interest for our
purposes.

The digitized collection may be accessed by the Historische
Kranten website”, where a search form interface allows the
users to perform queries on both a limited set of meta-
data, such as date, article type, title, distribution range and
publication area, as well as on the newspaper content by
boolean and regular expression term queries. The results
are available in pdf and plain text. Additionally, the Royal
Library provides an alternative mode of access to the collec-
tion through an SRU interface. SRU (Search/Retrieval via

Shttp://kranten.kb.nl/about/
Shttp://dublincore.org/
"http://kranten.kb.nl/



URL)?® is a standard XML-focused search protocol for inter-
net search queries which exploits the HTTP GET method
for message transfer [9]. The queries are formed in CQL
(Contextual Query Language), a query language designed
not only to be intuitive and human readable, but also more
powerful than languages, such as Google-like languages [9].
In our experiments, we have opted for the SRU interface,
because it provides greater flexibility and more querying op-
tions. An example of a typical query in CQL for our pur-
poses would be:

http://jsru.kb.nl/sru?query=(staking and haven and
dc.type exact artikel and dc.date >="1924/04/20"
and dc.date<="1924/04/30")&maximumRecords=500

This query example would return a single XML file contain-
ing pointers (links) to the relevant articles. The pointer to
the location of the article is created dynamically by means
of article identifier resolution. For example, an element
dc.identifier containing:

http://resolver.kb.nl/resolve?urn=ddd:010001322:
mpeg21:a0051:ocr}

would be resolved to the following URL location:

http://resources2.kb.nl1/010000000/articletext/
010001322/DDD\_010001322\_0051\_articletext.xml

This technique allows for the location of the data to be
changed, without respective alteration to the metadata re-
ferring to it.

Similarly to other digitized data collections, the DDD col-
lection is affected by OCR quality issues. In particular, poor
printing, or deterioration of the original paper, often results
in erroneous and inconsistent character recognition. This
type of problem affects the retrieval of articles based on
search for content words, because this search does not return
documents containing spelling variations of the search term.
CQL supports fuzzy search, nevertheless this functionality
has not yet been implemented by the Royal Library in the
current version of the interface.

Another issue affecting the retrieval quality is the article seg-
mentation. In the DDD collection the article segmentation
has been performed in a semi-automatic manner, whereby
the results of the automatic partitioning were inspected and
corrected by humans. We observe however that in some
cases large articles consisting of several sections including
subheaders have been erroneously split into separate article
files, whereas in other cases, newspaper sections containing
diverse news stories, such as Allerlei (All-sorts), or Uit de
provincie (From the province), are partitioned as a single
article. Unlike the problems related to OCR, the issue of
article segmentation is not only the result of current limita-
tions in automatic document segmentation, but it also re-
lates to discourse and document structure issues pertaining
to human judgement and collection design decisions.

8http://www.loc.gov/standards/sru/

The problems related to OCR and article segmentation con-
stitute recurrent issues, common to many digitisation efforts
and research challenges for language and text analysis re-
searchers.

2.2 Methods Applied

2.2.1 Memory-Based Learning: TiMBL

The task of identifying articles preceding a strike and denot-
ing some form of labor conflict which may, or may not have
resulted in a strike action, may be viewed as a boolean text
classification learning task, whereby the articles of interest
form one class and all other articles, the other. For this
purpose, in our approach we have adopted a memory-based
learning approach. In particular, we apply the TIMBL® im-
plementation of memory-based learning for text classifica-
tion. TiMBL is a learner which exploits the k-Nearest Neigh-
bor algorithm to perform supervized classification tasks [2,
1]. This algorithm assigns to each new unclassified instance
the majority class of its k most similar known instances, i.e.,
its “k-nearest neighbors”.

TiMBL weighs each instance features according to the in-
formation they reveal about the respective instance class.
In our experiments we have used the information gain ra-
tio measure. In estimating information gain, one attempts
to measure the informative value of a given feature as the
difference between the uncertainty about the class in a sit-
uation without knowledge of that feature value, and a sit-
uation with that knowledge. A problem with information
gain is that it tends to overrate features with many values.
The information gain ratio measure alleviates this problem
by dividing information gain by the entropy of the feature
values [1].

2.2.2 Linguistic Analysis: Tadpole

We exploit the proper noun recognition included in the Tad-
pole part-of-speech tagger for Dutch, to identify expressions
denoting proper names, such as organisations, persons and
locations, because these expressions are of particular impor-
tance for the retrieval of strike related information. Tad-
pole!® is a morphosyntactic tagger and dependency parser
for Dutch [13], which relies on TiMBL for its POS tagging
and parsing classification tasks. Tadpole initially tokenizes
the input text and then proceeds to assigning part-of-speech,
i.e., grammatical category information, such as noun, verb,
etc., to each input text token. Tadpole includes a lemma-
tizer and a morphological analyser whereby, for a given word
surface form, such as “gesteld”, its respective affixes are rec-
ognized and its lemma “stellen” is identified as its canonical,
normalized form. Tadpole, finally, includes a dependency
parser which creates a graph representing the syntactic de-
pendencies among each sentence constituents.

2.2.3 Boolean and Ranked Retrieval

Boolean retrieval is a classic method of information retrieval.
In this type of retrieval, a query term is either found, or not,
in a document, thus resulting in the document being consid-
ered as relevant, or not, respectively. The query terms may
be combined by boolean operators, such as AND, OR, and

http://ilk.uvt.nl/timbl/
Ohttp://ilk.uvt.nl/tadpole/




NOT. Operators, such as AND and OR, affect the retrieval
results by applying constraints, or relaxing the matching of
query terms to documents [7, 11]. For example, a query
searching for ‘A and B’ will not return documents merely
containing A without B, or B without A, thus limiting the
set of results. Conversely, a query searching for ‘A or B’
will return both the documents where A and B appear indi-
vidually, as well as those where A and B are in combination.
A query formalism can be extended to support regular ex-
pression operators, such as Kleene stars and other character
range operators, to allow for fuzzy term matching, i.e., query
term matching even in cases where the document term dif-
fers slightly by one or more characters from the query term.
In other approaches, the retrieval system may use dictionar-
ies so as to allow for matching of normalized, e.g., stemmed
words, or lemmas, to surface form word variants, or use a
relaxed matching function, such as nearness, where search
terms have to be found within a certain distance of each
other [8].

The principal problem of the boolean type of retrieval lies
in that it provides only limited means to express a graded
matching of the documents to a given query. In principle,
all document results to a query are treated as equally rel-
evant, although in reality some may be more relevant to a
given query than others. Relevance cannot be easily defined
in an objective manner, since the results to a query may be
relevant or irrelevant depending on the particular user in-
formation requirements. Thus, relevance cannot be viewed
as a strictly boolean concept. Ranked retrieval approaches
provide a solution to these problems by estimating the sim-
ilarity of a document to a given query and assigning higher
ranking to documents closely matched to a query and lower
ranking to documents less similar to the query terms. The
similarity measure used in this work is the cosine similarity.
In order to calculate cosine similarity, documents are repre-
sented as vectors in a multidimensional space, where each
dimension is a term and the number of dimensions is the
total number of terms (i.e., words) appearing in the doc-
ument collection. Cosine similarity measures similarity as
the cosine between such document vectors. The similarity
value ranges between 0, when the documents have nothing
in common, and 1, when the documents are the same. The
value of the coordinates in the document vectors can be a
simple binary value, 0 if the term is absent in the document,
and 1, if the term is present. In our implementation of the
cosine similarity, this value is determined by the tf - idf of
the term. The tf - idf value is the product of the tf, term
frequency, and the idf, inverse document frequency. The
term frequency is a count of how often a term occurs in the
document in question. The inverse document frequency is
the logarithmic value of the total number of documents, di-
vided by the number of documents that the term appears
in. The idf of a rare term is high, and the idf of a frequent
term is low. Consequently, rare words appearing often in a
single document have a high value in this document’s vector.
The assumption is that such a rare word is meaningful and
topical in the context of the document; the document can
be assumed to be at least partly about this word.

2.2.4  Evaluation Measures
In this work, we use Precision to assess the entire set of
our retrieval results and Mean Average Precision (MAP) to

measure the precision in our ranked retrieval output. Pre-
cision is defined as the ratio of the number of correct re-
sults divided by the total number of retrieved documents.
The Mean Average Precision (MAP) is used to assess the
ranking quality of a retrieval method, i.e. whether relevant
documents are ranked higher than possibly less relevant, or
irrelevant ones, and is estimated as the mean value of the
average precision of individual queries. In turn, the average
precision of a query is calculated as the sum of all precision
values at each rank position of the results. According to
Manning et al. [8], if the set of relevant documents for an
information need ¢; € @, is {du, ...,dm } and Rj is the set of
ranked retrieval results from the top result until you get to
document dk, then

Q| mj

|Q| Z ZPreczswn( Rjk)

For example, if we have three retrieved documents for a
given query, two of which are relevant and ranked at posi-
tions 1 and 3 in the ranked results list respectively: The pre-
cision at rank 1 is 1/1, precision at rank 2 is not calculated,
because that document is not relevant, and the precision at
rank 3 is 2/3. Thus, the average precision AP for this query
would be:

MAP(Q) =

==

4
2

In this manner, the MAP of a query result is 1 if all relevant
documents are ranked higher than the non-relevant.

Wl

AP = =0.83

3. STRIKE ARTICLES RETRIEVAL
3.1 Boolean Query Modelling

The approach taken to find newspaper articles about strikes
is to devise a general query model which can be adapted for
each particular strike. For this purpose a boolean query-
ing mechanism is used. As presented in Section 2.1.2; this
retrieval method is supported by the Royal Library search
interfaces to the newspaper articles collection. For our query
model we have to take into consideration the issues discussed
in Section 2.2.3, so as to to find the optimal balance between
precision and recall by manipulating the boolean query con-
straints. Our information source for the search query terms
is the strikes database records. Our considerations for con-
structing queries from the database records are as follows.

First, the most general topical term “staking” (i.e., strike)
itself should be a good identifier. During the period un-
der examination, no synonyms of the word “staking” were
in use. In the period before our focus period, during the
late nineteenth century, when strike activities were becoming
common, there was more terminological drift. Foreign loan
terms, such as “strike” and “gréve” were used, alongside di-
alectal terms, such as “bollejeije” and “laveij” [16] The terms
“staken” and “staking” then became the prevailing terms, at
least until after the Second World War, after which new
term, such as “werkonderbreking” and “stiptheidsactie” were
introduced to describe new types of labor actions.

Given that newspapers report on current events, the start
date and duration of a strike should be important features,
as a strike will be a narrative topic for only a limited pe-
riod, centering around the strike itself. Other salient fields



that our query should include are the occupation sector, the
location, and the particular persons, workers’ unions and
companies involved. The report field was POS-tagged (us-
ing Tadpole) and all tokens are extracted that receive the
proper noun tag. These are included in the query terms.
In our query term selection, only terms consisting of more
than two characters are used, to avoid matching false pos-
itives due to OCR-errors in the newspaper articles. The
resulting boolean query is formulated as follows:

stak?n* AND (term_1 OR term_2 OR ... OR term_n)
date BETWEEN start_date - 7 AND end_date + 3

where any form denoting strike (i.e., staken, stakend, stak-
enden, staking, etc.) should be matched alongside any other
term originating from the database record for a given time
period ranging from a week before the reported start date to
three days past the end date. The size of these pre-strike and
post-strike windows were estimated by manual inspection of
a few cases of strikes, and were judged to cover the majority
of articles on specific strikes; selecting higher values would
result in lower precision, without likely compensation at the
recall side.

In order to test the effectiveness of the query, we select a par-
ticular set of strikes from the database likely to be important
enough to be reported in the news. We select strikes from
the 1920-1940 period, with 250 or more strikers, and a dura-
tion between two and six days—longer strikes were avoided
to keep the number of query results low to enable manual
evaluation, obviously introducing a bias to short strikes. Our
selection produces 27 strikes. For each strike a query was
composed as described above, and these queries were exe-
cuted using the web based interface of the Royal Library.
All results were checked manually for their relevance to the
strike that was queried. An article is deemed relevant if it
is:

e entirely about the strike;
e partly about the strike;
e a news overview article also mentioning the strike;

e about a similar strike in another company concerning
the same conflict.

Results are illustrated in Table 1. In this table, we show
a sample of individual query results, based on the respec-
tive database record and indicated by the record ID, namely
the total number of retrieved documents, the relevant doc-
uments and the respective precision for each query and the
entire (All) query results. The MAP for all queries is 48%.
In our query formulation, as described above, we have ap-
plied broad and relaxed constraints, thus favouring recall
rather than precision. For this reason, we consider our pre-
cision results satisfactory. Another issue affecting precision
is the query terms themselves. For example, when a frequent
term such as “Amsterdam” is in the query, the precision is
likely to drop. Moreover, using the broad pre-strike period
aims at retrieving articles mentioning a threat of strike, ne-
gotiations, ultimatums, or other signs of unrest. However,
in some spontaneous strike cases where the strike was not

Table 1: Strike Articles Sample Retrieval Results

1D Total Relevant Precision Average  Average
Precision  Precision
Extended
Query
5876 18 4 0.22 0.16 0.23
6333 9 1 0.11 0.14 0.14
7843 13 9 0.69 0.51 0.52
8080 10 4 0.40 0.33 0.30
8135 15 6 0.40 0.33 0.47
8289 11 8 0.73 0.56 0.58
8401 4 3 0.75 1.00 1.00
8536 23 18 0.78 0.72 0.70
8621 29 17 0.59 0.65 0.69
All 333 160 0.48
Mean 0.46 0.46 0.50

foretold in any newspaper article, this extended time period
leads to the retrieval of irrelevant articles. In an experiment
we performed on this particular category of strikes, further
constrains on the time period increased the overall precision
to 56%, while decreasing recall. In order to avoid informa-
tion loss, aim for higher recall, and attempt to solve the
consequential loss of precision in other ways.

3.2 Ranked Retrieval

As discussed in Sec. 2.2.3, a boolean retrieval model consid-
ers all document results equally relevant. A ranking method
may improve on our average precision if it ranks more rel-
evant documents towards the top. In our implementation
of ranked retrieval, we have applied the cosine similarity
measure as described in Section 2.2.3. For the similarity es-
timation, we consider queries as term vectors formed from
the content of the database fields, and compare those to the
respective document vectors. The ranking results are eval-
uated using Mean Average Precision measures.

The results are illustrated in Table 1 on the Average Preci-
sion column. We observe that in some cases indicated by
boldface, ranking improves precision. However, in others
ranking is ineffective, and the overall MAP is similar to the
unranked mean precision, i.e., 46%. We consider that one
reason for cosine similarity not resulting in effective rank-
ing is due to the dissimilarity between the articles and the
database queries. In order to improve our results, we exper-
imented with query expansion. In particular, we expanded
the database record terms in our queries with terms ap-
prearing frequently in relevant articles and not as frequently
in irrelevant ones. For this purpose, a term frequency list
was compiled for all retrieved relevant articles, and one for
all retrieved irrelevant articles. These lists contain terms, as
tokenized by Tadpole, alongside their respective frequencies.
From the list of relevant articles terms we removed:

e words consisting of one or two characters,
e names (as they are present in the strike record),

e words of similar high frequency in both lists, such as
stopwords,



e words with low term frequency (less than 15).

The remaining list of 84 terms was added to each strike
query document, and the cosine similarity between this doc-
ument and the retrieved articles was calculated. The results
illustrated in Table 1 on the Extended Query column show
an increase in average precision in the cases indicated by
boldface; the overall mean average precision is improved by

1%.

4. STRIKES THAT NEVER HAPPENED

In order to identify conflicts that never resulted in a strike,
we first search and analyse the articles which are known
to have lead to a strike. For this purpose we have queried
the database for all strikes between 1910-1939 which were
organized by a union, as these types tend to be organized
and announced in advance:

year BETWEEN 1910 AND 1939
number of strikers >= 500
character = ‘Union’

The results were 108 strikes for each of which we identified
a preceding article manually, using the following query:

(stak?n* OR term_1 OR term_2 OR ... OR term_n)
date BETWEEN start_date - 30 AND start_date

Relevance was assessed manually for all retrieved articles.
Moreover, if many articles were found in the first days of
the search window, an additional search was done for the
preceding month. Only articles found relevant were stored.

The task of identifying articles preceding a strike may be
viewed as a boolean text classification learning task with a
single class, whereby the articles of interest form the positive
class and all other articles are negative cases, implicitly. For
this task we have used TiMBL, our 108 manually assessed
articles as positive examples, and a 100 random articles from
the same period as negative. For our article representation
model, we have created a frequency list comprising of con-
tent words, i.e., those words POS-annotated by Tadpole as
nouns, adjectives, or verbs. This list excludes stopwords,
forms of the auxiliary verbs “ziyn” and “hebben” (to be and
to have), words of length less than three characters (so as
to alleviate OCR errors) and words below frequency of oc-
currence 5. Contrary to our frequency lists compiled for the
FEztended Query experiment, we do not need to compare fre-
quencies between relevant and non-relevant articles in this
case, because TiMBL, as described in Sec. 2.2.1, already
weights features according to the information they reveal
about the class. The resulting frequency list of 208 words
constitutes our classification features. For each article (pre-
lude and non-prelude) all 208 features get a binary value: 0
if the word does not occur in the article, and 1 if the word
occurs. TiMBL is then used to calculate the information
gain of the different features. In a leave-one-out experiment
with TiMBL, using the default IB1 metric, an accuracy of
94.9% was achieved, indicating that articles narrating about

Table 2: Top 10 Gain Ratio scoring features (terms)
in ‘strike prelude’ vs. ‘other’ articles classification

task
Gain Ratio Term Gloss

0.324 conflict conflict
0.303 werkgevers employers
0.298 mijnwerker miner
0.298 mijnwerkers miners
0.259 rijksbemiddelaar  state negotiator
0.258 arbeiders workers

0.254 Schelde Schelde (name)

0.253 loon wages

0.240 mijnwerkersbond  mining worker’s union
0.239 arbeider workers

the prelude of a strike can to a reasonable extent be dis-
tinguished from other random articles—and that the 208
selected features appear a good starting point for further
querying in the full newspaper archive. A sample of our top
highest scoring terms is listed in Table 2.

For the formation of our query aimed at finding articles re-
porting on strike preludes, we selected terms from the set
of 208 features with gain ratio GR > 0.100, and excluded
all proper names as those are characteristic of a particu-
lar strike. We thus compiled a list of 53 query terms. These
terms were subsequently combined in an OR-query to search
for newspaper articles for each week of the 1910-1939 period.
Another query was performed on each week merely to count
the total number of articles in that particular week.

In order to select an appropriate period for our experiments,
we assume that on weeks of labor conflict there are more
articles matching the conflict query. Our results showed that
the percentage of candidate conflict articles in the total pool
of articles in a week varies from 16.1% to 46.1%, indicating
that our query has been very broad. We identified three
weeks in which this percentage of conflict articles distinctly
peaked compared to their surrounding period, one for each
decade: 24-30 December 1912, 11-17 September 1926, and
1622 April 1938. For these weeks all the articles that scored
positive are manually categorized. An article can be labeled
as one of four categories:

P (prelude): if the article is about a labor conflict that
could lead to a strike. An article is categorized as
P, when it refers to a named group of workers and
employers in conflict. The group may be a profession,
or a company, or an industry. Political discussions not
referring to a specific conflict are categorized as Other.

S (strike): if the article refers to a strike happening at the
time of writing, or a stike that has ended.

F (foreign): if the article is about foreign labor conflicts
such as strikes.

O (other): all other articles not belonging to any of the
above categories.

In cases where an article may be classified into multiple cat-
egories, the first applicable is selected. The results of this



Table 3: Strike Prelude Articles Retrieval Results

Prelude,
Week Total Prelude Precision Average Strike Precision  Average
Precision | & Foreign Precision
24 Feb 1912 | 273 12 0.044 0.116 50 0.183 0.480
11 Sep 1926 | 133 2 0.015 0.065 6 0.045 0.321
16 Apr 1938 | 208 1 0.005 0.077 7 0.034 0.489
Mean 0.021 0.086 0.087 0.430

manual assessment is shown in Table 3, where Total in-
dicates the total number of articles retrieved, Prelude the
correct prelude articles, and Prelude, Strike & Foreign the
prelude articles with the other two relevant categories.

To automatically assess our prelude article retrieval, we ex-
ploit our ranked retrieval approach to rank our prelude ar-
ticle retrieval results. However, in this case, we do not con-
sider the query terms in estimating similarity; we rather use
the entire set of term features characterizing prelude arti-
cles and calculate document cosine similarity to this term
feature list. Results evaluation, similarly to our ranked re-
trieval evaluation for the database queries task, is based on
MAP. As illustrated in Table 3, we have estimated MAP
for both the relatively low set of strictly prelude articles,
(indicated on the left side of the table), as well the MAP
taking into consideration the entirety of our correct results
indicating conflict, i.e., including strike and foreign article
categories (indicated on the right side of the table). Overall,
we observe that the results of this automatic process show
a great improvement over the unranked precision results for
the prelude articles.

5. DISCUSSION

In this work, the first objective was to find newspaper ar-
ticles related to a particular strike. This has proved to be
possible, although the precision has not been too high (0.48
for the 27 strikes the query was tested on). With a rank-
ing system based on the strike record, and extended with
terms that often appear in newspaper articles about strikes,
a Mean Average Precision of 0.50 could be reached. In our
evaluation, MAP is calculated based on binary relevance.
Yet, the actual relevance value of the documents may not
be so discrete. All documents mentioning the strike in ques-
tion were deemed relevant, but some of those articles were
overview or index articles in which headlines were listed, one
of them regarding the strike. Some articles have not been
correctly split in the Digital Newspaper archive, so two or
more articles with different subjects form only one docu-
ment. To overcome the shortcoming of MAP which only
works on binary relevance judgements, Kishida [5] proposes
the generalized average precision measure. This measure
does not require binary values; it rather relies on a seven-
point sliding scale. The application of a generalized average
precision measure could provide a more refined and revealing
evaluation of the scoring system, and should be considered
in future work, provided that human judges can be recruited
to perform the relevance assessment task.

An argument that could be made against efforts to improve
precision, is that of serendipity. According to Foster and
Ford [4]: “serendipity would appear to be an important con-

cept of the complex phenomenon that is information seek-
ing”. Striving for maximal precision sometimes bars the end
user from discovering information in strictly non-relevant,
but still related articles sharing some of the keywords (and
thus perhaps part of the topics) that could lead to interest-
ing findings in their own right.

In our evaluation we have not accounted for recall. In order
to determine recall for our document collection, we would
have to manually check all newspapers from 1910 until 1940,
S0 as to ascertain that no mention of a strike is overlooked.
A more feasible alternative would be to manually check only
the newspapers corresponding to the respective date range
of the strike query. However, this would still be a labori-
ous and time consuming process. If the resources for this
task were available, the estimation of recall could provide
us interesting information regarding the performance of the
query and the ways by which our recall could be improved.

One issue that is expected to affect recall is that of spelling
variations and OCR errors, which are unaccounted for in
our current approach. Both issues are relevant when deal-
ing with scanned newspaper articles. Reynaert [10] describes
a system which automatically detects and corrects OCR er-
rors. This system, Parallel Text-Induced Corpus Clean-up,
or ParTICCL, works with a set of character confusions that
frequently occur in OCR-ed texts, for instance “in”is often
confused with “m” or “0” with “e”, and vice versa. These
confusions are combined with a lexicon of correct words, so
as to detect all existing erroneous word variants, and propose
the respective canonical form. This system could be used to
find all variants of a word, and use these all in our queries.
For example, for the word “staking” alone, 199 variants can
be found in the 1918 volume of Het Volk. These are variants
within a Levenshtein distance of 2, so up to two characters in
the word are changed. Adding these varieties would expand
the queries, and as the method is reported to be rather ac-
curate [10], this query expansion can be expected to increase
recall. As it stands, the Royal Library is implementing this
systems in the articles, so that this functionality will come
with their search facilities automatically.

The second objective of this research, namely the discovery
of strikes that never happened, proved to be challenging, but
what the study shows is that automatic shortcuts can be
devised that can be expected to offer reasonably fast alter-
natives for what would otherwise be tediously long manual
searches. Our limited case study on three weeks of appar-
ently high labor unrest proved successful, but with low pre-
cision, leaving some work to the user, who normally would
be an expert user (e.g. a researcher of social history) capable
of filtering out the relevant cases.



A potential improvement could apply to the term list used
for detecting the respective articles. We based this list on
contrasting strike prelude articles with randomly selected
other articles. Yet, the border around the class that we are
looking for could be better defined, if instead of random arti-
cles, we seek articles which are similar to the prelude articles
in many aspects, yet are not about the prelude of a strike
— they might, for instance, mention the same companies in
the context of events unrelated to labor unrest. Another
potential improvement could result from the refinement of
feature selection used in classification, namely the selection
of our query terms. In a comparative assessment of dif-
ferent methods for feature reduction in text classification,
Yang and Pedersen [17] find that information gain, x> and
document frequency are good measures to use for that goal.
In our task, querying can be viewed as a form of text clas-
sification. We have used the gain ratio (closely related to
information gain, especially for binary features) to reduce
the number of features, or rather search terms, to query
for our articles. When compiling the list of feature terms
for TiMBL, term frequency was used to determine which
word was used as a feature. It might be an improvement if
document frequency were used for this, by determining the
number of documents a given word (i.e., term) appears in,
rather than its frequency in the entire document collection.

Finally, a qualitative evaluation of our results by expert his-
torians would reveal whether the material we have uncovered
was relevant and worth discovering.

6. CONCLUSION

In this work, we have presented a case study that divided
into experiments on associating primary historical resources,
such as newspaper articles, to secondary resources, such
as databases, and, subsequently, experiments on detecting
newspaper stories denoting labor unrest. We based our
study on a strikes database developed within the context of
historical research, and a large collection of digitized news-
paper articles from the beginning of the 20" century. We
employed two classic retrieval models: boolean and ranked
retrieval. The task of detection of newspaper stories denot-
ing labor conflict is viewed in our approach as a single-class
classification task. We used for this purpose the TiMBL
memory-based approach implementation and its respective
information gain ratio functionality to classify our articles
and select the most pertinent features for classification. Over-
all, our results indicate a relatively low precision in both
tasks, which can be partly improved by ranking. In our ap-
proach we did not optimize precision, as we want to avoid
compromising recall, and we assume our retrieval systems
to be used by experts who are willing and capable of fil-
tering relevant results also when these constitute less than
5% of the retrieved results—the alternative being to search
for these relevant articles in an unlabeled pool of millions of
articles.

Future experiments may specifically assess recall and the
effects of OCR error to our retrieval. Refinements to our
approach may include refinements of feature selection used
in classification and fuzzy query matching.

More generally, we aim to connect to work on cross-document
summarization, on the narrative of newspaper stories over

time, and on real-time tracking of topics in the news, in or-
der to bring hypotheses into our work that would sharpen
our definitions of important events in the news, and how to
players in these events, as well as the motifs and behavioral
patterns in which players can be expected to act in these
events.
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