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Goal: Characterize and Classify Newsbooks in order to identify
counterfeit status

Research Question: Is it possible to develop a classification
system for these newsbooks in terms of authorship and can this
classification help reveal counterfeit status?

Setting: Newsbooks, or newspapers, published around 1649. This

period was characterized by political upheaval with the recent

conclusion of the English Civil Wars and execution of King Charles

.

® Important political factions included the Royalists,
Parliamentarians, Levellers, and the New Model Army

Working with subset

e Applied methods to a subset of newsbooks that had identified authors

o Known authors helped us identify important contributing variables

Applied same analysis to full dataset

® Increased number of Textual Features and Improved upon old Textual Features

e Utilized Principle Component Analysis to reduce dimensionality in our data

o Utilized the first 3 components (explaining 15.3% of the variance) in clustering analysis

e Utilized K-Means Clustering to create groupings of Newsbooks

o Analyzed Newsbooks based on title, ideology, PC3 Dimension

Mercurius Pragmaticus subset

K-Means Clustering

Topic Modeling

e Used Top2Vec to generate topics for individual clusters

o The topics are represented as a vector of words

o Top2Vec characterizes clusters by embedding words into a vector space, reducing dimensions, and

identifying dense areas with center words to represent topics
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calculations that involved part-of-speech tagging
e Stop words were removed from the texts for all calculations

Creating Dimensions:

e >300 Lexical Features in total

® Sentence Length, Word Length, Type Token Ratio
(unigue/total words), Lexical Density (content/total words),
relative frequencies of top 5 most frequent function and non
function words for each newsbook, part-of-speech relative
frequencies
o The part-of-speech was determined using the universal

tag set and nltk pos tagger

Dimension Reduction
e PCA analysis was used to reduce dimensionality

0
Principal Component 1 (PC1)

e The Newsbooks can be clustered based on lexical and grammatical features
o Potentially interesting features include sentence length, word length, frequency of adverbs and nouns, and the relative frequency of a
subset of commonly or uncommonly used words

o Interestingly, author preference for spelling can also be a potential determining factor for authorship of newsbooks

e Newsbook topics differ, potentially indicating a slight difference based on ideological tilt

® Next Steps:

o Creating a complete dictionary for uniquely spelled words : standard english words
o Investigating Author spelling preference as a potential indicator
o Focusing on individual newsbooks to create smaller clusters to better indicate authorship or non authorship
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