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Worcester, Massachusetts (population just under 200,000) is the second-largest
city after Boston in Massachusetts. It grew exponentially during the American
industrial revolution; factories dominated its landscape until the mid-20th
century when the city slid physically, and psychologically, into post-industrial
decline. As one local magazine reports, residents took an abject view of the city:
‘Nothing happens in this dump. There’s never any development’ (Whitmore,
Bernard, 2018).

Since the 1960s, Worcester’s city government and residents have tried
to “revitalize” the city. Some grandiose plans failed, but other small, cre-
ative changes took root. Today momentum is building, and the city is now
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experiencing a visible ‘renaissance’ (Whitmore, Bernard, 2018). The city is
being touted as a model of urban green development: its railroad is being
upgraded to provide improved service to Boston, just 40 miles away. Enthu-
siasm for investment is concentrating mainly in the city’s historic Canal Dis-
trict – named for the canal that connected the neighbourhood’s factories to the
nearby Blackstone River and the Atlantic Seacoast beyond. Those old factories
are being converted into trendy loft apartments and hipster bars and cafés. A
new baseball stadium, Polar Park, has been built right in the heart of the Dis-
trict, and this paves the way for development from outside investors on a larger
scale, including a new complex of hotels, apartments and stores. National Pub-
lic Radio recently dubbed the city as the ‘New “It” Town” – all of a sudden,
‘everyone wants a piece of Worcester’ (Schacter, Aaron, 2018a).

The Canal District was first developed in the 1800s by the Irish, who dug its
canal, the bold entrepreneurs who built the factories and the successive waves
of immigrants who came to work in them. Churches were established, Jew-
ish peddlers sold goods and opened shops, and home distilleries, often run by
Irish women in their kitchens, brought neighborhood residents together. This
stalwart history and old industrial fabric create the Canal District’s allure, but
current up-scale development threatens to displace the present immigrant pop-
ulation (largely Latino) that continues the neighbourhood’s working-class iden-
tity. This probable result, which would lead to loss of homes and community,
raises the question of how exactly history is being preserved through the Canal
District’s development, and whether it is possible to ‘green’ communities for
people other than the well-to-do – to avert what can be called ‘the greening of
green’. As one activist’s sign in Chicago put it, ‘Now that the neighborhood is
nice, why do I have to move?’ (Saunders, 2018).

In this project, we focus on the stories being told about the Canal District
that help drive its current development. How did it go from being spoken of as
‘a dump’ to ‘the new “It” town’, and how does such language and its narratives
impact the city and the market? Our aim is to survey a small corpus of texts
describing the Canal District’s ‘revitalization’ and discuss the efficacy of com-
putational methods through an expert reading of the same texts. At first glance,
Worcester might present an all-too-familiar global story of gentrification, the
loss of city identity and community, but does even a small survey of historical
and local public discourse confirm this view? Or does a more complicated local
story surface?

To answer these questions, literary geographer Sarah Luria teams up with
computer scientist Ricardo Campos, developer of the keyword extractor YAKE!
(Campos et al., 2018a; Campos et al., 2020) to discover if YAKE! can create
a helpful digest of stories told about a neighbourhood over time. We believe
this interdisciplinary work can play a crucial role by showing how compu-
tational analysis can track this fast-developing story of urban revitalisation.
Development has a momentum that can overwhelm local dissent as signs in
Worcester already show. ‘All this fake love, the “New Worcester”, this whole
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new wave that’s coming in, that’s not Worcester’, one resident complains. Some
see Worcester’s development as at a ‘tipping point’, where Worcester could ‘stay
Worcester’ or be fundamentally redefined, as has happened in places such as
Harlem, New York and San Francisco (Schacter, Aaron, 2018b). Such voices
can get buried in the attractive ‘renaissance’ rhetoric of up-scale ‘green develop-
ment’. We hope that by being able to process a range of documents and sources
about Worcester, we can produce a more representative picture of public dis-
course at this critical time.

6.1 Theoretical Approach

Recently economist Robert J. Shiller has argued for the importance of ‘eco-
nomic narratives’ and the study of their ‘powerful stories’ that spread quickly
and can influence market behaviours and ‘real estate booms’ (Shiller, Robert J.,
2019b). Worcester offers a powerful example of an appealing economic narra-
tive – something like a phoenix rising from the ashes – of a beleaguered indus-
trial city being ‘reclaimed’. Shiller stresses that economic narratives become
‘contagious’ and are often helped by being promoted by a celebrity (e.g., Ronald
Reagan’s promotion of Reaganomics) (Shiller, Robert J., 2019a). Such dynamics
help demystify why some narratives may get heard more than others in the pub-
lic debate about revitalisation. Furthermore, economic narratives are marketed
by particular buzz words, as Neil Smith showed in his seminal study of the rise of
gentrification after the 1960s. Smith tracked how, concerned by the increasingly
negative connotations of ‘gentrification’, savvy real-estate developers appropri-
ated the ‘language of revitalization, recycling, upgrading, and renaissance’ to
build support for upscale development (Smith, 1996). Language, as geographers
would put it, ‘makes place’. Crucially, Sharon Zukin has shown how the suc-
cess of an economic narrative can be due not to its broad-based appeal but to
the conscious agenda of the local power elite and the media outlets that sup-
port them. Zukin studied how New York City’s elite achieved the conversion of
factories into loft apartments in order to create a more high-end real estate in
Manhattan. She points to the strategic role the New York Times played through
its aggressively positive reporting on that trend (Zukin, 1982). Indeed, the con-
ventional media coverage of Worcester’s revitalisation today often reads more
like a boosterish advertisement than reporting (Booming Worcester Real Estate
2019; Why Worcester Works 2019).

Shiller, Smith and Zukin make it clear that if we are to be critical readers of
the de-industrialising of cities towards green urban development, we must tune
our ears to the narratives that guide it, the discourse that triggers it and the
forces that shape it. Shiller counsels us to be on the lookout for narratives that
are becoming ‘contagious’ in today’s Canal District. Smith teaches us to be on
the lookout for red-flag keywords such as ‘revitalization’, and ‘renaissance’ and
to keep asking the question just what ‘revitalization’ means, and for whom?
Zukin warns us to track just which sources and personalities dominate the
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re-development discussion and suggests we try to level the playing field of public
discourse by giving more attention to other less powerful local views. How does
Worcester talk about itself? Many investors and future residents are coming
from outside of Worcester and may encounter what Boston’s newspapers or
National Public Radio say about the city, rather than the city’s main newspaper
The Worcester Telegram Gazette, and other important local sources. In hopes of
making this complex narrative more accessible, we explore the power of com-
putational analysis to digest the copy generated by such a hot debate.

To accomplish this objective, we aim to apply keyword extractor algorithms.
The problem of identifying keywords to track narratives within texts is long-
standing (Meehan, 1976), but only recently has attracted more attention from
computational linguistics (Vossen, Caselli, and Kontzopoulou, 2015; Campos
et al., 2018b). With so much information made available online, getting
insightful knowledge from unstructured clinical documents (Conway et al.,
2019) or news articles (Martinez-Alvarez et al., 2016), to name but a few is now
strictly dependent on algorithms to automate this process and reduce the effort
of doing this manually. Recent advances in natural language processing (NLP)
have made it possible to extract, summarise and create narratives from texts
more easily than ever before (Jorge et al., 2019a; Jorge et al., 2019b). Several
diverse ways of representing the overall idea of a text or group of texts exist,
ranging from TF-IDF and topic modelling as introduced in Chapter 3 through
to visualisation approaches, including keyword clouds (Martinez-Alvarez et al.,
2016), visual storytelling (Jorge et al., 2019a), and timeline summarisation
(McCreadie et al., 2018; Pasquali et al., 2019). Extracting relevant keywords
from texts may be one such potential solution. In this work, we aim to apply
YAKE! keyword extractor1 to a set of texts about Worcester’s Canal District to
see if this tool can help identify the most important topics and keywords of the
input text, without actually having to read the whole document, which, even in
the case of a small story like the development of one neighborhood, becomes
less and less feasible, due to the vast amount of information that is available
today (both digitised historic material and current digital media).

6.2 Sources

A wide survey of documents about the Canal District was made using
online search engines, including archive.org (digitised historical documents),
Academic Search Premier, Nexis Uni, Proquest, and the digital archives of
the New York Times, Boston Globe, Worcester Telegram Gazette (WTG) and
MassLive.com. Google searches were useful for identifying other Worcester
media sources such as the Worcester’s alternative digital newspaper InCity
Times; and its local magazine’s Vitality, Worcester Magazine, and Worcester
Business Journal. Our search was helped by Sarah Luria having already been

1 http://yake.inesctec.pt

http://yake.inesctec.pt
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engaged in researching the Canal District’s development history and uncovered
sources.

For the purpose of this experiment, we limited our corpus to 26 English-
language texts that describe the Canal District over time. We felt 26 texts was
a sufficient sampling to analyse and still be able, with some confidence, to
make conclusions about YAKE!’s efficacy from one humanist user’s point of
view and yield some interesting results. If we were to continue the experiment,
the corpus could be much larger. The shortest text of our curated corpus con-
tained 72 tokens and the longest one, 4165 tokens. Titles of texts, which often
summarise its argument, were included in our extracts. Texts were selected
to represent some important features of the history of the District, including
the creation of the Blackstone Canal, descriptions of its Irish working-class
neighborhood, the city’s postindustrial decline, and some of the stages in its
efforts toward revitalisation. The majority of the texts are from 2018–2019,
an intense period of revitalisation efforts, but examples from 1862, 1917, the
1980s and 1990s provide some historic range. A range of voices was sought and
include past and current residents, renters and property owners, city leaders
(mayor, city manager, city councilors, community activists), and local and out-
side developers. While most come from the major local newspaper The Worces-
ter Telegram Gazette, the corpus includes articles from InCity Times, Vitality,
Worcester Magazine, Worcester Business Journal, the New York Times, Boston
Globe and National Public Radio. Included in this corpus is an excerpt from an
acclaimed historical study, which describes the Irish kitchen barrooms of the
Canal District, and a 1984 poem by Worcester-born Mary Fell2, which describes
the neighborhood during its decline.

6.3 Method

Responding to the need to deal with today’s abundance of information,
researchers have increasingly resorted to computer science as a means to
extract, understand and create meaningful stories from large samplings of texts.
This is easiest in digitally born documents, where the data is directly available
ready to be processed, but offers some additional challenges in analog texts,
as is the case of this project, which includes scanned historical documents not
captured as plain text. Figure 6.1 shows a sample of one of our texts.

In our corpus, texts were in five different formats, including images, PDFs
with images, PDFs with plain text, MS Word documents and text documents.
Extracting information from the first two types implies a pre-processing stage
that involves the use of Optical Character Recognition (OCR), a machine learn-
ing technique used to transform images that contain text (e.g., old text that
has been scanned, handwritten, typed, etc.) into text itself. In these cases, we
resorted to tesseract, an open-source OCR package developed by Google, and to

2 Stanzas from the poem “The Prophecy” by Mary Fell have been used with
permission of the author. All rights reserved for all elements of the poem.
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Figure 6.1: Lincoln, William. History of Worcester, Massachusetts, from its
earliest settlement to September, 1836 : with various notices relating to the
history of Worcester County. Worcester, 1862, p. 291. Accessed through
archive.org 14 Oct. 2019. Framed text shows material excerpted for corpus
selection.

some Python libraries that ease the extraction process. Afterward, we conducted
a curated process to remove noisy information and clean-up the text, thus guar-
anteeing the quality of the data extracted. Then, we applied a keyword extractor
system to capture the fundamental idea of the documents. Typically, keyword
extractors make available a shortlist of relevant keywords (with one or more
terms, and not necessarily the most frequent ones), thus instantaneously pro-
viding users and machines with a summary of the document. In an era where
most of the information available is unstructured, having one such tool may
be very appealing for those interested in quickly getting a sense of a docu-
ment and in extracting insightful knowledge. Obviously, defining whether a
term is a relevant keyword is itself a complex problem that may depend on
the use, case, user background or application, such that, as referred by Sterckx
et al. (2016), reaching a consensual list of keywords by two different persons
for the same document turns out to be a very difficult task. For this purpose,
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several different techniques have been proposed over the years, from statistical
methods that detect keywords based on statistical features (El-Beltagy and
Rafea, 2009), to graph-based models (Mihalcea and Tarau, 2004) or machine-
learning approaches (McCreadie et al., 2018), a supervised solution that learns
from previous examples. A complete survey on keyword extraction algorithms
may be found in a recent work of Papagiannopoulou and Tsoumakas (2020).

We grew to realise that for this experiment, Ricardo, a computer scientist,
and Sarah, a literature professor, first needed to clarify what each meant by
‘keyword’. Indeed, our research went in rather humorously opposite directions
until we finally realised the need to back-up and start again by agreeing on def-
initions of the terms that would guide our research. Note to future interdisci-
plinary collaborators – define your terms at the outset! Do not assume each of
you shares the same ideas about what words mean. To arrive at a shared mean-
ing of ‘keyword’, Ricardo offered the helpful example of keywords that publish-
ers ask us to assign to our published articles. These words are usually “subject”
words that convey the topics of a text. In our corpus, these include names of
important places and people in the article, such as ‘Canal District’, and ‘Edward
Augustus’ (Worcester’s City Manager), and important topics, such as ‘revital-
ization’, ‘gentrification’, and ‘affordable housing’. Sarah pointed out that since
we sought through a keyword extraction algorithm to create a ‘summary’ of a
text, keywords needed to include not just the subject of the article but what was
being said about that subject, which she termed the argument, or main point,
of the text. Thus, if the article was about the fast rising cost of real estate in the
Canal District, keywords would be ‘subject’ words like ‘real estate’ and ‘Canal
District’ but also ‘argument’ words like ‘booming’ and ‘properties are hot’ and
‘only just beginning’. We thus concluded that for the purpose of this experiment,
keywords = subject + argument words.

In this analysis, our chosen tool was YAKE! (Campos et al., 2018a;
Campos et al., 2020), an unsupervised statistical keyword extractor method
that has demonstrated success in tackling documents from different languages,
domains and length, without the need for prior knowledge. Our purpose is to
understand whether this kind of algorithm may be used in the context of geog-
raphy, which focuses on the study of place, to quickly create a flow of stories
from a set of documents collected over time and if they help the reader survey
the topic being discussed, without the need to acquire further knowledge. With
this in mind, we resort to YAKE! Python package3 to automatically extract the
relevant keywords from the set of texts, where a keyword may be a single word
or a group of n terms (known as keyphrases).

In this experiment, Sarah was offered five different lists of top-40 relevant
YAKE! keywords of our corpus texts with different n settings, namely n = {1,
2, 3, 5, 10}. Ricardo aimed to offer Sarah the chance to compare the results for

3 https://github.com/LIAAD/yake

https://github.com/LIAAD/yake


116 UNLOCKING ENVIRONMENTAL NARRATIVES

the different n’s and to see if the effectiveness of their summaries varied to a
significant extent in this varied array of texts. She concluded that by and large
n = 5 and n = 10 did not significantly increase the information that n = 3 was able
to convey about the text. This was a surprise to Sarah, since she had assumed
that the more words one extracted, the better the chances that a good summary
would be produced. Instead, she discovered that n = 5 and n = 10 increased the
chance for more ‘noise’ – more little words – that made the summary less clear,
and sometimes even inaccurate.

One example illustrates this well. The text is an excerpt from historian Roy
Rosenzweig’s 1985 study of industrial working-class life in Worcester during its
industrial heyday. It describes the kitchen breweries run by Irish women in the
Canal District. The excerpt concludes ‘It isunlikely that these kitchen barrooms
were especially lavish or spacious since they shared the physical limitations
of most working-class dwellings of this period’ (Rosenzweig, 1983). At n = 5
YAKE! extracts ‘kitchen barrooms were especially lavish’, which is the opposite
point that the original sentence made. At n = 10 YAKE! extracts ‘kitchen bar-
rooms were especially lavish or spacious’. At n = 3, however, YAKE! extracts the
important subject of the ‘kitchen grog shops’ but does not falsely couple them
with the modifiers ‘especially lavish [or spacious]’. That said, n = 3 does extract
(from elsewhere in the passage) the words ‘formal and elegant’. The unwary
reader could make a false connection in her mind that the ‘kitchen grog shops’
were ‘formal and elegant’, which would misrepresent the text’’s main point. But
it is important that at n = 3 YAKE! does not itself falsely connect the two phrases
into one keyword phrase as it does at n = 5 and n = 10.

Based on such results, we opt to define n = 3 as our safer and preferred setting,
which is in line with the work of Campos et al. (2018, 2020), who pointed out
that the most effective results are obtained when the number of grams, that is,
the number of terms of a keyword, is set to a maximum of three terms (e.g.,
‘roads’, ‘Worcester railroad’, ‘large manufacturing city’).

6.4 Interpretations and Results

After Ricardo processed the corpus texts using YAKE!, the results were then
interpreted by Sarah, a literary geographer, who created a gold standard dataset
for comparison. Sarah read the original text samples, identified what she con-
sidered to be keywords and phrases, and compared them to what YAKE!
extracted as an automatic result. Each set of YAKE! extracted keywords was
then classified by Sarah as having good, sufficient or insufficient results. In
‘good’ results, YAKE! extracted enough of Sarah’s subject and argument key-
words so that the main point of the article is conveyed. In ‘sufficient’ results,
YAKE! extracts some subject keywords and one, or a few, argument words so
that the main point of the argument is fairly clear. In ‘insufficient’ results, YAKE!
extracts some subject keywords but no, or not enough, argument key words, so
that the argument is not clear.
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Good* = 15 Sufficient** = 8 Insufficient*** = 3
1837 Lincoln, History of

Worcester4
1879 Marvin, History of

Worcester County [re
Canal and Railroad]5

1998 Green Island
Businesses say city help

is killing them
1917 Washburn, Blackstone

Canal formed6
1985 Rosenzweig, from
Eight Hours for What

We Will

2000 Green Island
revitalization dropped

1917 Washburn, Worcester’s
entrepreneurial spirit7

1999 Vacant Industrial
Sites of no use to

neighborhood

2019 An Away Game
for Businesses8

1917 Washburn, importance
of steam power9

2011 Life in Green
Island: We have hope10

1983 Worcester Shedding
Smokestack Image11

2018 Time to talk
gentrification in

Worcester12

1984 Fell, The Prophecy13 2018 NPR Story
Worcester the new It

Town14

Table 6.1: Sarah’s Evaluation of YAKE! Results – sources linked, where
available, online in footnotes.

How many of Sarah’s key terms (or close variations of them) did YAKE! catch?
Using the above-referred grading scale, Sarah concluded that YAKE!’s sum-
maries of the corpus texts were good in fifteen cases, sufficient in eight and
insufficient in three (Table 6.1).

4 https://archive.org/details/historyofworcest00inlinc/page/290/mode/2up
5 https://archive.org/details/historyofworcest03marv/page/83/mode/2up
6 https://archive.org/details/historyofworcest03marv/page/83/mode/2up
7 https://archive.org/details/industrialworces00wash/page/300/mode/2up
8 https://www.telegram.com/story/news/local/worcester/2019/07/06/

away-game-for-worcester-property-owners-facing-ballpark-
redevelopment/4743703007/

9 https://archive.org/details/industrialworces00wash/page/30/mode/2up
10 https://incitytimesworcester.org/tag/millbury-stree/
11 https://www.nytimes.com/1983/09/25/us/worcester-shedding-

smokestack-image.html
12 https://www.worcestermag.com/news/20181011/feature-time-to-

talk-about-gentrification-in-worcester
13 https://capa.conncoll.edu/fell.persistence.html#38
14 https://www.npr.org/2018/10/23/658263218/forget-oakland-or-

hoboken-worcester-mass-is-the-new-it-town

https://archive.org/details/historyofworcest00inlinc/page/290/mode/2up
https://archive.org/details/historyofworcest03marv/page/83/mode/2up
https://archive.org/details/historyofworcest03marv/page/83/mode/2up
https://archive.org/details/industrialworces00wash/page/300/mode/2up
https://www.telegram.com/story/news/local/worcester/2019/07/06/away-game-for-worcester-property-owners-facing-ballpark-redevelopment/4743703007/
https://www.telegram.com/story/news/local/worcester/2019/07/06/away-game-for-worcester-property-owners-facing-ballpark-redevelopment/4743703007/
https://www.telegram.com/story/news/local/worcester/2019/07/06/away-game-for-worcester-property-owners-facing-ballpark-redevelopment/4743703007/
https://archive.org/details/industrialworces00wash/page/30/mode/2up
https://incitytimesworcester.org/tag/millbury-stree/
https://www.nytimes.com/1983/09/25/us/worcester-shedding-smokestack-image.html
https://www.nytimes.com/1983/09/25/us/worcester-shedding-smokestack-image.html
https://www.worcestermag.com/news/20181011/feature-time-to-talk-about-gentrification-in-worcester
https://www.worcestermag.com/news/20181011/feature-time-to-talk-about-gentrification-in-worcester
https://capa.conncoll.edu/fell.persistence.html#38
https://www.npr.org/2018/10/23/658263218/forget-oakland-or-hoboken-worcester-mass-is-the-new-it-town
https://www.npr.org/2018/10/23/658263218/forget-oakland-or-hoboken-worcester-mass-is-the-new-it-town
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Good* = 15 Sufficient** = 8 Insufficient*** = 3
1989 New focus for an old

area15
2019 Worcester pledges
$3M to Green Island16

1997 Bureau urges liability
relief for brownfields

2019 Worcester
Organizers hear from

Nashville…17

2007 Canal District Shapes
Up18

2018 WooSox Ball Park has a
long history19

2018 A City Reclaimed
2019 A Totally Cool Place to

Live20

2019 New Shine for old
building

2019 Worcester gets
brownfield funds21

2019 Renee Diaz, WooSox
killing [Canal] district

dreams22

Table 6.1: (continued).

15 https://www.nytimes.com/1989/12/10/realestate/national-
notebook-worcester-mass-a-new-focus-for-an-old-area.html

16 https://www.telegram.com/story/news/local/worcester/2019/04/30/
worcester-pledges-3m-to-green-island-neighborhood-vows-it-wont-
be-overshadowed-by-ballpark/5307782007/

17 https://www.worcestermag.com/story/news/2019/02/28/worcester-
organizers-hear-from-nashville-buffalo-for-tips-on-woosox-cba-
push/5802104007/

18 https://www.telegram.com/story/news/local/east-valley/2007/09/
25/canal-district-shapes-up/52786534007/

19 https://www.bostonglobe.com/business/2018/08/17/new-home-for-
woosox-has-long-history/oUqIGARpKusD1NrNItDIaI/story.html

20 https://www.masslive.com/worcester/2019/04/a-totally-cool-
place-to-live-allen-fletcher-offers-sneak-peek-inside-new-
kelley-square-lofts-bringing-48-high-end-units-to-worcesters-canal-district.html

21 https://www.telegram.com/story/news/local/worcester/2019/06/23/
worcester-gets-federal-money-for-brownfields-cleanup/4846706007/

22 https://www.wbjournal.com/article/construction-woosox-
regulation-are-killing-canal-district-dreams

https://www.nytimes.com/1989/12/10/realestate/national-notebook-worcester-mass-a-new-focus-for-an-old-area.html
https://www.nytimes.com/1989/12/10/realestate/national-notebook-worcester-mass-a-new-focus-for-an-old-area.html
https://www.telegram.com/story/news/local/worcester/2019/04/30/worcester-pledges-3m-to-green-island-neighborhood-vows-it-wont-be-overshadowed-by-ballpark/5307782007/
https://www.telegram.com/story/news/local/worcester/2019/04/30/worcester-pledges-3m-to-green-island-neighborhood-vows-it-wont-be-overshadowed-by-ballpark/5307782007/
https://www.telegram.com/story/news/local/worcester/2019/04/30/worcester-pledges-3m-to-green-island-neighborhood-vows-it-wont-be-overshadowed-by-ballpark/5307782007/
https://www.worcestermag.com/story/news/2019/02/28/worcester-organizers-hear-from-nashville-buffalo-for-tips-on-woosox-cba-push/5802104007/
https://www.worcestermag.com/story/news/2019/02/28/worcester-organizers-hear-from-nashville-buffalo-for-tips-on-woosox-cba-push/5802104007/
https://www.worcestermag.com/story/news/2019/02/28/worcester-organizers-hear-from-nashville-buffalo-for-tips-on-woosox-cba-push/5802104007/
https://www.telegram.com/story/news/local/east-valley/2007/09/25/canal-district-shapes-up/52786534007/
https://www.telegram.com/story/news/local/east-valley/2007/09/25/canal-district-shapes-up/52786534007/
https://www.bostonglobe.com/business/2018/08/17/new-home-for-woosox-has-long-history/oUqIGARpKusD1NrNItDIaI/story.html
https://www.bostonglobe.com/business/2018/08/17/new-home-for-woosox-has-long-history/oUqIGARpKusD1NrNItDIaI/story.html
https://www.masslive.com/worcester/2019/04/a-totally-cool-place-to-live-allen-fletcher-offers-sneak-peek-inside-new-kelley-square-lofts-bringing-48-high-end-units-to-worcesters-canal-district.html
https://www.masslive.com/worcester/2019/04/a-totally-cool-place-to-live-allen-fletcher-offers-sneak-peek-inside-new-kelley-square-lofts-bringing-48-high-end-units-to-worcesters-canal-district.html
https://www.masslive.com/worcester/2019/04/a-totally-cool-place-to-live-allen-fletcher-offers-sneak-peek-inside-new-kelley-square-lofts-bringing-48-high-end-units-to-worcesters-canal-district.html
https://www.telegram.com/story/news/local/worcester/2019/06/23/worcester-gets-federal-money-for-brownfields-cleanup/4846706007/
https://www.telegram.com/story/news/local/worcester/2019/06/23/worcester-gets-federal-money-for-brownfields-cleanup/4846706007/
https://www.wbjournal.com/article/construction-woosox-regulation-are-killing-canal-district-dreams
https://www.wbjournal.com/article/construction-woosox-regulation-are-killing-canal-district-dreams
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These positive results encourage us to think that YAKE! has the potential to
serve as an effective summarising tool. Of course, Sarah’s “algorithm” or grad-
ing rubric was not as precisely or clearly formulated as YAKE!’s; nevertheless,
Sarah did find that in the majority of cases YAKE! did extract enough of what
she deemed keywords to present a good or sufficient summary of a text. These
findings pointed to several primary ways we might hope YAKE! results could be
made increasingly informative by tweaking YAKE!s algorithm so it could more
closely match Sarah’s results. We discuss these briefly below.

As stated above, Sarah generated her list of keywords (subject + argument)
for each text in the corpus. Table 6.2 shows one example that Sarah ranked
‘good,’ which YAKE! generated from Mary Fell’s poem ‘The Prophecy’ (1984).
The poem is written from the point of view of a long-term resident in the neigh-
bourhood. Despite the dominant Worcester-narrative of the neighbourhood
is in decline, the poem’s speaker argues nevertheless that the ‘neighborhood

Sarah’s Keywords Extracted by
YAKE!

Sarah’s Keywords Missed
by YAKE!

Jews settling same old bars
Green island big stories

Remembering the canal immigrants
Learn polish prayers

Irish laborers
Patsy spoke

Aggie
Catholic school

Whiskey
Aggie brew

The Neighborhood remains
Kids

Built by Irish
Canal that cut

Persistence of memory
prophecy

Millbury and Harding Streets
made beer

American born
Kelly Square

Table 6.2: ‘Good’ Rating: Subject + Argument Words Extracted.
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remains’. As Table 6.2 shows, YAKE! extracted almost all of the keywords iden-
tified by Sarah.

YAKE!’s results sufficiently capture Fell’s emphasis on the ethnic diversity
of the canal district– ‘jews’, ‘learn polish prayers’, ‘irish laborers’, ‘patsy’, ‘aggie’
(both Irish names), ‘catholic school’ – as well as her focus on the neighborhood’s
drinking culture and the ‘whiskey’, which was ‘aggie’s brew’. The argument of
the poem is also conveyed that ‘kids’ are still a part of the neighborhood, and
‘learn polish prayers’, which is in the present tense. A sense of the past is also
present through the words ‘built by irish’, ‘remembering the canal’, the ‘canal
that cut’ [through this neighborhood], and the ‘persistence of memory’ (the
title of the collection in which the poem appeared). While it is unclear what
‘prophecy’ means in this context (it is the title of the poem), the word helps con-
vey the weighty, assertive tone of the poem and the suggestion of an (unspeci-
fied) future for the neighborhood.

In Sarah’s ‘sufficient’ examples, YAKE! extracted some subject and argument
words but omitted keywords critical to the piece. Table 6.3 shows the results for
the National Public Radio story ‘Forget Oakland or Hoboken, Worcester, Mass.
is the New “It” Town’ (Schacter, Aaron, 2018a). As the title of that story suggests,
this is exactly the sort of discourse that could fan powerful economic narratives
that could overwhelm local efforts to achieve a green Worcester for everyone.
YAKE!’s words suggest that Worcester is booming, but misses the article’s argu-
ment that the new real estate boom is just beginning and that local residents are
concerned about what this might do for the identity of Worcester.

To see if such minimal summarising happens with other keyword extractors,
we ran the very same text under IBM Watson, one of the most well-known
commercial solutions. Interestingly, we found that the top-10 keywords
retrieved by the IBM system23 also did not extract the keywords Sarah thought
were critical to the piece, demonstrating that there is still much work to do text
understanding.

Finally, Table 6.4 shows an example Sarah rated ‘Insufficient’. The text is a
Worcester Telegram Gazette article (7-6-2019) ‘An Away Game for Businesses:
Property Owners Near Ballpark Make Way for Redevelopment’ (AnAwayGame
for Businesses: Property Owners Near Ballpark Make Way for Redevelopment
2019). Here YAKE! extracts subject words, but no argument words. As a result,
the main point of the article does not come through, which is that tenants have
mixed feelings about being displaced.

From Sarah’s perspective, two main problems emerged with YAKE!’s results.
One was that YAKE! repeats keywords in a text, often several times. In the exam-
ple from National Public Radio above (Table 6.3), city names (Worcester, San
Francisco, Oakland) are repeated and dominate the results (similarly, ‘city’ was

23 ‘smaller cities’, ‘largest city’, ‘worst thing’, ‘expensive city prices people’, ‘small city’,
‘cities’, ‘larger city’, ‘piece of Worcester’, ‘City officials’ and ‘lot of times’.
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Sarah’s Keywords Extracted by
YAKE!

Sarah’s Keywords Missed
by YAKE!

forget Oakland New “it” town
Worcester booming industrial properties are hot

Hoboken incredibly cheap
beautifying Worcester common destination for foodies

rise celebrity chefs
second-largest city master brewers

expensive city prices former factories
smaller city mill buildings

Boston waiting to die
piece of Worcester stay away

Massachusetts housing alliance Union Station
fifth-generation Worcesterite decrepit and roofless

only just beginning
still untapped potential

sky’s the limit
see everyone succeed
success begets success

community spirit
critical tipping point

most vulnerable residents
young families out

elders out
crisis

cash investors
flip it

genuinely care about
maintaining its character
where immigrants come

Table 6.3: ‘Sufficient’ Rating: Subject + Some Argument Words Extracted.

repeated seven times out of 10 by IBM Watson’s processing of this text, cited
above). Sarah would have liked to have seen a list with a greater variety of key-
words to create a fuller picture of the text’s main point. This is acknowledged by
Ricardo as a drawback of YAKE! that deserves further attention in the future.
One of the possibilities is to apply a more elaborated deduplication algorithm.
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Sarah’s Keywords Extracted by YAKE! Sarah’s Keywords Missed
by YAKE!

Worcester redevelopment authority taking properties
properties eminent domain

Washington street moving out
canal district complicated plan

Pawtucket red sox business like transaction
tenant highly contentious

lawsuits
not to sue

awards well above
reconstruct Kelley Square

Table 6.4: ‘Insufficient’ Rating: Subject but No Argument Words Extracted.

Another is to apply some topic modelling algorithm so that a more diversified
set of keywords is shown to the users of YAKE!

The second problem was cited above, in the example from Rosenzweig’s
description of the kitchen grog shops of Worcester, where the key modifying
phrase ‘It is unlikely’ was missed by YAKE!. Such omissions occurred only in
a few instances but are significant. In this case, even at n = 3 YAKE!’s juxtapo-
sition of keywords invites the reader to make a connection that the barrooms
were ‘formal and elegant’, which misrepresents the text’s main point. One of the
reasons for this is that YAKE! is a purely statistical keyword extractor that uses
any linguistic features such as part of speech. While this keeps the system mostly
language-independent and easily adaptable to different languages (a plug and
play feature), it makes it difficult to understand the structure and the idea of the
text in a more principled way.

YAKE!’s greatest communicative power as a summarising tool is its ability
to generate word clouds. The larger the word in the cloud, the higher YAKE!
ranked it in importance. Figure 6.2 shows the word cloud YAKE! generated of
Mary Fell’s poem ‘Prophecy’ (n = 3).

Word clouds produce a pretty picture from a text, but do these have any real
value? Given our research’s emphasis on discourse and the importance of cer-
tain keywords in shaping development narratives, we appreciate that all word
clouds communicate the importance of individual words and small phrases
immediately. A word cloud is reductive, yet many important subject and argu-
ment words from Fell’s poem are included here.

This ability of word clouds to concentrate the messages of a large number of
texts, while highlighting the importance of repeated keywords that shape pub-
lic discourse, encourages our initial aim to survey more voices on the Canal
District’s development. Figure 6.3 shows a fanciful experiment to present the
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Figure 6.2: YAKE! word cloud (n = 3) Mary Fell, The Prophecy, from The
Persistence of Memory (1984). Github filename: 7 - 1984_Mary Fell, The
Prophecy (Poem).

word clouds of our entire corpus as a scroll to depict a narrative and image of
some of Worcester’s development discourse over time.

Given the fairly good results of YAKE!’s analysis, such a scroll might make a
compelling tool for study. Further refinements to YAKE!’s algorithm could yield
a still more useful tool. Key here is that such a scroll engages the reader in a more
extended narrative of Worcester’s change over time, that includes the city as a
still agrarian landscape, the creation of its canal, railroad and factories, and its
long efforts to clean up their industrial waste. It creates a broader understanding
of Worcester’s rich immigrant history to counter the shallow media buzz of it
currently being ‘hot’. ‘Something good is happening in Worcester’ is becoming a
dramatic developer’s mantra for the city (Booming Worcester Real Estate 2019).
Ultimately the ability to digest and exhibit more sources and views through a
supple keyword extractor might produce a more democratic and fuller under-
standing of just what that ‘something’ is.

6.5 Discussion of Implications, Limitations, and
Links to Other Work

Recent scholarship has argued that in order to better assess and mitigate con-
nections between revitalisation and gentrification, we need to analyse each
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place and its particular situation and challenges. We need to counter the reduc-
tive booster narratives of ‘green revitalization’ generated by the market with
more representative, fine-grained accounts to get closer to the truth of what
is going on in the streets of these cities (Saunders, 2018). Such diverse local
accounts might help undercut the reification of gentrification as an unstoppable
economic narrative.

City planning best practice now acknowledges that resident input is essen-
tial to any development’s success (Myerson, Deborah L., 2004). More and more
venues both live and digital are opening up for local residents to speak their
needs and visions and play a part in their town’s redevelopment24. Such input
can be strengthened by an increased awareness of the history of the conversa-
tion surrounding a neighborhood’s development and key terms that have been
used to shape it. Such input could also importantly be tracked, and amplified,
by tools like YAKE!

Do our results show a more representative and complex picture of what
Worcester thinks about ‘revitalization’? We think so. Even from this small sam-
pling, our YAKE! word clouds show that city leaders and local residents have
been trying to revitalise the city for a long time, in many admirable homegrown
ways. Most importantly, they show that the new baseball stadium increasingly
dominates Worcester’s public conversation about its revitalisation (see Figure
6.3. 2018, BG; 2018, WM; 2019-2-27 WTG, 2019 6-1-WTG, 2019-6-20, WBJ,
2019-24-6 WTG, 2019-24-6 WTG 2). Since this article was written the stadium
has opened, suggesting that it will take up an increasingly large share of the
discursive landscape. Our brief survey suggests too that this will prompt more
positive and perhaps increasingly critical discourse from Worcester’s residents
about the ballpark’s development (see Figure 6.3. 2018, WM; 6-20-2019, WBJ).

Given the insights registered by Shiller, Smith and Zukin, cited above, when
it comes to public discourse that fuels economic narratives, we could conclude
from our study that some regulation is in order to level the playing field of just
who gets heard. Right now, Worcester – its Mayor and City Manager, local press
and residents – seem to concur in the desire to ‘keep Worcester Worcester’. But
public discourse is like a busy traffic intersection. Without a smart traffic light
in the center, the largest trucks will succeed in barrelling through, and the local
pedestrians and bicyclists, whom many want to encourage, never get a chance
to be seen and cross. The Ballpark’s development makes good media copy, and it
may signal a new phase of Worcester-making that comes, even more than in the
past, increasingly from outside rather than local energies. In our furthest reach-
ing reflections from this experiment, we wonder if regulating the flow of discur-
sive traffic through an unsupervised keyword extractor could help Worcester
better hear itself think and so navigate its growth through this critical time.

24 CoUrbanize. OnLine Community Engagement. https://www.courbanize.com/

https://www.courbanize.com/
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Our turn to an unsupervised keyword extractor in an effort to track more
voices is reductive, eclectic and selective, certainly, but we believe these aspects
are strengths as well as weaknesses. YAKE! word clouds produce a quick picture,
but they also invite one to linger, fathom connections, pay attention to language
and survey a discussion’s key players and keywords. Thus this project’s collabo-
ration may suggest some hopeful first results for one possible approach to cre-
ate a large engaging canvas of a community conversation that includes voices
from the past and present and also highlights the role of language in the ongo-
ing remaking of place. Furthermore, we believe that our collaboration stresses
the need for computer scientists and humanists to continue working together
to refine an unsupervised keyword extractor like YAKE! to consistently iden-
tify significant keywords and produce useful summaries from a wide array of
sources on an important question. The potential for such a tool could be signifi-
cant indeed. In the case of Worcester’s Canal District, diversifying the narrative
of development seems crucial in the public arbitration over the ethical preser-
vation of history and the greening of place.

Lincoln, History of Worcester,
1862 Washburn, History of Worcester, 1917

Washburn, History of Worcester, 1917 New York Times, 1983

Figure 6.3: YAKE! word cloud (n = 3) scroll of corpus.
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Mary Fell, 1984 Roy Rosenzweig, 1985

New York Times, 1989 WTG, 1997

WTG, 1999 WTG, 2000

Figure 6.3: (continued). YAKE! word cloud (n = 3) scroll of corpus.
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WTG, 2007 InCity Times, 2011

Boston Globe, 2018 Vitality Magazine, 2018

Worcester Magazine, 2018 National Public Radio, 2018

Figure 6.3: (continued). YAKE! word cloud (n = 3) scroll of corpus.
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WTG, 2019-2-27 MassLive, 2019

WTG, 2019-6-1 WBJ, 2019-6-20

WTG, 2019-24-6 WTG, 2019-24-6

Figure 6.3: (continued). YAKE! word cloud (n = 3) scroll of corpus.
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