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ABSTRACT

This paper presents an experimental case study utilizing machine
learning and generative Al to audit content diversity in a hyper-
local news outlet, The Scope, based at a university and focused on
underrepresented communities in Boston. Through computational
text analysis, including entity extraction, topic labeling, and quote
extraction and attribution, we evaluate the extent to which The
Scope’s coverage aligns with its mission to amplify diverse voices.
The results reveal coverage patterns, topical focus, and source demo-
graphics, highlighting areas for improvement in editorial practices.
This research underscores the potential for Al-driven tools to sup-
port similar small newsrooms in enhancing content diversity and
alignment with their community-focused missions. Future work en-
visions developing a cost-effective auditing toolkit to aid hyperlocal
publishers in assessing and improving their coverage.

1 INTRODUCTION

There is growing interest in auditing news content to assess di-
versity of ownership, brand production, content, and consumption
[16]. This can be connected to recent struggles to respond to per-
sistent accusations of coverage bias [21], renewed questioning of
what objectivity means in community-focused reporting [29], and
the continual iterative growth in the capabilities of computational
text analysis. For newsrooms that cover small to mid-sized com-
munities, content diversity audits can demonstrate how they are,
or are not, adequately representing the areas and populations they
serve vis-a-vis aspects of topic, identity, place, and more. This can,
in turn, lead to changes in editorial guidelines and beats covered
by reporters, feeding into a virtuous cycle between news organiza-
tions, the communities they serve, and automated analysis of their
content.

This paper presents an experimental case study using machine
learning and generative Al to assess the diversity in coverage of
themes, places, and people quoted in The Scope, a university-based
hyperlocal news outlet [12]. Founded in 2017 to amplify under-
represented voices in Boston, The Scope aims to connect commu-
nities by fostering civic life. It is one of a number of outlets that
demonstrate how student journalists are filling local news gaps with
university-based hyperlocal publications, addressing news deserts
while building skills [15]. These initiatives extend coverage to un-
derserved communities and offer students practical experiences
and digital storytelling experimentation [8]. They can also serve
as testing grounds for emerging technologies like generative Al in
local journalism [15]. This study innovates cost-effective methods
to leverage off-the-shelf tools in support of partially automating
analysis of content from The Scope, shares results and editorial
reflections and plans, and lays the groundwork for a proposed audit
toolkit to support similar hyperlocal newsrooms.
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2 RELATED WORK

This case study brings together several research topics, including
our evolving understating of identity-based news deserts, exist-
ing approaches to assessing news diversity, modern techniques of
natural language parsing and topic detection, and experimental
applications of chat-based interfaces to large language models.

The rise of news deserts, areas lacking credible local news, has
become a pressing concern in journalism and the media industry [23,
10]. Rebuilding the local information ecosystem requires attention
not just to geographic focus areas but also to the representation
of diverse communities [34]. Despite challenges, there is potential
for revitalization through innovation, community engagement, and
targeted interventions, with universities and student-staffed news
organizations playing key roles in providing local coverage [9].

Thus, content diversity is a growing area of concern for news-
rooms covering communities made up of residents who share mul-
tiple identities. Journalists often prioritize the voices of government
officials, business leaders and other institutional authorities over
ordinary citizens [19, 33]. The Gender Gap Tracker found that men
are quoted about three times as frequently as women across vari-
ous news outlets and time intervals. This imbalance exists despite
efforts by journalists to provide a more diverse set of voices, suggest-
ing that structural changes are necessary to achieve gender parity
in news quoting [3]. Student journalists also follow this pattern,
though somewhat less so [32].

A small but growing number of news organizations are adding
source audits to their workflows. For instance, National Public Radio
launched software in 2021 to track details ranging from the race
and ethnicity of the source to their age and geographic location
[13]. Local outlets are building their own simple workflows to
track sources via manual data entry [24]. Other outlets employ
commercial services such as SourceMatters or AllSides.

In parallel, the capabilities of computational analysis to support
semi-automated auditing of news content has grown significantly.
Named entity recognition (NER) is a foundational task in natural
language processing (NLP) that involves identifying and categoriz-
ing specific types of content within a body of text: peoples, organi-
zations, dates, places, etc. Off-the-shelf software libraries such as
SpaCy make NER quite simple to integrate when you have large sets
of text documents needing analysis [17]. Similarly, automatically
labeling a news story against a set of pre-determined topic labels is
a well-established approach, with well-performing examples that
leverage a variety of machine learning techniques [11].

Quotes are also a standard form of sharing information from
sources in news articles, driven in part by various practices re-
lated to power and influence in journalism [4]. The computational
tasks of extracting quotes, attributing quotes (including anaphora
resolution), and disambiguating speakers (including coreference
resolution) in news content is generally approached via heuristic
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[27], machine-learning [14], or combined approaches [22]. While
Quootstrap [26] and the Stanford CoreNLP dcoref QuoteAnnotator
[20] are freely available, neither is both ready-to-use and perfor-
mant in news audit settings.

Outside of established machine learning approaches, the rise of
generative Al tools such as ChatGPT present new opportunities for
even the smallest newsrooms to conduct computer-assisted source
audits (driven by the novel chat-based interface and the promise
of solving a broader range of content analysis needs). University-
based publications like the one in this study have the potential to
be venues for experimentation with emerging digital tools such as
generative Al — a technology that both fascinates and concerns
news executives and journalism scholars [7].

3 METHODOLOGY

Our venue for this study is The Scope, a university-based hyperlocal
news organization covering core neighborhoods in Boston. The
Scope aims to serve geographic areas and identity-based communi-
ties traditionally overlooked by legacy media. Its mission statement
notes its commitment to inclusive coverage; this is also repeatedly
emphasized by faculty advisors and supervising editors. The au-
thors of this paper are affiliated with The Scope, two as faculty
members and one as a former student who is now working as the
full-time editor-in-chief. This positionality gave us access to the
publication’s content management system and knowledge of the
publication’s editorial routines.

The Scope is published on a custom hosted installation of the
WordPress content management system. Since launching in 2017
it has published over 700 stories. Via the built-in WordPress XML
export feature, we downloaded article content and prepared it for
analysis programmatically in a Jupyter Python, converting it from
HTML to text using the BeautifulSoup library. After removing non-
English stories (n=24), stories that were too long to process via the
libraries and services selected (more than 20,000 characters, n=17),
stories with esoteric parse errors (n=5), and stories that were short
placeholders or announcements (less than 1,000 characters, n=13),
we were left with 654 stories.

3.1 Entity Extraction

The SpaCy library allows for relatively easy programmatic extrac-
tion of entities. Using a simple server-based API wrapper that was
created and deployed for other article analysis work, we processed
stories to extract the named people, organizations, and places from
each article [6].

This processing yielded 6,873 mentions of 857 unique potential
geographic entities. Based on editorial guidance we aggregated
results to count the number of stories each place was mentioned in,
limited by frequency to places mentioned in at least 5 stories, and
categorized the resulting locations by whether there in the local
metropolitan region or not. This yielded 34 total “relevant” places
for analysis (at different scales of geography).

3.2 Topic Labeling

Historically printed newspapers published content in sections such
as “sports”, “health”, and so on. Using an existing server-based API
to a custom multi-label machine learning classifier, we labelled
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each story with the high-level “topic” it was determined to be about
[30, 28]. The training data for that model is the top 600 most-used
labels in the NYT Annotated corpus [31], combined with manually
created mappings from the NYT labels to traditional sections. This
yielded 1,059 topic labels on stories. To further support high-level
analysis, we assigned each story a “top” topic based on the topic
with the highest confidence score (0 to 1).

3.3 Quote Extraction and Attribution

Existing ready-to-use quote-related solutions did not perform in
early testing, so we looked to new chat-based LLMs to extract and
attribute quotes. Based light experimental evaluation of prototypes
we selected ChatGPT’s "gpt-3.5-turbo" model. The first prompt fo-
cused on quote extraction and attribution by name and pronoun;
the second prompt focused on speaker disambiguation. We relied
on reporting norms associated with pronouns use to avoid ethical
concerns related to automating analysis of gender in text corpora
[18, 25]. For validation we used both random sampling and qual-
itative review of results. The full iterative development and final
data processing via the OpenAI API cost USD $6. After some data
cleaning this left us with 1,388 speakers quoted across this corpus
of stories. See [5] for more details on these methods.

4 RESULTS & IMPACT

The corpus includes 654 stories published over almost seven years.
As shown in Figure 1, the rate of publication has tracked with the
ebb and flow of student writing and staff editing capacity. The
largest spike of stories occurs in late 2018, attributable to a special
project that yielded dozens of interview-based stories about resi-
dents of a single neighborhood near campus. These were published
in a short window, creating the spike.

Storles Published by Week
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Figure 1: The quantity of stories published each week.

4.1 Relevant Places

After geographic entity extraction, aggregation, and filtering for
relevance, we were left with 411 (63%) stories that mentioned a
relevant location (703 mentions across those stories). Figure 2 shows
the frequency of relevant places mentioned across all stories.

The heavy concentration of stories mentioning the Mission Hill
neighborhood is unsurprising, giving a special project that was
launched in that geographic area. The overall breakdown of source
geography does show some under coverage of areas that are defined
as poor neighborhoods vis-a-vis the mission statement of The Scope,
namely Mattapan, Nubian Square, Roxbury and Fenway.

4.2 Topical Coverage

Figure 3 shows the frequency of top topics by story volume. The top
three topics are culture, politics, and economics. This reflects the
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Frequency of Coverage of Relevant Places.
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Figure 2: The most-mentioned relevant places.

Boston area’s vibrant and multifaceted cultural scene as well as The
Scope’s commitment to providing regular coverage of local politics.
Reviewing sample headlines from stories labelled as “economics”
reveals key themes included housing costs, unemployment and
food insecurity. The three least covered topics — transportation,
sports and technology — point to possible areas for more intense
coverage in the future especially as these topics intersect with the
outlets focus on race and class.
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Figure 3: The number of stories about each topic.

Discussions with editorial staff led us to create an analysis of
topic covered by location that provides a more granular look at
The Scope’s coverage patterns (Figure 4). This multi-dimensional
picture of what was covered and where allows for more detailed
understanding of reporting patterns. Reviewing sample headlines
and contextual knowledge, we can see that some of these results
are a function of local geography. For instance, the Massachusetts
statehouse is in the Beacon Hill neighborhood, hence the concen-
tration of politics stories in that area. The high volume of stories
about economics in Nubian Square reflects a focus on the small
business community in the heart of the historically Black Roxbury
neighborhood. Culture is more evenly represented across neigh-
borhoods likely because of the high volume of stories about that
topic. This may also illustrate The Scope’s commitment to covering
neighborhoods’ vibrancy as well as their challenges. The absence
of stories about transportation in Mattapan, Quincy, Roxbury and
other socioeconomically disadvantaged areas is a coverage gap The
Scope might consider addressing in the future.
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Figure 4: Topic coverage by relevant place.

4.3 Use of Quoted Sources

The corpus of stories includes 5,084 quotes from 1,388 speakers. The
frequency of quoted sources matches The Scope newsroom editorial
guidance and norms from syllabi at the hosting university (2-3
sources per article). This presents us with an initial piece of evidence
indicating that editorial guidelines on representation are being
followed. There was a short-term increase in quotes during March
of 2022 (Figure 5), for which we can find no obvious explanation
beyond normal variance based on authors at the time.
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Figure 5: The number of speakers quoted each week.

Looking at the specific people quoted, we see that most quoted
sources named in the publication appear by far in only one story.
Just 7% (n=107) of the quoted sources are quoted in more than one
story. The most quoted person is the current mayor (and former
city councilor), who appears in 31 stories.

Returning to the stated mission of The Scope, we see the finding
that so few sources are quoted in more than one story as one way
to evaluate the goal to “amplify voices that are often overlooked or
mischaracterized” While we didn’t specifically characterize “over-
looked” or “mischaracterized” populations, the fact that the vast
majority of quoted speakers are only quoted once suggests that The
Scope is engaging with and representing a variety of residents in
their coverage. Although the most quoted person is a high-profile
politician, she appears in just under 5% of the stories analyzed.
Against this metric about the sheer number of quoted speakers,
The Scope appears to be performing well against its underlying
goal (from our position as engaged parties in the publication).

4.4 Gender of Quoted Speakers

Figure 6 presents the breakdown of pronouns most used with each
disambiguated speaker. Based on the extracted and attributed pro-
nouns we find that women (57%) were quoted more than men (38%).
People using the pronoun “they” represented 5% of sources quoted.
(Note: The Scope launched in late 2017, shortly after the Associ-
ated Press Stylebook added guidance for limited use of “they” as a
singular pronoun.)

Quoted Speakers by Pronoun

Pronoun

0 50 100 150 200 250 300 350 400 450 500 550 GO0 650 700 750 800
Number of Speakers.

Figure 6: Quoted speakers quantity by pronoun.

Several factors may be at play when considering the relatively
high number of women quoted in The Scope stories. During the
time analyzed, women were well represented in on the city council



and in a mayoral race that received intense coverage from The
Scope. In addition, it is relevant to note that most of the reporters
writing for The Scope identify as women; related work has shown
that women are more likely to quote other women in digital [2],
traditional newspaper [1], and broadcast [35] settings.

We see the over-representation of women as an example of The
Scope fulfilling its goal of justice-informed reporting. One can con-
sider the dominance of female quoted sources here as a corrective
effort to remedy long-standing bias towards male perspective and
voices in news [3]. It also echoes previous research that found stu-
dent journalists, especially women, were somewhat more likely
than their professional counterparts to quote female sources [32].

4.5 Editorial Planning

The Scope’s mission centers around reporting about the city’s core
neighborhoods and their diverse populations. Understanding cov-
erage patterns can help inform The Scope’s editorial planning and
newsroom operations by indicating which regions are underserved
by their reporting.

Geographically, the results of this study indicated that cover-
age is lower for some neighborhoods, including Mattapan, Nubian
Square, Roxbury and Fenway. The Scope plans to use this data as
guidance for where to focus staff attention during the next academic
year. This data also suggests a new shift in The Scope’s organiza-
tional structure and assignment process. In the current model, staff
are assigned stories based on their beat (city politics, climate and
environment, etc.) or medium interests (podcast, text, video etc.)
rather than by neighborhood or area. In response to the under-
coverage of certain parts of the city, The Scope’s editorial team is
considering restructuring its staff around geographies. This could
create more consistent coverage patterns across neighborhood cov-
erage while allowing reporters to develop deeper community-level
source networks.

Regarding topical coverage, the study points to a need for in-
creased reporting on topics of public importance such as transporta-
tion, among others. This study also prompts the idea of launching
new audience engagement practices, such as running a readership
poll to better understand what topics the audiences hope to see
covered. This would help shape and refine The Scope’s editorial
mission

Regarding quoting practices, we learned that very few sources
were quoted more than once across different stories. These insights
reflect The Scope’s goal of amplifying marginalized and under-
served voices. In contrast to the prior findings, which provoke
changes and new ideas, this finding reinforces that the minimum
source number recommended - two to three per story — is effective
and should remain part of the publication’s editorial guidelines
vis-a-vis goals.

On the gender front, the data showed that women are quoted
more frequently than men and much more frequently than those us-
ing they/them pronouns. While the over-representation of women’s
voices serves The Scope’s diverse source mission and reinforce ed-
itorial guidelines, these results point to a need for improvement
in the amplification of nonbinary voices. This baseline data serves
as a reference point for assessment in future iterations of an audit
after policy changes have been rolled out.
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5 CONCERNS & LIMITATIONS

There are several limitations to this experimental case study worth
considering. First, geographic mentions, topical focus, and source
representation are just parts of the news product (albeit ones that
can reflect broader newsroom norms). We engaged these metrics
for our audit based on an understanding of The Scope’s ethics and
mission statement, combined with readily available technology
capabilities. The results of any source audit should of course be
considered as a launchpad for larger conversations, ideally in col-
laboration with the community, about representation in coverage
as opposed to a standalone solution. Such audits should also be
understood in the context of other forms of news diversity [16].

Similarly, gender is just one aspect of larger identities influenced
and mediated by social systems of power. Other factors such as
race, ability, religion, social status, and class should also be consid-
ered in conversations about news representation. As noted previ-
ously, some newsrooms are collecting this type of self-identified
demographic data from sources as part of their standard interview
process [13]. The Scope has not taken this step but is considering
adding that as a new reporting practice to both produce the data
for analysis and build awareness and practices with the student
reporters.

Technically, each method we employed raises concerns about
both ethics and accuracy. Entity extraction is well-established and
validated for English-language corpora, but nonetheless needed
hand-tweaking that could alter results is left un-supervised. In
our case, a notable example was how the “Jamaica Plain” location
was sometimes fully extracted, but other times simply identified
as “Jamaica” despite consistent use in the story text. The topic
detection engine we used was built on the NYTimes corpora and
Google’s word2vec, and therefore is both dated and incorporates
traditional news biases. Sample-based validation of these off-the-
shelf tools could potentially reveal shortcomings in more depth, but
would be challenging to perform at scale to catch potential edge
cases. Using OpenAl for the quote-related data creates another level
of concern due to the oft-cited risks generative Al news stories pose
to journalism writ-large. Our research team’s affiliation with The
Scope also influenced this work, driven by our desire to engage
in a participatory design process. This positionality allowed us to
make informed and grounded decisions about data collection and
analysis, but it may have also limited our perspectives in ways we
are not best suited to determine.

6 CONCLUSION & FUTURE WORK

Content audits play a critical role in helping media publishers assess
how their coverage is meeting their editorial goals and mission
statement. Small and mid-sized student-staffed newsrooms play a
critical role in filling geographic and identity-based news deserts.
At the intersection of these two phenomena lies the opportunity
for novel experimental Al assisted content audits like the case
study we’ve shared in this paper. In the case of The Scope, our
findings both validate that the publication is meeting some of its
goals and illuminate opportunities to improve alignment between
the coverage and the mission statement.

In future work we envision a combination of established machine
learning techniques and experimental chat-based Al approaches
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could be used to create an “auditing toolkit” available to publish-
ers of similar scale. A hosted web-based service that could feature
WordPress content import (as demonstrated here), sitemap-based
ingestion, or other approaches, and return raw results for review
by editorial staff. While similar commercial services do exist, our
initial explorations show an opportunity to innovate on both over-
all cost and, more importantly, data and visualizations created to
support editorial decision-making based on multiple measures. The
analysis of quoted speakers, and the connection between topics
and geography, included here are examples. Leveraging innova-
tive computational analysis can support newsrooms internally and
externally demonstrate some of the ways that their content repre-
sents the concerns and identities of the communities they serve,
and opportunities to realign coverage with the same.
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