CHOLARLY \\W .
DITY UNIVERSITY E//ggrcnuw\Nsmrm
ING O‘/\QS%@A |

Scholarly Editing: The Annual of the Association for Documentary Editing
Editor-in-Chief: Noelle A. Baker
ISSN: 2167-1257 | DOI: 10.55520/6ZHO6EW2

Volume 43, 2026, | DOI: 10.55520/TBA

This work is licensed under a Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License. © 2026 Scholarly
Editing.

Beyond the Bounding Box

Entity Extraction and the Remediation of Newspaper Directories
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Introduction

Business directories are often treated as static sources of information. Published annually, their contents shifted
from edition to edition as publishers appeared and vanished, and as newspaper titles and addresses changed.
Despite this fluidity, scholars have largely treated them as static reference works rather than dynamic records of a
changing media landscape. This article argues that extracting information from nineteenth- and twentieth-century
business directories at scale can serve as a critical site for historical recovery, particularly for serial publications that
have resisted systematic study.

To make this argument, I show how these directories can be remediated, or transformed from fixed archival pages
into structured, analyzable datasets composed of traceable entities. A single directory entry, for instance, might
yield a publisher name, associated street address, publication frequency, and circulation figures. Linked across
editions and cross-referenced with other records, these discrete data points become evidence of patterns that no
individual page could reveal on its own. Examples of these patterns include the geographic clustering of ethnic
newspapers, the lifespan of religious periodicals, and the market conditions shaping who got listed and who did
not. In this sense, the decisive metric for the sparse text pulled from these pages is not the fidelity of optical
character recognition (OCR) but rather the ability to consistently identify the entities that make such linkage
possible.

Extracting structured data from historical business directories at scale has become feasible only recently. For
much of the twentieth and early twenty-first centuries, methods such as the Text Encoding Initiative (TEI), early
OCR technologies, or model-specific fine-tuning defined the scale and scope of what researchers could do with
digitized materials. Today, advances in transformer-based computer vision models (deep learning architectures that

process input data in parallel and learn contextual relationships between elements, enabling them to interpret
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both text and images) have made it practical to process historical documents that once demanded painstaking
manual transcription or highly specialized annotation. Yet efficiency alone is not the most important outcome. As
Jessica Marie Johnson and Jordan Taylor have shown, archival absence is never neutral; the silences in Black and
abolitionist print cultures are often the result of deliberate minimization, market forces, or structural inequities.! I
frame these remediating outcomes as successful if they surface traces of what has been excluded, distorted, or
rendered invisible, rather than simply recovering text more accurately.

To do so, I show how these directories can be remediated as dynamic, analyzable datasets, expanding their
interpretive horizons. In particular, I argue that the decisive metric for these directories is both OCR fidelity and
the consistent extraction of entities, such as the publishers, locations, frequencies, and circulation data, that
transform the record into structured evidence. This extraction enables large-scale data analysis while also creating
new opportunities for editors to contextualize and link serial publications that have historically resisted systematic
study.

I take as a case study the newspaper directories of two long-running American advertising agencies: George P.
Rowell and N. W. Ayer & Son.? Both firms published directories during the second half of the nineteenth century
through the twentieth century. Both are readily available as digitized objects. While the development of the
directory should be read within the context of the greater nineteenth-century shift toward tabulation, new
advancements in machine learning allow contemporary scholars to computationally analyze this form of literature.
This makes them well suited for the kind of large-scale computational analysis I describe in this paper. They also
exemplify an informational form that humanities scholars have largely overlooked. As for-profit enterprises, these
agencies transformed scattered publication details into standardized, tabular listings designed to help advertisers
buy space in newspapers. Their directories were structured for commercial gain and were not designed with the
intention of cultural preservation. I argue that this commercial objective shaped what was recorded, what was
omitted, and how entries were organized. Reading these directories as data sources rather than neutral reference

works means reckoning with the choices these agencies made.
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subsceription 23; established 1268, W, B, H.
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CAMPDIY, Wilcox Vindicator; ridavs;
democratic; four pages; size 22x32; subscrip-
tion 23; established 1857; C. L. Scott, editor
and publisher.

CARROLLTON, West Alabamian: Wed-
nesdayvs; democratic: four pages; size 24x34;
Suhh('nptmn =595 es ta,blts!w{! lF‘ll?' Henry &
Gilbert, editors and publishers; elaims over
GO0 eireulation.

CENTRE, Cherokee Advertiser ; Thursdays;
demoeratic; four pages; size 22x32; snbscrip—
tion £2 50; established 1866; John M. Cothran,
publisher; Mrs. Jane H. Stifl, proprietor.

CHAMBERS Tribune; (o r riJcnt }

CLAITBORNE, Monroe linzle ; Wedn esdays;
democratic; four pag s "‘-\4-"; subscrip-
tion $3; established 1368; Rev. W. W. Spence,
editor; 5. B. Baird, publisher; claims 300
cirenlation,

CLEAYTON Banner ; Thursdavs; democratic;

ALABA MA.

EU T.nl“ “’hiw anid CGhserver; '1‘11u1 sday

democratic; Ioul pages; Ssize 24x36; sl:!;
seription :31, established 1841; W. 0. Monroe,
editor and proprietor; (,]uun':s GO0 to 700 ciren-
lation.

FAYETTIE 'i‘lr'n.t(,lnnau* Saturdays; demaoerat-
ic; four pages; size 2ix33; subseription $2; es-
tablished 1552 ; James 5. I{:u'l'imnl, editor and
publisher: John C. Robertson, proprietor;
claims 700 eirenlation.

FROBRENCESonrnal; Thursdays; four pages;
size 24xi; subserviption $3; David R Lindsay,
editor and publisher.

| FLORENCE, Literary Index s Thursdays; in-

four pages; size 21x2 h subseription 83; G‘-:T.dl]-:
lished 1251 ; John I‘mL editor and publisher; |

claims 500 cirenlation.

COLUMBIANA, Shelby Co. Guide; Thurs-
days; demoeratic; fonr pages: size22x32: sab-
seription 22 50; {*stui)h.shcd 1"-';3 W. Roberts,
editor and publhhur claims 500 cirenlation.

DADEVILLE, Tallapoosa News; Fridavs;
republican: four pazes: size *.!-.L\'.‘!E; subscrip-
tion 82; established 1858; J. W. Johnston, ed-
itor and publisher; elaims 1,100 cirealation.

DECATUR, Alabama Republicon : Weoednes-
days; republican; four pages; size 25x38; sub-
scription 82 50; established 1867; C. C. Q]‘m&ts,
editor and puhh;-.lu_r

DEMOPOLIS, New Era; Wednesdays: fl(*rmv
cratic; four pages; s:ze;.!;\%’ subs upmm $4;
l"-mhl!&-h(‘tl 1865; ., 1. & ¥. A, Monroe, (‘(lll-
ors and pubh-h{,r“ claims 500 eireulation.

ELYTON Herald ; Mondays ; democratic ; four
nages; size 20x3 1 subscription 32 i0; estab-
iisi]cll 1865; H. Hale, ciditor and publisher.

EUFAULA . ?w'ae“ g3 ftri-weekly: Tt:l"};.(h‘t}
Thursdavs ‘md ‘s‘uuuunq democratic: ‘10111‘
pages ; size 23x32; subseription 89; ests whlished
1836; John Blzlck, editor and publisher.

| HAYNESVILLE

dependent 1:1111'13.!.“'05 ‘;&:l;ﬁculrtnm 24 ; estal-
lizhed 1865 ; Teane S, Barr, editor and ]mbh sher )
claims 300 cireulation.

GADSDEN, Republican Union; Thors-
days; four pages; size 21x28; subseription $2;
established 1869; . J. Smith, editor and pub-
lisher.

GADEDREN Times; Fridoays; {]emucrm.in;
four pages; size 22x32; subscription $2; estab-
lished I‘hu, L. W. fxlant editor and publisher;
claims 500 circulation.

Ggll’"\'lf‘&"lLL}:, News 3 Wednesdays; demo-
cratic; four pages; size 16x22; subscription
a2: camhiishc{l 1868 J. D, Cow aud editor and
publisher.

GHL]’;'\SI!ORO. Alabama Beacon; Satun
days: democratic; four pages; size ’b\lﬁ sulb-
swlptwn 24 established 1840; John G. Harvc:,r
editor and 1}1 oprietor.

GEREEENVILLE Advocate: tri-weckly; Taes-
days, Thursdays and hslta:uluy*r demoe ratic;
four pages; size 24x36; subseription £6; cs‘mh—
lished 15633 James M. Whitehead, editor; Jas.
B. Stanley, publisher and proprietor; claims
1,000 to 1,100 cireulation,

GROVE HILL Herald 5 (no report.)

HMAYNEVILLE Chronicle s (no report.)

Examiner; Wednesdays;
demoeratic; four pages; size 22x82; subserip-
tion &3; e‘stfli)h-\iled 1805; Brewer & Michael,
editors and publishers.

INUNTSVILLE Advocate; semi-weekly;
Tuesdays and Fridays; republican; four
pages; size 26x36; subseription 4 ; established
1865 W. B. I‘iguua*-;, editor and publisher;
vl:u:nu 1,000 eirenlation.

HMUNTSVILLE Democrat ; every evening ex-
cept Monday, and l“*er]—;l « BI ll'hi} s; demo-
cratic; four pages; size— clil]} 2x32, weekly
25%38; snbsmmhnna—d.uh 210, “E'L"](l‘. 23, es-
tablished—daily 1868, w m’*kt} 18255 JOW ithers
Clay, editor and ]:-Ll'l)h"siml .

HU NTSVILLE Independent: every morn-
ing except Monday, and Weekly, Saturdays;
democeratic; four pages; size—daily 22x .3‘3
weekly 26x40; subscription—daily &10, w 9911:11:
23; ests \blished—d: wily 1866, weekly 15.;.,, Diewr,
Young & Co., editors and 1)11b11-lmc,1,_,

Figure 1. A page from Rowell’s American Newspaper Directory, 1869.



In undertaking this work, my primary aim is to find an afterlife for these directories and to make them available
for reading and reuse well beyond their original audience and moment.? At the same time, as an information
scientist, I am interested in what these directories can contribute to newspaper metadata and discoverability more
broadly. These goals are linked. The same process that transforms a directory page into a structured dataset also
generates evidence that can improve how we identify, locate, and contextualize historical serial publications.

Ultimately, this article contributes both a technical workflow and a methodological claim. By treating directories
as tabular data, or information organized in rows and columns where each row represents a single entry and each
column a category such as publisher or location, instead of prose, scholars can generate computational spreadsheets
from precomputational sources. But the ambition extends beyond data extraction. Following Ryan Cordell’s
concept of “speculative bibliography,” I argue that structured data drawn from these directories can help us

imagine what lies beyond the archival record itself*

Clean Data and Data Remediation

Realizing this ambition, however, requires engaging with a set of prior debates regarding how digitized cultural
heritage materials become usable data and about the assumptions embedded in that transformation. The following
section situates this project within scholarship on data remediation, OCR quality, and the collections-as-data
paradigm before turning to the specific methods I employ.

This work takes the “collections as data” paradigm as a starting point for conceptualizing analog enumerative
bibliographies.5 This paradigm argues for treating digitized cultural collections both as images and textual objects
for reading, and as structured, computable data sources. My work focuses on extracting data from late nineteenth-
and early twentieth-century American newspaper directories by using a document image analysis (DIA) approach
to conceptualize entire bibliographic documents themselves as tables, instead of simply texts, as I train natural
language processing (NLP) and transformer-based machine learning models.®

In centering attention on the data that is extracted via optical character recognition from a document, this
article highlights why optimizing OCR quality is central to our understanding of a digital text. Far from being a
neutral transcription step, OCR has historically mediated what is legible, searchable, and analyzable in digital
archives. As other researches have demonstrated, I highlight how “messy” OCR continues to shape downstream
processes and interpretations.” By situating these limits alongside recent advances in machine learning, I argue that
the role of OCR has shifted from a fragile bottleneck to an enabling condition for both preservation and new
forms of research. These shifts also set the stage for moving beyond text to entities, and positions OCR as the hinge
for the broader remediation of cultural heritage records.

OCR is a key aspect of turning physical documents into machine-readable text and is often considered a “solved”
problem.8 It stands at the end of a pipeline that converts scanned documents, images, or microfiche into digitized
data. Like its name suggests, OCR recognizes the alphanumeric characters and words within an image, thereby
allowing for the extraction of machine-encoded text. This technology allows for the rapid duplication of archival
and historical documents, along with enhanced searchability and discoverability when searching across a large

COI‘pllS.



Because OCR makes documents searchable, there has been a historic reliance on the textual aspects of
information retrieval and content mining. The page image is itself “an object to be passed through” on the way to
OCR or textual analysis, “rather than studied as something potentially meaningful in itself.”” OCR ensures
discoverability of documents by allowing for an increased accessibility of digitized texts over nondigitized ones. Ian
Milligan cites the “Matthew’s effect” of digitized resources where “the rich (digitized) got richer in terms of use,
whereas the poor (un-digitized) got poorer.” He points to a 991% increase in citations for the Toronto Star after it
was digitized and OCR’d.!® This “Matthew’s effect” of digitized resources underscores the importance of
digitization of archival documents.

Aside from discoverability, OCR quality has also been proven to affect the success of downstream assessment
tasks. Others have developed strategies to improve the quality of OCR text to minimize transcription errors
through a process known as post-correction, whether through manual intervention or automated pipelines or, as a
more drastic step, to re-OCR the entire corpus themselves.!!

My work extends these assessments by first testing an OCR post-correction model to establish a baseline for
textual accuracy and then proposing a multimodal model for entity extraction. This shift moves the focus from
OCR errors to the entities themselves, from treating records as textual objects to understanding what those objects
represent. Ultimately, I argue that these models enable a new form of remediation, in which cultural heritage data
is repurposed from physical record into digital text and into structured ontological entities that can be queried,
compared, and recontextualized.

The need for an increased focus on data remediation of our cultural heritage records is only heightened in this
moment of massive data generation and increased reliance on artificial intelligence (AI). Generative Al systems
have aided technologists in this effort by allowing for the rapid development of improved training and language
models that produce tools, such as more accurate optical character recognition, automated indexing, and more
efficient coding systems. Despite these improvements and increasingly widespread adoption, these technologies are
still somewhat opaque to users. Both their training data and model algorithms are often closely guarded proprietary
secrets.

Indeed, in this specific moment data collection itself needs to be reexamined with a more critical eye. Large
indiscriminate datasets are being used to train large language models (LLMs) and they in turn replicate the
structural biases and stereotypes inherent to society. As other researchers have observed, there is space to draw from
archival practices and develop procedures and guidelines, especially in NLP and computer vision, that emphasize
fine-grained approaches over size and efficiency when collecting data.!? While recent work has begun to investigate
data collection within machine learning domains, digital humanists and information scientists have an

opportunity to provide a critical lens through which to examine dataset creation.'

The Data

The data for this project consist of forty years of George P. Rowell’s American Newspaper Directory, along with forty-
five years of N. W. Ayer &€ Son’s American Newspaper Annual. Rowell’s Directory ran from 1869 to 1909 and grew
from approximately 5,000 entries to over 20,000. Ayer’s Annual began later, running from 1880 until 1925.

The data was collected in two phases:



1. Library of Congress Corpus (Green): This dataset consisted of six years from Rowell’s and thirty-five years
from Ayer. The total data dump consisted of ~45,600 tiffs (Tagged Image File Format), or ~600 scans per year,
which were provided by the Library of Congress in 2023 and were scanned in the early 2000s from microfilm.
I manually removed front matter, ads, blank pages, maps, and extraneous materials, resulting in a subset of the

45,000 tiffs.

2. HathiTrust/Internet Archive Corpus (Yellow): This dataset consists of thirty years of Rowell’s directories
(with four missing) and fourteen years from Ayer. These directories are hosted by HathiTrust, Internet
Archive, and by the Georgia State Library. Many of these were scanned from the original directories as full

color images.

Together the Green and Yellow phases comprise about ~62,000 relevant tiffs. Due to copyright restrictions, the

N. W. Ayer € Son’s American Newspaper Annual is not publicly available after 1925.

Rowell's Year Ayer's
1869 n/a
1870 n/a
1871 n/a
1872 n/a
1873 n/a
1874 n/a
1875 n/a
1876 n/a
1877 n/a
1878 n/a
1879 n/a
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889

1890




Rowell's Year Ayer's

1891
n/a 1892
1893
1894
1895
n/a 1896
1897
1898
1899
1900
1901
1902
1903
n/a 1904
1905
1906
1907
1908
1909
1910
n/a 1911
n/a 1912
n/a 1913
n/a 1914
n/a 1915
n/a 1916
n/a 1917
n/a 1918
n/a 1919
n/a 1920
n/a 1921
n/a 1922
n/a 1923

n/a 1924




Rowell's Year Ayer's

n/a 1925 HT/IA

B LoC — Library of Congress corpus HT/IA — HathiTrust / Internet Archive corpus n/a — Notavailable

Table 1. Processing workflow of directories.

In terms of composition, the directories follow roughly the same pattern throughout. They list such things as
location, frequency of circulation, type of newspaper or periodical, year established, circulation numbers, cost,
physical size of paper, but also population of county and town. Like others in the nineteenth century, there is little
differentiation between newspaper and periodical; accordingly, the publications they enumerate are best
understood under the broader category of serials.'*

From the Rowell and Ayer corpora, I identify and release as an open dataset the African American titles that
appear within these directories. Extracted using the same entity recognition workflow, this subset illustrates how
directories, originally compiled for commercial advertising purposes, nonetheless contain valuable records of
marginalized print cultures. By structuring this data and making it openly available, I aim to provide scholars with
a resource that supplements existing bibliographies and underscores the speculative potential of archival recovery.
In this sense, the dataset demonstrates how computational remediation can surface titles that were always present

in the historical record but have remained difficult to access, contextualize, or analyze at scalel

The Method

I test three methods for OCR extraction and cleaning: OCR post-correction, cosine-similarity with transformers,
and a hybrid document-processing model. These are ByTS, LLaMA 2, LLaMA 3, and a cloud-based service provided
by Google, Document Al which uses a fine-tuned Gemini 1.5 model. As an initial experiment, I implemented an
OCR post-correction approach on a small subset of the Rowell corpus. To establish a reference standard, I utilized
hand-keyed Text Encoding Initiative (TEI) data derived from the 1869 edition of George P. Rowell’s American
Newspaper Directory. This curated TEI dataset functioned as a gold-standard benchmark against which model
performance could be evaluated.

Using this gold-standard corpus, I fine-tuned a ByT'S transformer model for the task of OCR error correction. A
transformer model is a machine learning model that underlies most current NLP and computer vision systems. The
objective of this stage was twofold: first, to assess the feasibility of adapting ByT'S for historical OCR post-
correction on noisy digitized data, and second, to generate a model capable of being applied more broadly across the
remaining editions of the Rowell directories. In theory, this method could then be extended to the Ayer’s data
through the manual hand-keying of a small subset of training data. Although differing in form, the directories’
OCR quality, broadly speaking, is affected by small type, dense columns, alphanumeric codes, symbols, and other
artifacts inherited because many of them were digitized microfilm.

When successful, these methods reduce both character error rate (CER) and word error rate (WER) while
improving the accuracy of downstream NLP tasks, such as named entity recognition and topic modeling (van

Strien). Character or word error rates are calculated by summing the substitutions (S), deletions (D), and insertions



(I) of a given set of characters or words and dividing them by the total number of characters or words (N). They
measure the similarity of characters or words across two given texts. The goal in testing various large language
models and a multimodal model in this study is to evaluate their ability to accurately extract OCR content from

nonstandardized and historical tables.

(Character/Word) Error Rate = S+TD+I

S = Substitutions D = Deletions I = Insertions N = Total characters or words

Figure 2. Calculating character and word error rate.

In addition to the ByT'S post-correction model, I implemented a large language model approach to OCR
correction. In this method, the model was supplied with a passage of “dirty” OCR output and prompted to
generate a corrected version of the text. To mitigate hallucinations, outputs were filtered using cosine similarity
between word embeddings. Hallucinations are instances in which the model generates plausible but fabricated
text that does not appear in the source document. Cosine similarity is a useful way to gauge the number of
hallucinations. In essence, it measures how similar two pieces of text are, using their position in a mathematical
vector space. While this strategy has demonstrated success for full-text documents, the sparsity and irregularity of
tabular data significantly increase the likelihood of hallucinations. To assess accuracy, the corrected outputs were

evaluated against a hand-keyed gold standard using character error rate (CER) and word error rate (WER) metrics.

Input

v
OCR Document
v
“Correct” Text with Prompt
v

Calculate Embeddings

v

Filter Hallucinations

v



Output

Figure 3. OCR post-correction with large language models (LLMs).

The uncorrected Tesseract model resulted in a WER of 58.17% and a CER of 20.21%. Among the post-correction
methods tested, the ByTS model produced the most reliable results. It resulted in a WER of 6.49% and a CER of
7.32%. In contrast, both large language models (LLM:s) exhibited notable limitations, particularly in the form of
hallucinated outputs and constraints imposed by restricted context windows. These issues significantly

undermined their performance in comparison to the more targeted post-correction approach. Llama2:7b actually
increased its WER and CER to 80.90% and 68.80%, respectively, while Llama3:8b performed marginally better than

uncorrected Tesseract, reducing the error rate to 50.40% and 18.62%.

Method Model WER CER

Uncorrected Tesseract 58.17% 20.21%

Method1  Byts 6.49% 7.32%
Method 2 Llama2:7b 80.90% 68.80%
Method 2 Llama3:8b 50.40% 18.62%

Table 2: OCR post-correction success metrics.

In order to be implemented at scale, the Byt5 model would require significantly more training data. It should
also be noted that while the Byt5 model performed best in considering WER and CER of tabular data, Llama2 and
Llama3 could be useful with natural, or less sparse, text.

Because the ultimate goal of this project is to construct a model capable of reliably producing computational
spreadsheets from precomputational tabular data, I reframed the problem as one of recognizing entities rather
than optical characters. I chose this approach because the tabular layout of the page meant that the location of
each entity could be consistently predicted and I did not need to rely solely on textual extraction. In other words, I
was refining data from structured fields rather than running prose and I needed the best entity extraction model to
do so. With this orientation, I sought a baseline model that would maximize the accuracy of extracting the
categories of data most relevant to my research. After evaluating available options, I selected Google’s Gemini 1.5
model and fine-tuned it through their Google Cloud platform.

By fine-tuning this model, I was not extracting OCR text. Instead, I defined a custom set of entities aligned with
the structure of the directories. During annotation, I repeatedly identified features of interest, such as locations,

publishers, and genres, and trained the model to recognize these attributes as discrete entities within the data. This



approach enabled the model to move beyond text recognition toward structured data extraction tailored to the
requirements of cultural heritage analysis. These entities roughly fit the classifications defined by the directory
compilers. The custom entities can be seen in Table 3. Many of these entities and the reasoning behind them are
explained in the following sections.

I annotated two hundred documents over the course of two months in the spring of 2025 (70:30 split) to
provide a gold standard for fine-tuning. Two hundred was an arbitrary cutoff. These documents were randomly
selected but evenly represented both Rowell’s and Ayer’s directories. After fine-tuning, the model reached an F1
score of 0.919 with a precision of 0.922 and a recall of 0.916, indicating high reliability in recognizing and

extracting named entities from the directories.

Label F1 Score
All labels 0.919
newspaper-title 0.918
circulation 0.907
date_established 0.968
genre_or_type 0.949
language 0.952
length 0.903
location 0.921
notes 0.595
publisher_or_editor 0.918

publishing_frequency 0.958

size 0.886

state 0.86

subscription_cost 0.948



Label F1 Score
title 0.892
year 0.98

Table 3: Entity extraction results. Note that “newspaper_title” refers to a single newspaper title (i.e., New York Times),

whereas “title” refers to how well the model is able to identify the entire entry (i.c., newspaper_title, language, genre, etc.).

Because the directories were produced annually over decades, OCR errors are partially “absorbed” or mitigated
across the dataset. In other words, what is missed in one year might appear in the next. Essentially the redundancy
of the directories’ form ensures that entries are not often lost; the accuracy of identifying entities matters more
than the accuracy of single line transcriptions.

While the model had a relatively high F1 score, it did not perform consistently across all fields. It struggled, for
example, to identify the notes entity. This is acceptable given the high variability of the field and the fact that it
was relatively rare compared to the other entities. Other low-scoring entities, such as state, only appear on every

other page and can be inferred in subsequent cleanup.

Toward a Speculative Bibliography

While much of the work on OCR in cultural heritage collections has treated accuracy as the primary benchmark of
success, the precomputational layout of nineteenth-century business directories complicates this assumption. My
early efforts sought to maximize conventional measures such as character error rate (CER) and word error rate
(WER), but it became increasingly clear that these metrics, while important, do not fully capture the most valuable
evidence in these materials. Because the directories are structured as complex tables, they often resist line-by-line
transcription. The decisive question is not how closely the text mirrors the original, but whether meaningful
entities can be reliably extracted. In this context, though OCR accuracy functions as a necessary baseline, the
accuracy of entity extraction offers a more significant measure of success.

Reframing accuracy in this way also foregrounds the methodological problem of absence. Historical directories
are marked not only by errors of transcription but also by omissions that no amount of post-correction can recover,
pointing to gaps in the record that are not simply unknown but are unknowable under traditional evidentiary
models. In doing so, I draw from recent work in archival theory and data epistemology and propose a framework for
analyzing the structural conditions under which certain populations, publications, or practices fail to be
preserved. Rather than treating archival silence as a dead end, I argue that the data we gain from these newspaper

»

directories form a “speculative bibliography” that enhances the official bibliographic record and helps enable new

forms of historical inference about marginal or ephemeral print cultures.!
To this end, I propose a speculative bibliography that draws from the redundancy, structure, and scale of yearly-
produced directories to surface traces of the excluded. This is not recovery in the sense of restoring what has been

lost, but rather remediation in the sense of reframing directories as dynamic objects that suggest what is missing,



Speculative bibliography thus offers a framework for drawing attention to silences, contextualizing fragments, and
expanding bibliographic records beyond their official limits.

Speculative bibliography is less about producing a complete list and is more concerned with highlighting the
contours of incompleteness. It reframes directories as evidence not only of what was recorded but also of what was
deliberately or structurally excluded. By integrating these insights into scholarly editions, editors can signal both
presence and absence, making visible the historical conditions under which print cultures flourished, vanished, or
were obscured.

The broader contribution of this work, however, lies in the development of a reproducible, open-source, well-
structured digital resource for humanists, especially those studying and stewarding large physical and digital
newspaper repositories. By fine-tuning multimodal models on tabular sources, I demonstrate an approach that not
only enhances OCR pipelines but also enables humanists and cultural heritage practitioners to generate machine-
readable bibliographic datasets from other sources with similar formats. In doing so, it reframes digitized
directories as dynamic remediated objects that can be queried, compared, and recontextualized, extending the
scholarly infrastructure available for the study of newspapers and other forms of print culture.

As a concrete demonstration, the open dataset of African American titles extracted from Rowell and Ayer
exemplifies how such remediation can amplify overlooked archives, offering librarians and scholars both a resource

for recovery and a model for extending bibliographic records beyond their originating commercial context.

Applications for Editors

While this article is primarily methodological, its implications extend directly to the work of those concerned with
scholarly editing. Directories, such as those produced by Rowell and Ayer, were themselves bibliographic
instruments as they aggregated and standardized information about serials for commercial purposes. By treating
these directories as tabular data and extracting structured entities, editors gain a reproducible workflow for
generating metadata that supports bibliographic description, textual annotation, and contextualization.

For editors working with fragmentary or underdocumented serials, particularly those associated with
marginalized communities or ephemeral print cultures, these methods offer a way to supplement scarce metadata
with computationally derived structures by extending the collation of textual variants to the remediation of
bibliographic records themselves and enabling editors to bring otherwise invisible or inaccessible serials into view.
This alignment between data extraction and editorial practice suggests that methods developed here can enrich
critical editions, digital collections, and thematic journal issues alike. By enhancing discoverability and
contextualization, editors are better positioned to serve scholarly and public audiences.

Consider, for example, an editor preparing a digital edition of a nineteenth-century African American
newspaper that survives in only a handful of scattered issues. The directory data extracted here could supply
publication dates, frequency changes, editorial successions, and circulation figures that no surviving issue contains
on its own. Cross-referenced across multiple years of Rowell and Ayer, these entities could populate editorial
annotations, establish a publication timeline, and identify contemporaneous titles published in the same city. This

is all contextual work that would otherwise require months of manual archival research, if it were possible at all.



Historians and archivists have long relied on these directories as a source of bibliographic information. The
N. W. Ayer Annuals, in particular, have been used as a source of information for ethnic and non-English-language
newspapers. As an advertising agent, Ayer began assigning African American designations to newspapers in 1881,
and by 1910 the Ayer directory included a dedicated section listing African American newspapers as a particular
subgenre.'”

The history of African American newspaper bibliography illustrates both the urgency of this work, and
precedents for methodological innovation. Long before computational methods were available, scholars undertook
exactly the kind of speculative documentation this article proposes by assembling records of titles they could not
physically locate in the hope that future researchers might find them. Historians and bibliographers have long
relied on Ayer’s attention to ethnicity and language. While compiling “A Register and History of Negro
Newspapers in the United States: 1827-1950,” Armistead Scott Pride noted that “no single source has been more
rich in providing titles” than the Ayer Annuals.'® Pride wrote his “Register and History” after having scoured the
country as part of an American Council of Learned Societies (ACLS)-funded project to microfilm African
American newspapers that were printed prior to 1900. That microfilming project found only 467 titles and
resulted in Negro Newspapers on Microfilm: A Selected List. This microfilm collection later became the basis for the
African American titles in the Library of Congress’s Chronicling America Historic Newspapers digital
collection.”

Pride quickly realized the need to document the existence of other African American newspapers, even if he
could not physically locate them. He hoped that this process would help them to be located later. That
documentation process resulted in his thesis, “Register and History,” in which he identified 2,700 titles.” By
extracting entities from Rowell and Ayer, I have been able to build from Pride’s work to identify and extract 6,301
entries across 2,820 unique African American newspaper titles across the directories dataset. This dataset is
released with this article to assist historians and bibliographers of the African American press. The gap between
Pride’s 2,700 titles assembled through years of manual archival labor and the 2,820 recovered computationally
underscores both the scale of what the directories incidentally preserved and the potential of entity extraction to
surface records that remain invisible to traditional bibliographic methods. These 2,820 titles can be broken down

into 1,754 from Ayer, 737 from Rowell, and 329 existing in both. There are a total of 9,671 records across the time
period.
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Figure 4. African American press listings by directory and year.



Although this figure may appear only modestly larger than Pride’s 2,700, the comparison is deceptive. Pride’s
“Register” spanned more than a century, from 1827 to 1950, while the directory data extracted here cover a
narrower window: Rowell from 1869 to 1909 and Ayer from 1880 to 1925. Additionally, Pride found only a “few
titles” in Rowell’s Directory, whereas this work identifies 737.2! That a shorter time period yields a comparable
number of unique titles suggests both the density of the directory records and the extent of what remains
undocumented outside them.

These records exist as a “speculative bibliography,” as they are computationally created and their metadata is
meant to enhance the existing record. The hope is that this dataset will draw attention to existing archival and
bibliographic gaps and allow future editors to locate, contextualize, and incorporate these titles into scholarly

editions and digital collections.

Conclusion

This article proposes both a technical workflow and a methodological reorientation. By treating nineteenth- and
twentieth-century business directories as tabular data rather than static reference works, I show how transformer-
based computer vision models can extract structured entities at a scale that manual transcription would struggle to
achieve. But the more consequential claim is about what that extraction makes possible by producing a remediated
dataset that transforms commercial records into scholarly infrastructure that can be queried, linked, and
interrogated.

The subdataset of 2,820 African American newspaper titles drawn from Rowell’s and Ayer’s directories
illustrates this potential most clearly. Where Pride’s landmark “Register” documented 2,700 titles and the
subsequent ACLS microfilming project located just 467, computationally extracted directory data substantially
expands the bibliographic horizon by making the shape of incompleteness more visible. In producing this
speculative bibliography, I am creating a structured resource that enhances the existing record while drawing
attention to its gaps.

The approach outlined here is not limited to newspaper directories. Any tabular historical source, such as city
directories, trade catalogs, or institutional registers, could follow a similar workflow to yield structured datasets
from documents that were never designed to be read computationally. The tools and methods are reproducible and
open-source, and the hope is that other scholars, editors, and cultural heritage practitioners will adapt them to

their own projects.

The dataset can be found at https://doi.org/10.5281/zenod0.19422627.
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