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Brief Introduction

The files contain extracted entries from a series of New York City directories digitized by the New York Public Library (see
https://digitalcollections.nypl.org/collections/new-york-city-directories) that listed the names, occupations or type of business performed
by that individual, work address, and often the individual's home address or home town for thousands of residents of the city. Included
directories are John Doggett's New York City Directory (1850 and 1851) and John Trow's The Directory of the City of New-York
compiled by Henry Wilson (1852-1890). In later years the latter was known simply as Trow's New York City Directory.
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Data Structure

The data are presented in NDJSON (i.e., newline-delimited JSON format, see https://github.com/ndjson/ndjson-spec), UTF-8, Unix LF
encoded files. As per the NDJSON specifications, each line consists of a valid JSON object (see RFC 7159,
https://www.ietf.org/rfc/rfc7159.txt). This format provides for easier parsing based on newline separation without losing the affordances
of JSON-formatted data.

Each record (i.e. line) corresponds to a single entry in a city directory, which in turn records the information about a single person in that
directory's year. Each record is fully self-describing, including all information about the directory's NYPL identifier, directory year, page
identifier, line number, unique entry identifier, location on the page, and entry contents.

For ease of use, the entries have been kept separated into directory year, so that each files corresponds to a single directory year. The
naming convention of each file is:

YEARNYPL DIRECTORY_ UUID.ndjson
e.g., for the 1850-51 directory,

1850.4adf9ec0-317a-0134-03ad-00505686a51c.ndjson

Variables

| name || description ||js0nType||universeValues||encodedMeaning|| required




name

|

description

||js0nType||universeValues||encodedMeaning||

required

directory_uuid

The universal unique
identifier (UUID)
assigned by the NYPL
to each directory. This
ID can be found on the
record page for each
directory in the NYPL
Digital Library and
used to access the
same directory over
the NYPL Digital
Library APIL

string

n/a

n/a

yes

page uuid

The UUID assigned
by the NYPL to each
image file,
corresponding to one
page of a directory,
prepended by the
sequential image
number (one for each
image that makes up a
full directory). Note
that directories
typically start their
entries around 20
pages into the volume.
Moreover, within the
pages of entries are
full-page ads that have
been excluded as they
do not contain entries.
Thus, image numbers
should be expected to
start on a number
other than 1 and
include some gaps.

string

n/a

yes

entry _uuid

A UUID assigned in
the course of the data
extraction to uniquely
identify each entry.

string

n/a

yes

original hocr line number

Allows matching of
entry back to the
original HOCR line
number of the OCRd
file for each page. In
the HOCR generated
by Tesseract, each
identified line,
consisting of token-
by-token bounding
boxes, is assigned its
own bounding box
coordinates and a
unique line number as
an HTML attribute on
the element
corresponding to that
line. This ID
corresponds to the
final number of that
line number attribute,
e.g. for "id=line_1 2"
the original HOCR
line number is 2.

string

whole numbers
1to
approximately
200

n/a

yes

—




name

|

description

||js0nType||universeValues||encodedMeaning||

required

bbox

The x1, y1, x2, y2
bounding box
coordinates, in that
order and measured in
pixels, of the OCRd
line. HOCR bounding
box coordinates are
oriented to a 0,0 origin
point at the top
lefthand side of the
page. The top lefthand
coordinate of the
bounding box will be
x1, yl. The x1 is the
distance from the
lefthand side of the
page, and yl is the
distance from the top
of the page. For
further reference, see
http://kba.cloud/hocr-
spec/1.2/#bbox.

string

n/a

n/a

yes

col

Column in which the
entry was located
based on the bounding
box location of the
line on the page. All
directories in this
1850-1890 span had
two-column layouts.

string

lor2

Column 1 or
Column 2

yes

appended

True/false assertion
about whether the
entry included
indented lines after the
main headline that
have been appended.

string

0orl

0 (false/no) or 1
(true/yes)

yes

skipped line after

Indicates whether an
OCR error consisting
of a skipped line
following the current
line occurred; if so this|
could mean that a
subsequent indent line
was present and was
therefore not
appended.

string

0orl

0 (false/no) or 1
(true/yes)

yes

directory year

The year span listed
on the title page of the
directory for years
covered.

string

1850-51, 1851-
52 ... or 1889-
90

n/a

yes

nypl_url

The permanent URL
of the directory in the
NYPL Digital Library.

string

n/a

yes

total lines_directory from_ hocr

Number of lines
detected by OCR on
the page on which the
entry exists. Can be
used to detect pages
for which OCR failed
to detect all text on a

page.

string

yes




name

|

description

||js0nType||universeValues||encodedMeaning||

required

complete_entry

The original full entry
as detected by the
OCR software, with
minimal normalization
(smart quotes were
replaced with straight
quote marks, tab
characters replaced
with single spaces,
spacing was
normalized around
hyphens to assist with
multiline hyphenation
appending of indent
lines).

string

n/a

n/a

yes

labeled_entry

A JSON array
consisting of a series
of JSON objects
generated out of
automated labeling of
component parts of the
complete entry using
Conditional Random
Fields (CRF).

array of
objects

yes; must include at least
one labeled entry
component (will not be an
empty array)

labeled_entry.subjects

Components of the
original entry labeled
as a subject, i.e. a
name of a person.

array of
strings

yes, but may be an empty
array if no subjects found
owing to OCR or labeling
erTor.

labeled_entry.occupations

Components of
original entry labeled
occupations for the
entry.

array of
strings

yes, but may be an empty
array owing to OCR or
labeling error.

labeled_entry.locations

Components of
original entry labeled
address or spatial
locations.

array of
objects

yes, but may be an empty
array owing to OCR or
labeling error.

labeled_entry.locations.value

An address or location
included in the entry.

string

n/a

yes; if there is a location,
every location will have at
least a value.

labeled_entry.locations.label

Additional refining
information attached
to a address or
location such as
"rear," "home," or
"foot".

string

ft, r, h, or
variations of
these values

ft (foot), r (rear),
h (home)

no

corrected_entry

A modified version of
the labeled entry. A
JSON array consisting
of a series of JSON
objects listing
subjects, occupations,
and addresses for
which proposed
corrected versions
have been created
through
postprocessing of the
text.

array of
objects

yes

corrected_entry.subjects

Components of the
original entry labeled
as subjects. No
changes or
postprocessing has
been done on the
subjects; the result
will be the same as the
labeled _entry value.

array of
strings

yes, but may be empty array
owing to OCR or labeling
error




name || description ||js0nType||universeValues||encodedMeaning|| required

Components of
original entry labeled
an occupation. These
values have been
postprocessed and
swaps made token-by-
token to replace values||array of
likely to contain errors||objects
with those considered
correct; a score is
attached to the
resulting occupation to
show likelihood of
correctedness.

yes, but may be empty array
n/a n/a owing to OCR or labeling
error.

corrected_entry.occupations

An occupation or
business name
attached to an entry's
person.

yes, if
string n/a n/a corrected_entry.occupations
is not an empty array.td>

corrected_entry.occupations.value|

A score between 1 and
15 (see description of
scoring below)
showing the likelihood
of correctedness of the
occupation value. If a

multi-token 1 is least likely to es. if an occupation is
corrected_entry.occupations.score||occupation, the score ||string numbers 1-15 ||be correct, 15 the yre;en t P
reflects the lowest of most likely P

all scores across all
tokens, unless marked
a "widow" or
"colored" individual,
in which case score
will be 15.

Components of the
original entry labeled
a address or location.
These values have
been postprocessed
and swaps made
token-by-token to
corrected_entry.locations replace values likely to
contain errors with
those considered
correct; a score is
attached to the
resulting occupation to
show likelihood of
correctedness.

yes, but may be empty array
n/a n/a owing to OCR or labeling
error

array of
objects

An address or location
name attached to an
entry, with tokens
considered to be errors
swapped with
corrected versions.

yes, if the
string n/a n/a correct_entry.locations is
not an empty array

corrected_entry.locations.value

Additional refining
information attached
to an address. These
have been
postprocessed to
remove OCR errors
and the universe of
available value
restrained to just three:
rear, home, foot.

ft (foot), r (rear),

h (home) 1o

corrected_entry.locations.label string r, h, ft




name || description ||js0nType||universeValues||encodedMeaning|| required

A score between 1 and
15 (see description of
scoring below)
showing the likelihood
of correctedness of the
location value. If a
multi-token location,
the score reflects the
lowest of all scores
across all tokens.

1 is least likely to
string numbers 1-15 ||be correct, 15 the [[yes, if a location is present
most likely

corrected_entry.locations.score

True/false assertion
about the presence of
the label "colored" by

the directory to 0 indicates no

describe an entry's label "colored"
labeled black person using "col'd", |istring 0orl present, 1 yes

"colored", or "col". In indicates labeled

the depunctuated "colored" presen

version of the
occupation, these will
often appear as "cold".

True/false assertion

about the presence of 0 indicates no
the label "widow" by label "widow"

labeled widow the directory to string Oorl present, 1 yes
describe an entry's indicates labeled
person using "wid" or "widow" present
"widow".

True/false assertion
about whether the
number of entries
extracted from the
page are below one
standard deviation

0 false, sufficient
from the average

entries, 1 true,

low_entry caution number of entries string Oorl . . yes
- - - insufficient
found per page in the .
. . entries
particular directory.
Indication that OCR

missed enough entries
to potentially lead to
errors in the entries
extracted.

Correcting and Scoring

Occupation and address/location tokens were corrected using a system whereby all tokens were clustered using their bi-gram fingerprint
representation. This fingerprint method depunctuates the token string, then sorts its unique two-character combinations alphabetically.
The result is a strongly unique representation of a token's essential features. Clustering using this methods brings together highly similar
tokens separated only by the presence of typical OCR errors such as additional punctuation characters. This step can be thought of as a
dimensional reduction of the data so that only a subset of the overall tokens need to be addressed and the correction performed there
perpetuated to the rest of the records.

The most common token from among these clusters was identified. Then, if the clusters were sufficiently large, they were examined by
hand to ensure that the most common token value selected was a correct token. The corrected tokens were then swapped in for the
incorrect tokens and the whole corpus re-clustered.

In this second round of clustering, a looser, Levenshtein distance matching was conducted, matching low-frequency (small-size cluster
values, and therefore more likely to be errors) against high-frequencye/large cluster token values. Once again, frequently matched
connections were hand-checked to ensure that a correct swap of tokens had been identified.

Once these correction swaps were assembled, and combined with as many swap-outs for token abbreviations used in the directories as
could be identified (so that abbreviations would not be confused with an error in the token), the entire corpus was clustered once again to
determine how often any given occupation token or full address (including address number) occurred in the full corpus. This is the basis
of the score attached to each occupation or location.

A score of 1 indicates that the highest frequency any given token in the occupation occurs is once across the entire corpus of directories,
suggesting strongly that the token has an error. For addresses/locations, a score of 1 indicates that the address only occurs once, again
likely an error. For both categories, a score of 1 was also assigned to tokens for which a correction swap could not be made.



Conversely, an occupation or address scoring higher occurs much more often and can be more confidently considered correct.

A score of 15 means not only that the occupation or address is very frequent (15 or more, sometimes hundreds of times), but that it has
been checked by hand to be confirmed as a valid address, meaning that no tokens within the address appear to be wrong. In practice,
most tokens scoring above 5 or 6 will be found to be error free.

For more information, consult the detailed guide to the data, DetailedGuide.md or DetailedGuide.pdf

Counts and Features of the Data

The files consist of:

Entries

Total entries: 7,926,161

Total entries with all occupations and locations given score of 15: 5,780,451
Number of entries labeled "colored": 10,277

Number of entries labeled "widow": 651,158

Locations

Total locations (many entries contain more than one location): 10,000,895
Total locations with a score of 15: 7,791,916

Occupations

Total occupations (some entries lack an occupation because of OCR error): 7,860,612

Total occupations with a score of 15: 7,574,191

Example Single-Line JSON Record

{
"directory uuid": "4adf9ec0-317a-0134-03ad-00505686a51c",
"page_uuid": "100.56750563.848ac750-5293-0134-73af-00505686a51c",
"entry uuid": "25e8262c62e211ea902028£076102196",
"original_ hocr_line number": "2",
"bbox": "94 83 872 144",
"col": "1",
"appended": "1",
"skipped_line after": "0",
"complete_entry": "Chandler Job . Foster, varieties, 81 Maiden lane, h. 81 Avy.",
"labeled_entry": {
"subjects": [
"Chandler Job"
1,
"occupations": [
"Foster",
"varieties"
1,
"locations": [
"value": "81 Maiden lane"
T
{
"value": "81 Avy.",
"labels": [
"h
1
}
1
T

"directory year": "1850-51",
"nypl_url": "https://digitalcollections.nypl.org/items/7b3£fbb00-5293-0134-b386-00505686a51c",
"total_lines_directory from hocr": "173",
"corrected_entry": {
"subjects": [
"Chandler Job"
1,

"occupations": [
{
"value": "Foster",
"score": "1"
I
{
"value": "varieties",
"score": "15"
}
14
"locations": [
{

"value": "81 Maiden Lane",



"score": "8"

"value": "81 Avenue",
"score": "1",
"labels": [
"h
1
}
1
T/
"labeled_black": "0",
"labeled_widow": "0",
"low_entry caution": "1"
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