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DIGGING INTO EARLY
COLONIAL MEXICO (peCwm)

3 DECM is a project that explores advanced computational
' techniques in conjunction with spatial analysis methods for
the analysis of large historical corpora.

L Geographical
Using a Big Data approach, DECM focuses on analysing a 'n?;?j:]on
16t century corpus known as ‘Las Relaciones Geograficas

3 de la Nueva Espana’ (hereafter RGs), consisting of

documents related to New Spain, particularly the areas that
encompass present-day Mexico and Guatemala.

Natural
Language
Processing

« We will soon have the full dataset of the RG’s fully annotated and they will be made
avallable as open data.
e Tagtog Is a multi-user online tool with an easy-to-use interface, guaranteeing that scholars
with low level of digital literacy are still able to participate and annotate documents.
_+ Including entities and labels in the annotation process enables to capture the complexities
 of the corpus and improves the accuracy of the results.
o After deciding on an annotation model, tagtog easily allows domain experts to address
N some challenges at the intersection of NLP, ML and CL.
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Corpus
Linguistics

l Partnering with tagtog, we identify, extract and analyse \
textual information through a combination of techniques 's | aimE
from Natural Language Processing (NLP), Machine tag tog hap.ggvi\g.taf:g'nﬂ A0 '“]
J Learning (ML) and Text Mining. Text Mining SO Ol
http://yvvyw.Iancaster.ac.uk/digging-ecm/ r Tagtog is a collaborative text annotation platform to find, create, and maintain NLP datasets efficiently. Accessible
Y] @DiggingCH on the Cloud and On-Premises.
\ N
TR Collaborations between data analytics/Al professionals and subject-matter experts (SMEs) often fail. This Is
1 partially due to the lack of accessible tools, which could allow SMEs to participate in NLP tasks. To bridge this
gap, tagtog was designed as a collaborative annotation platform with an easy-to-use interface.
o
. Train NLP models to recoanise the topics we are interested in analvsin n Creating training data on tagtog is as simple as highlighting text. In addition, you can associate relations, attach
J P ysing. attributes to entities, or classify whole documents. Annotations might be done both manually and automatically.
L * Improve versatility when exploring text. ‘ Automatic annotations reduce the effort required to produce labelled datasets. There are two methods available:
 Expand the scope of techniques like Named Entity Recognition (NER), nothing noting??? that these are typically only . Dictionaries: import or create collections of terms and extend them during the annotation tasks
used to process modern newswire text and identify dates or proper names corresponding to places, institutions, and n ' '
s individuals.  ML: tagtog learns continuously from the provided annotations to generate precise predictions out of the box. If
— | ] preferred, an external ML model can be plugged into the platform. SMEs review the ML predictions creating a
\ - ‘, continuous learning loop to train and keep the model up to date.
\ B \\/ /ﬁjww\ CORPUS TH E GEOGRAPH IC N To quickly bootstrap annotation projects, tagtog supports several file formats natively. It enriches the annotating
ﬁyﬁ “ REPORTS OF NEW SPAlN experience, eliminates unnecessary parsing steps, and allows users to annotate directly over PDFs, import
. b . PubMed articles, HTML, CSV, source code, or even Markdown files. For tighter integration, an APl is available to
New Spain . { import annotations and files, export annotations and metrics, and search.

The RGs include textual and pictorial information that portray

the colonial situation of the domains ruled by the Spanish
Crown, describing the life of their inhabitants and the state of M
the territories five decades after Spanish arrival.

To track annotation projects and data quality, tagtog measures the progress of the project members along with
their agreement with other annotators (Inter-Annotator Agreement). Simply spot biases, unbalanced classes, or

Gulf of Mexico

3 oversampled data by checking the distribution of your annotations.
This corpus contains around 2,800,000 words composed by 1
Pcific Gcean the answers to the RGs questionnaire which were compiled
\ between 1577 and 1585, covering topics including economy, "¢

resources, environment, traditions, geography, government, C e Q > Q i~
military organisation and language, among many others.

CHALLENGES FOR NLP AND ML
METHODS

n e« Our corpus is multilingual, written in 16" c. Spanish and
: peppered with words in 69 native languages. Technigues used
] to analyse large corpora have been developed and tested
N

( The challenges of ML start with collecting training data. First, labelled datasets in this domain are scarce or non existent. Second, the increasing complexity and changing nature
A of linguistic nuances require the constant knowledge and verification from subject-matter experts (SMEs). In the context of NLP, this knowledge comes in the form of text
annotations.

using modern English texts.

« RGs is a questionnaire, the topics discussed are multiple and
Main steps in the DECM approach: ¥ diverse.
« Spelling variations. The same words are written in multiple

1. Development of an ontology with a set of 22 tailored entities (information types) linked to dbpedia definitions and based on data relevant to our research questions. n f
orms.

2. Annotation of a data sample through tagtog, augmenting the historical documents with information on the spans of text corresponding to entities of interest. _ o _
)| e Semantic ambiguity. The same word can have different

meanings, for instance the word ‘vino' depending on the

3. Assess the inter-annotator agreement for the data sample, allowing us to spot biases and highly ambiguous cases, and assess also the occurrence frequency of the different 7 _ _ _
context could be a conjugation of the verb 'to come' (he/she/it

classes (e.g. to check for unbalanced class usage or oversampled data)

n comes) or the noun 'wine".
\ 4. Annotation of a second data sample, envisioning the subsequent training of NER models to automatically recognise entities and fine-grained labels. o _ _
.. * The majority of words we are annotating are nouns. While the
5. Once the corpus is annotated and NER models are trained, we can proceed to the extraction of information for analysis. ( |cllent|_1;|_cat|_on 01; propder BOU”Sd'S h""e” Str‘;'d'ed’ thbe auftomated
classification or words beyond these, that can pe 01 use 10
’ o specific text analysis, is more challenging.
Person http://dbpedia.org/page/Person female/male, title, profession N : ~; - - D ~d; : e} : : : :
Date http://dbpedia.org/ontology/date )
\ |nStItl.JtI0n http://dbped!a.org/page/lnst|tut|o'n civil, ecclesiastical, pollt.lcal, Jurlsdlctlon Projects / DECM_V2 Using the new ontology developed in June 2019
Location http://dbpedia.org/ontology/location Settlement type, Generic location, n . ‘
geographic feature type, toponym, Settings Documents Metrics Downloads Annotation review
address, imaginary, jurisdiction
l Activity http://dbpedia.org/ontology/activity agriculture, warfare, economy, mining, r + Content Q master +~ A - - X+ T~ Confirm < >
maintenance, female/male
[— I i
Animal http://dbpedia.org/ontology/animal insect, mammal, reptile, bird, — RELACION DEL ERETSENET .
amphibian, aguatic, domesticated . . . : sese s T . g P — :
_ . A la cabeza de la cubierta, de diferentes letras' N° 143 [Amecal Jurisdiccion de Mexico Nueva Espaia Esta a cien leguas de Méxicol Arzobispado de Document Labels
Plant http://dbpedia.org/page/Plant e.g. a cow WERED. CSPEDES. 1
J Food http://dbpedia.org/page/Food —— DocumentType
Natural_Resource http://dbpedia.org/page/Natural_resource = e S N (AR5 G TREIRE. 2 Va en doce hoias. 3 RG S
.",0 echa por & ‘h AMTONIOD DE LEYVA alcalde n __;:;::-__::,::_; por su [ ,' :-_--.--.:._: el pueblo no de ludhoo<d. a en doce hojas. 3
Object http://dbpedia.org/ontology/Thing house_goods, commodity, clothing, ‘ Y En el buebin de Amecd uunsd;t:cmn de Ia c:udad de México de la Nueva Espafia en dns dlas del mes de octubre de mil y quinientos y setenta y nueve Year +«——— Text classification
weapon, tool afios, el A deste dicho puebls por su MEJEStaE, por presencia de mi, [ ano 1579 v|
l Architecture http://dbpedia.org/page/Architectu re religious, civil, domestic nombi g en cumpllmlento Ge Io por su [M&Jestad mandado, que a el fue cometido por EIMUYEN |
. . . .. .. . ke reee v / ¥ IUeVa ESpaiia sobre lo tccante a la descripcion que en este dlchnlpueh-lnl hubiere de que dar cuenta y respcnde a
Cosmogony http.//dbped|a.org/page/Cosmogony rltljlal' fEStIVIty, aCtIVIty' dEItIES, salnts, ] Ies Cc:pltL”GS lo hIZD y mand& escribir en la forma y manera siguiente, informandose deh_smslde fe y crédito, f-;';,{':!'_f__j_':'_-.:,_;s;}sa_tgj_f;; e indios principales, viejos, que se i
ObJeCt hallaron presentes. Entities
Health http://dbpedia.org/page/Health disease, remedy total €EEP not normalized EEE)
i ) i 191 El Ipuehlﬂ de Amecaes de lindiud esta puesto en la [real Corona de su Majesiad tiene dos ksuletna* el uno, Ia-‘nadoIHuﬂzgull i€, v el otro, llamado da}famlﬂ:ﬂ —
RouteOfTransportation http://dbpedia.org/ontology/RouteOfTransportation terrestrial, aquatic t w ., G  oue s 2 que en este (BB s habla, quiere decir 5 n I (IR <2rribz del agua’ o “por cima del agua’, 6 por Group/filter entities ¥
’ . . . . . . . . . &meca L |sido su Ipubflaznnlen un alto' de unas laderas de unas sierras altas| v, por bajo dellas, pasar un Ind Un tsu;etulﬂe los deste pueb!nl e llama [Futzguilic,
et Re'latlonShlp http.//dbped!a.org/page/Re.Iatlonsh|p Spatlal’ kmShIp |_|Lc:catiur1 iesta dicho” llamase deste nombre, por darse en este dicho tsu;etnlunasyerbas espinosas, de que, propiamente, quiere decir eiipuehlﬂlde Iasyerhaa . o
Climate http://dbpedia.org/page/Climate B ChangeType »| [|Act e llama, como esta dicho, Jayamitia lamase deste nombre, por haber en este [Elijél) unas [PEias 0 peNascos que parecen Instition - ¢
Ethnic_group http://dbpedia.org/page/Ethnic_group ' ctivity Enguacastellana Jayamitla “‘colmenar” 8 Y esto se responde a este primer capitulo L1  41(0.00%)
= Label :
Social Class http'//dbpedia org/page/SociaI class ’ e . .Anlmal nde que este [pUeblo'de Ameca segin dicen los § 8 dél, y segan lo que sus aﬂtepasadnsJ les dejarr}n dicho, el [PHIER o 5 -
A ; . _ M Delete .ﬁ\rchitecture k:nmarca fue unhndm{muy valiente llamado KOXOUHQUITEQUANI qus, =n nuestra [Enguaeastellana quizre decir cruel jre-uarona
L Language http.//dbpedla.org/page/Language _ DCIimate a muy temida, el cual dicen que vino de muy |EJCIS de aqui, desdelcab{: de lamar y no sabes decir de dénde. El cual vino
..... Event http://dbpedia.org/page/Event historical, disasters - uistando muchos pueblos y sujetandolos, hasta llegar a este lpuehld y, por parecerle fértil, de buenas tierras, monies y caza,
RouteDirection http://dbpedia.org/ontology/routeDirection r : DCDSWDQOHF arse, para, dende aqui, lconquistar otros pueblos que a éste estaban EOMAICANOS. de mucha gente, los cuales tenia |Sujetos| Date = <
& Psirnalivk Date i'.i'-i}fﬁi;. de la |p{ﬂ"|.|"lﬂﬂiﬂ de Me::huacarﬂ eI -:ual dicho |G tuvo grandes guerras con él, por habérsele venido tan cerca, y L2  40(000%)
Measurement http://dbpedia.org/page/Measurement value, tribute, weight, distance, - - ser tan uailente el dicho XOXOUHQUI TEQUANI v =u g uy usada e . nunca pudo sujetarle, ni jamas fue
population = Copy text DEth”iC_QrDUF’ on el dicho [CAZONEI hasta Ia ven |da de los espafieles: no Saben decir |G el tiempo que gobernd, ni el que ha Afio de ludboxi 1 v
j ) IE*.-'EI‘It muchos tiemnos aue hiios! Rietas v bisnietas chaznas le han venido sucediendo 8
. - % DFODd \
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