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Agenda

e Why context matters in ML, and why taxonomies and KGs are useful for context

e Where this fits within the architecture/pipeline

e External data, where to find it, when to use it in your own data, how to determine its quality- Hands-on
working segment

10-15 min. break

e Internal data, what if it has poor or little context, how to marry it with external data and add context back-
Hands-on working segment

e How to pitch a project to your manager/c-suite

e Open questions




Why does context matter?
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In a neural network, connections between neurons typically have weights that indicate how strong the connection is. The neuron computes by
Forming a weighted sum of its input, Le., the activation of each input neuron is multiplied by the corresponding connection weight. Adapting
such weights is the most important way of leaming in neural networks. Connection weights are loosely modeled after the synaptic efficacies in

biological neurons, where they determine how large a positive or negative change in the membrane potential each input spike generates (see
_ Biological Learning). In most models, all connection parameters are abstracted into a weight: attenuation or interaction of
the potentials and connection del

s are usually not taken into account. The weights are usually real-valued numbers (-
some algorithms, intended for VLSI implementation, the range and precision of these values can be restricted (or weig

, although in
s eliminated
altogether). Weights in some methods can be restricted to positive values if the inputs are known to be positive and the method is based on
comparing the similarity to the weights {as in eg., Self-Organizing Maps, As

tive Resonance Theory, and Radial Basis Function Networks).
Most learning methods are based on adjusting the weight values. The weights are often initialized to small random values, alth

ough if enough
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What is the difference between a taxonomy and KG?

- Taxonomies are often created by information or
librarian professionals for tagging or organizing
assets, either documents, media, products,
tagging the explicit ABOUTNESS of a thing.

- Knowledge graphs, in the SEO and embedded
graph use cases at |least, take the asset
organization a step further by attempting to
capture the IMPLICIT or TACIT knowledge of
people, whether through structured or
unstructured means, usually through a person’s
world orientation, such as how one thing is related
to another thing.
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Why not just use them as-is?

Ceoens
Cross Domain
Geography

Government

Publications
Social Networking

* Most linked data sources are made for a particular use case, or are very general

* Many have errors, misalignments, or offensive content (as shown by the recent MIT
study where the most popular ML data sources had up to a 3.5% error rate, with one

very popular source having a 54% error rate)

* Linked data still needs merging/de-duping; as well as translation into your systems and

schema

 Linked data has deferent levels of trust, knowing the source of the information and the

frequency of updates and by whom, is essential

« Many linked data sources in the library and scholarly fields are not calibrated for ML-

what's a Txx vs 9xx, controlled vs keyword, linked vs mapped?!?!

[ X J

Subject heading before Common user search Subject heading afte

Dog -- food -- recipes “Recipes for dog food” Dog food recipes
Computer aided design in civil engineering “CAD AND civil engineering” Computer aided design

Civil engineering

“civil engineering 3D drawing tools”

Stocks (Finance) -- Prices -- Databases "trends in stock price data" Stock price databases




Common issues to watch for, and why do they exist at all?

Outdated terminology
Fuzzy BT/NT relations
Poor definitions/scope notes

Bad form (such as reverse-order

named entities)
Overindexing
Circular logic
Categories vs specific tags

Unknown/unfriendly

context/schema

Overly unique terminology

How do we test which
LOD/vocabs to use and if

they are introducing
unwanted issues?

PLASTICS AND THE ENVIRONMENT BY SAM WELLS DATE: 03/2001 PUBLISHER A

Connected Vehicles

Plastics have provided more change and technical progress than most other material§ &

29 Autonomous Vehicle

decade alone. It has come at a cost, however. With over 100 billion tons of waste, anf [E1 Electric Vehicle "m":‘imdﬁi:'zﬁmm
of plastics being recycled, the environmental factors associated with the introductio Taxonomy

is dire, as well as the making of the plastic itself from fossil fuels. This book introduce
field’s leading researchers, covering how plastics affect the environment and how
environmental factors affect plastics. The relative benefits of recycling, resource rec
energy recovery are also discussed in detail.

16 broader terms
Alternative fuel vehicle &
Electric Vehicle
Plug-in Electric vehicle
Tesla

Electric vehicl

"I'ronsporlution Research Thesavurus

TAGS: Plastics; Environment; Wells, Sam; Waste; Recycled Plastic; environmental factors; environmental
factors — plastic; fossil fuels; plastics — environmental studies; recycling; resource recovery — plastics; energy
recovery — plastics

Search Terms: golden showers
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What to look for- Go assess your favorite LOD/dataset

1. Provenance
Try VIAF or Bioportal if you don’t have a
2. UIDs/APIs dataset in mind
3. Pre-vs Post coordination
4. Definitions not scope notes, and with citation/links if possible
5. How are sensitive topics/historical data handled
6. How many ingoing, outgoing links
7. Who maintains it/data governance
8. Root source, social media, scholarly articles, gov. data..etc.
9. General/specific domain

10. Schema/framework




Where to place the ML + knowledge models in the pipeline?
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What to do if your OWN data is missing context?

. from binarytree import Node
binarytree 6.3.0 M
root.left = Node(2)

root.right = Node(3

NetworkX roor gt - oke()

Network Analysis in Python treeswift package root. Left.right - Node(5)

TreeSwift is a Python library for parsing, manipulating, and iterating over (rooted) tree structures. TreeSwift print(root)
places an emphasis on speed. #

Any Python Tree Data

 orvivosiage IR vt downiced [EONERENN Helps with form, and perhaps vectors, but how
does this translate to open world logicand user =

oy @ d I , assert root.height == 2
Cogr“t“’e mo e s O assert root.is_balanced is True
assert root.is_bst is False
assert root.is_complete is True
assert root.is_max_heap is False
assert root.is_min_heap is True
Transk CompIEx HolE CompIEx—NS assert root.is_perfect is False
(Bordes et al., 2013) (Trouillon et al., 2016) (Nickel et al., 2016) (Lacroix et al., 2018) assert root.is_strict is True

assert root.leaf count == 3

C ) e O'_C e e 'a? »>
/s S S s s assert root.max_leaf_depth =

RESCAL DistMult ConvE RotatE assert root.max_node_value =

(Nickel et al., 2011) (Yang et al., 2014) (Dettmers et al., 2017) (Sun et al., 2019) assert root.min_leaf_depth =
assert root.min_node_value =

assert root.size == 5

(Some) KGE models in recent published literature: CC of Accenture Labs, 2020

[ Y R S ]

1 Node attributes Characteristic similarity Conditional random field,
top2vec; NLTK

2 Structural features Connections and types of Hierarchical agglomerative
connections clustering, doc2vec

3 Node embeddings Surrounding clusters/nodes  Deepwalk, node2vec, BERT




Retain or recovering context via taxonomies/KGs

Add:

Use existing LOD or context rich

metadata/data sources

Link your data sources
Types/categories

Confidence scores and data gov.

ML results are only as good as the search/user
deems them! A/B and user testing is a MUST

Retain:

Register your UIDs if possible, or at least

document their logic
Provenance

Test and test again every few months to make

sure the data is still sound

Train your indexers, DAMs, KMs, and ML

engineers

Resources for dealing with vocabs for context:

WebVowl to visualize connections:

OntOlogy Pitfall Scanner! To check for ontology errors:

RDF triple checker for triple errors:

Linked Open Vocabulary for vocabulary/schema/framework
use:

Take only the median topics

"blast” the combo tags

Only take MVP

Nearest neighbor or within 3 within tags, not the full text or
tags on their own

Triangulation, can more be found/assembled from 3 or
more?

Distinguish type from part via clustering/vectoring

Balance natural vs preferred labels



http://visualdataweb.de/webvowl/#iri=http://purl.org/dc/terms/
http://oops.linkeddata.es/response.jsp?uri=http://purl.org/dc/terms/
http://graphite.ecs.soton.ac.uk/checker/?uri=http://purl.org/dc/terms/
https://lov.linkeddata.es/dataset/lov

Most common mapping models in LOD:

i.e. and how to manage this data in ML flows as a pre-processing step to pipelines

Type of analysis: Term-to-term

Source te rm-to-target term

Vocabularies Crosswalk (M2M) Links (n*-n) Hub Links (2n)
2 - -® 2 o -0~ -9 2
3 ., 6 B 6
.,

- - . .
4 ) ;1 12 = 8
5 o 20 v 10

v ;... L .y -

v- -9 e e

Mapping volume comparison between crosswalk and hub structures. Modified from Binding and Tudhope (2015).

Types of term mapping:

Partial = syntax/semantic/contextual match
Exact = matches exactly

Associative = Matches as a related term

No match = No match in target terminology

Considerations of term mapping:

Hierarchy

SMEs

Automation/APIs
Context/domain specificity




Jumping into Protege

1. Add 3 external sources from the web

2. Add 3 internal from the ML terminology project (which may need additional

categories etc.)

3. Metadata

Class Hierarchy X N Class: Computer Science
o o Q m 22 %

> iterature review
> ongitudinal study
methodological study
» O mode
multidisciplinary study
natural experiment
nen-comparative study
» ) nen-controlled design
nen-experimental design
> noen-randemized design
nutritional study
- observational study

v

-

IRI
http:/fwebprotege stanford edu/RODYtqD8cvdzhAGrDEp3jPL

<¢| EDDA | #¥ Home

Classes = Properties = Individuals =

o o Q

O laboratory study
» Oliterature review
» O longitudinal study
O methodological study
B Omodel
O multidisciplinary study
O natural experiment
O non-comparative study
» (O non-controlled design
Onon—experirnental design
» (O non-randomized design
P O nutritional study
» (O observational study
» O open design
» (O outcome study
P (O parallel design
O participation study
» O population study

Comments =

Changes by Entity =

History =

Class Hierarchy x

L)

-

ez

@ Create Classes

Class names

Enter one name per line (press CTRL+ENTER to accept and cloze panel

=€
Deep learning
IRI
hitp:ffwebpra
Language Tag
Annotatior ai

wa rdfs:labe

Parents

Relationships

Leave blank for no language tag. Press 'Reset to reset the language tag fo the project d

Annotations
rdfs:label Computer Science en
skos:aliLabel hitps:/incithesaurus. nci.nin.govincitorowser/ConceptRepert jsp?dictionary=NCI_Thesaurus&ns=ncitdcode=C18141|
Parents
Reset
it

Class: Computer Science
oL %

IRI
http:

bprotege stanford edu/RA0YtgD8cv4zhABrDEpP3jPL

Annotations

relfs:label Computer Science en

skos:altLabel https:fIncithesaurus nci.nih.gov/ncitbrowser/ConcepiReport jsp ?dictionary=NCI_Thesaurus&ns=ncit&code=C18141

skos:definition The study of the struciure and dynamics of computational systems using mathematical, logical, and empirical tools. [NCIT, 2021]

) Computer Science

titration study
trend design
validity study

Parents

Relationships



For more information, contact Ashleigh Faith |

email afaith@ebsco.com

or find me on LinkedIn at /ashleighnfai ‘



mailto:afaith@ebsco.com
https://www.linkedin.com/in/ashleighnfaith/
https://www.youtube.com/channel/UCZsTDApBUUdUpg024K33YNA/
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