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Hyperbolic Geometry of
Complex Networks

Krioukov, Dmitri et al., "Hyperbolic geometry of complex networks", Physical Review 2010

1006.5169v2 [cond-mat.stat-mech] 10 Sep 2010
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‘We develop a geometric framework to study the structure and function of complex networks. We
assume that hyperbolic geometry underlies these networks, and we show that with this assumption,
heterogeneous degree distributions and strong clustering in complex networks emerge naturally
as simple reflections of the negative curvature and metric property of the underlying hyperbolic
geometry. Conversely, we show that if a network has some metric structure, and if the network degree
distribution is heterogeneous, then the network has an effective hyperbolic geometry underneath.
We then establish a mapping between our geometric framework and statistical mechanics of complex
networks. This mapping interprets edges in a network as non-interacting fermions whose energies are
hyperbolic distances between nodes, while the auxiliary fields coupled to edges are linear functions of
these energies or distances. The geometric network ensemble subsumes the standard configuration
model and classical random graphs as two limiting cases with degenerate geometric structures.
Finally, we show that targeted transport processes without global topology knowledge, made possible
by our geometric framework, are maximally efficient, according to all efficiency measures, in networks
with strongest heterogeneity and clustering, and that this efficiency is remarkably robust with respect

to even catastrophic disturbances and damages to the network structure.

PACS numbers: 89.75.He; 02.40.-k; 67.85.Lm; 89.75.Fb

I. INTRODUCTION

Geometry has a proven history of success, helping to
make impressive advances in diverse fields of science,
when a geometric fabric underlying a complex problem or
phenomenon is identified. Examples can be found every-
where. Perhaps the most famous one is general relativ-
ity, interpreting gravitation as a curved geometry. Quite
a contrasting example comes from the complexity the-
ory in computer science, where apparently intractable
computational problems suddenly find near optimal so-
lutions as soon as a geometric underpinning of the prob-
lem is discovered [2], leading to viable practical applica-
tions [3]. Yet another example is the recent conjecture
by Palmer [4] suggesting that many “mysteries” of quan-
tum mechanics can be resolved by the assumption that
a hidden fractal geometry underlies the universe.

Inspired by these observations, and following [5], we
develop here a geometric framework to study the struc-
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tion III, for our hyperbolic hidden space assumption. In
Section IV we show that from this assumption, two com-
mon properties of complex network topologies emerge
naturally. Namely, heterogeneous degree distributions
and strong clustering appear, in the simplest possible
settings, as natural reflections of the basic properties of
underlying hyperbolic geometry. The exponent of the
power-law degree distribution, for example, turns out to
be a function of the hyperbolic space curvature. Fortu-
nately, unlike in [4], for instance, we can directly verify
our assumption. In Section V we consider the converse
problem, and show that if a network has some metric
structure—tests for its presence are described in [12]
and if the network’s degree distribution is heterogeneous,
then the network does have an effective hyperbolic geom-
etry underneath.

Many different pieces start coming together in Sec-
tion VI, where we show that the ensembles of networks
in our framework can be analyzed using standard tools
in statistical mechanics. Hyperbolic distances between
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Poincare Embeddings

Maximilian Nickel, Douwe Kiela, "Poincaré Embeddings for Learning Hierarchical Representations”,
arXiv:1705.08039v2 (2017)

arXiv:1705.08039v2 [cs.Al] 26 May 2017

Poincaré Embeddings for
Learning Hierarchical Representations

Maximilian Nickel Douwe Kiela
Facebook Al Research Facebook Al Research
maxn@fb.com dkiela@fb.com
Abstract

Representation learning has become an invaluable approach for learning from
symbolic data such as text and graphs. However, while complex symbolic datasets
often exhibit a latent hierarchical structure, state-of-the-art methods typically learn
embeddings in Euclidean vector spaces, which do not account for this property. For
this purpose, we introduce a new approach for learning hierarchical representations
of symbolic data by embedding them into hyperbolic space — or more precisely into
an n-dimensional Poincaré ball. Due to the underlying hyperbolic geometry, this
allows us to learn parsimonious representations of symbolic data by simultaneously
capturing hierarchy and similarity. We introduce an efficient algorithm to learn
the embeddings based on Riemannian optimization and show experimentally that
Poincaré embeddings outperform Euclidean embeddings significantly on data
with latent hierarchies, both in terms of representation capacity and in terms of
generalization ability.

1 Introduction

Learning representations of symbolic data such as text, graphs and multi-relational data has become
a central paradigm in machine learning and artificial intelligence. For instance, word embeddings
such as WORD2VEC [17], GLOVE [23] and FASTTEXT [4] are widely used for tasks ranging from
machine translation to sentiment analysis. Similarly, embeddings of graphs such as latent space
embeddings [13], NODE2VEC [11], and DEEPWALK [24] have found important applications for
community detection and link prediction in social networks. Embeddings of multi-relational data
such as RESCAL [19], TRANSE [6], and Universal Schema [27] are being used for knowledge graph
completion and information extraction.

Typically, the objective of embedding methods is to organize symbolic objects (e.g., words, entities,
concepts) in a way such that their similarity in the embedding space reflects their semantic or
functional similarity. For this purpose, the similarity of objects is usually measured either by their
distance orﬂby their inner product in the embedding space. For instance, Mikolov et al. [17] embed
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BERT

Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova, "BERT: Pre-training of
Deep Bidirectional Transformers for Language Understanding"”, arXiv:1810.04805v2 (2019)

810.04805v2 [cs.CL] 24 May 2019

BERT: Pre-training of Deep Bidirectional Transformers for
Language Understanding

Jacob Devlin

Ming-Wei Chang Kenton Lee

Kristina Toutanova

Google Al Language
{jacobdevlin, mingweichang, kentonl, kristout}@google.com

Abstract

We introduce a new language representa-
tion model called BERT, which stands for
Bidirectional Encoder Representations from
Transformers. Unlike recent language repre-
sentation models (Peters et al., 2018a; Rad-
ford et al., 2018), BERT is designed to pre-
train deep bidirectional representations from
unlabeled text by jointly conditioning on both
left and right context in all layers. As a re-
sult, the pre-trained BERT model can be fine-
tuned with just one additional output layer
to create state-of-the-art models for a wide
range of tasks, such as question answering and
language inference, without substantial task-
specific architecture modifications.

BERT is conceptually simple and empirically
powerful. It obtains new state-of-the-art re-
sults on eleven natural language processing
tasks, including pushing the GLUE score to
80.5% (7.7% point absolute improvement),
MultiNLI accuracy to 86.7% (4.6% absolute
improvement), SQuUAD v1.1 question answer-
ing Test F1 to 93.2 (1.5 point absolute im-
provement) and SQuAD v2.0 Test F1 to 83.1
(5.1 point absolute improvement).

There are two existing strategies for apply-
ing pre-trained language representations to down-
stream tasks: feature-based and fine-tuning. The
feature-based approach, such as ELMo (Peters
et al., 2018a), uses task-specific architectures that
include the pre-trained representations as addi-
tional features. The fine-tuning approach, such as
the Generative Pre-trained Transformer (OpenAl
GPT) (Radford et al., 2018), introduces minimal
task-specific parameters, and is trained on the
downstream tasks by simply fine-tuning all pre-
trained parameters. The two approaches share the
same objective function during pre-training, where
they use unidirectional language models to learn
general language representations.

We argue that current techniques restrict the
power of the pre-trained representations, espe-
cially for the fine-tuning approaches. The ma-
jor limitation is that standard language models are
unidirectional, and this limits the choice of archi-
tectures that can be used during pre-training. For
example, in OpenAl GPT, the authors use a left-to-
right architecture, where every token can only at-
tend to previous tokens in the self-attention layers
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O Why GitHub?

google-research / bert © Watch 892

<> Code Issues 536 Pull requests 62 Projects 0 Security Insights

Join GitHub today

GitHub is home to over 40 million developers working together to host
and review code, manage projects, and build software together.

TensorFlow code and pre-trained models for BERT https://arxiv.org/abs/1810.04805

nip google natural-language-processing natural-language-understanding tensorflow

D 109 commits ¥ 2 branches 39 0 packages © O releases

Branch: master v

Q jacobdevlin-google Updating XNLI paths

[ .gitignore Initial BERT release

[E) CONTRIBUTING.md Initial BERT release

£) LICENSE Initial BERT release
[=) README.md Adding Whole Word Masking
E _init_.py Initial BERT release

£) create_pretraining_data.py Adding Whole Word Masking

E) extract_features.py Running through pyformat to meet Google code standards
modeling.py Adding TF Hub support
) modeling_test.py Adding SQUAD 2.0 support
£) multilingual.md Updating XNLI paths

£) optimization.py Padding examples for TPU eval/predictions and checking case match
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Pre-trained models

We are releasing the BERT-Base and BERT-Large models from the paper. Uncased means that the text has been
lowercased before WordPiece tokenization, e.g., John Smith becomes john smith . The Uncased model also strips
out any accent markers. Cased means that the true case and accent markers are preserved. Typically, the Uncased
model is better unless you know that case information is important for your task (e.g., Named Entity Recognition or Part-
of-Speech tagging).

These models are all released under the same license as the source code (Apache 2.0).
For information about the Multilingual and Chinese model, see the Multilingual README.

When using a cased model, make sure to pass --do_lower=False to the training scripts. (Or pass
do_lower_case=False directly to FullTokenizer if you're using your own script.)

The links to the models are here (right-click, 'Save link as..." on the name):

e BERT-Large, Uncased (Whole Word Masking) : 24-layer, 1024-hidden, 16-heads, 340M parameters

e BERT-Large, Cased (Whole Word Masking) : 24-layer, 1024-hidden, 16-heads, 340M parameters

e BERT-Base, Uncased : 12-layer, 768-hidden, 12-heads, 110M parameters

e BERT-Large, Uncased : 24-layer, 1024-hidden, 16-heads, 340M parameters

* BERT-Base, Cased : 12-layer, 768-hidden, 12-heads , 110M parameters

* BERT-Large, Cased : 24-layer, 1024-hidden, 16-heads, 340M parameters

e BERT-Base, Multilingual Cased (New, recommended) : 104 languages, 12-layer, 768-hidden, 12-heads, 110M
parameters

e BERT-Base, Multilingual Uncased (Orig, not recommended) (Notrecommended, use Multilingual Cased
instead): 102 languages, 12-layer, 768-hidden, 12-heads, 110M parameters

e BERT-Base, Chinese : Chinese Simplified and Traditional, 12-layer, 768-hidden, 12-heads, 110M parameters




ALBERT

Zhenzhong Lan, Mingda Chen, Sebastian Goodman, Kevin Gimpel, Piyush Sharma, Radu Soricut,
"ALBERT: A Lite BERT for Self-supervised Learning of Language Representations”,
arXiv:1909.11942(2019)

rXiv:1909.11942v3 [cs.CL] 30 Oct 2019

ALBERT: A LITE BERT FOR SELF-SUPERVISED
LEARNING OF LANGUAGE REPRESENTATIONS

Zhenzhong Lan' Mingda Chen?*  Sebastian Goodman' Kevin Gimpel®
Piyush Sharma'!  Radu Soricut!
LGoogle Research 2Toyota Technological Institute at Chicago

{lanzhzh, seabass, piyushsharma, rsoricut}@google.com
{mchen, kgimpel}@ttic.edu

ABSTRACT

Increasing model size when pretraining natural language representations often re-
sults in improved performance on downstream tasks. However, at some point
further model increases become harder due to GPU/TPU memory limitations,
longer training times, and unexpected model degradation. To address these
problems, we present two parameter-reduction techniques to lower memory con-
sumption and increase the training speed of BERT (Devlin et al., 2019). Com-
prehensive empirical evidence shows that our proposed methods lead to mod-
els that scale much better compared to the original BERT. We also use a self-
supervised loss that focuses on modeling inter-sentence coherence, and show
it consistently helps downstream tasks with multi-sentence inputs. As a result,
our best model establishes new state-of-the-art results on the GLUE, RACE, and
SQuAD benchmarks while having fewer parameters compared to BERT-large.
The code and the pretrained models are available at https://github.com/
google-research/google—-research/tree/master/albert.

1 INTRODUCTION

Full network pre-training (Dai & Le, 2015; Radford et al., 2018; Devlin et al., 2019; Howard &
Ruder, 2018) has led to a series of breakthroughs in language representation learning. Many non-
trivial NLP tasks, including those that have limited training data, have greatly benefited from these
pre-trained models. One of the most compelling signs of these breakthroughs is the evolution of ma-
chine performance on a reading comprehension task designed for middle and high-school English
exams in China, the RACE test (Lai et al., 2017): the paper that originally describes the task and for-
mulates the modeling challenge reports then state-of-the-art machine accuracy at 44.1%; the latest
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- <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/00 1>
rdf:type kgc:Situation ;
kgc:source "R—AXFBTFHNSI->7"@ja ;
kgc:source "Holmes stood out of a chair'@en ;
kgc:hasPredicate <http://kgc.knowledge-graph.jp/data/predicate/stand> ;

kgc:subject <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/Holmes> ;

kgc:from <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/Chair> ;
kgc:time "1891-09-01T10:00:00""*xsd:dateTime .

k)
- 001,has

has,Predicate,stand

- 00T,Predicate,stand

- 001,time

- time, 1891-09-01 10:00:00

- 0071,1891-09-01 10:00:00

- 001,subject

- subject,Holmes

- 00T1,Holmes

- 001,when

- when,1891-09-01 10:00:00

- 0071,1891-09-01 10:00:00

- 001,source

- source,Holmes stood out of a chair
- 00T1,Holmes stood out of a chair
- 001,from

- from,Chair

- 001,Chair

- 00T, type

- type,Situation

- 00T,Situation
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- <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/00 1>
rdf:type kgc:Situation ;
kgc:source "R—AXFBTFHNSI->7"@ja ;
kgc:source "Holmes stood out of a chair'@en ;
kgc:hasPredicate <http://kgc.knowledge-graph.jp/data/predicate/stand> ;

kgc:subject <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/Holmes> ;

kgc:from <http://kgc.knowledge-graph.jp/data/ACaseOfldentity/Chair> ;
kgc:time "1891-09-01T10:00:00""*xsd:dateTime .
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[SEP]
[CLS]O01[SEP]when[SEP]1891-09-
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568, subject, Sutherland
521, info Source, Holme
299, what, 302

438, type, Statement
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https://github.com/KnowledgeGraphJapan/Challenge/tree/master/rdf/2019
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XES5D0H <http://kgc.knowledge-graph.jp/data/SpeckledBand>
385 A <http://kgc.knowledge-graph.jp/data/DancingMen>
fElEREB G (R—84) <http://kgc.knowledge-graph.jp/data/ACaseOfldentity>
BEDRE <http://kgc.knowledge-graph.jp/data/DevilsFoot>

HHhomh 7B (hhsHE) <http://kgc.knowledge-graph.jp/data/CrookedMan>
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AIIegroGraph WebView 6.1.5 repository kgc2019

% | Repository | Queries | Utilities | User anonymous

Repository kgc2019 — 22,148 statements

Explore the Repository

o View statements

o View repository's classes

o View repository's predicates
Repository Control
o Export repository as | N-Triples 8

o Export duplicate statements | Subject, Predicate, Object and Graph (spog)
o Recognize geospatial datatypes automatically:
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https://pypi.org/project/rdflib/#description
https://github.com/RDFLib/rdflib

rdflib 4.2.2 o i

pip install rdflib I& Last released: Jan 30, 2017

RDFLib is a Python library for working with RDF, a simple yet powerful language for representing information.

Navigation Project description

S ARraiRek Cescription RDFLib is a Python library for working with RDF, a simple yet powerful language for representing information.

*D Release history The library contains parsers and serializers for RDF/XML, N3, NTriples, Turtle, TriX, RDFa and Microdata . The library

presents a Graph interface which can be backed by any one of a number of Store implementations. The core rdflib
includes store implementations for in memory storage, persistent storage on top of the Berkeley DB, and a wrapper
for remote SPARQL endpoints.

3 Download files

A SPARQL 1.1 engine is also included.

Project links
If you have recently reported a bug marked as fixed, or have a craving for the very latest, you may want the

A Homepage development version instead:

easy_install https://qithub.com/RDFLib/rdflib/tarball/master

Statistics
Read the Aacc at:


https://pypi.org/project/rdflib/#description
https://github.com/RDFLib/rdflib
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#2. RDFlib(Sample code)

:‘ Jupyter knowledge_present Last Checkpoint: 2019/11/04 (autosaved)

File Edit View Insert Cell Kernel Widgets Help

+ =< 2B 4 v MRun B C » Code A

kgc = rdflib.Namespace("http://kgc.knowledge-graph.jp/ontology/kgc.owl#")

g = rdflib.Graph()
g.parse('kgc2019.nt', format="nt")

# Iterate over triples in store and print them out.
print("--- printing raw triples ---")

fors, p, o in g.triples((None, None, None)):
if isinstance(o, rdflib.term.Literal):
if o.language == 'ja":
continue
(story,seenNo) = parse_subject(s)

if my_index(booklist, story) is False:
continue

index = my_index(booklist, story)
if os.path.exists(filelist[index]):
with open(filelist[index] 'a') as f:
f.write(seenNo + "," + parse_predicate(p) +

+ parse_object(o) + "\n")
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52 to bedroom_of Roylott
394 when 393
275 hasPredicate smell
78 type Situation
179 type Situation
295 source Holmes and Watson do not sleep.
Exist type Object
329 hasPredicate see
227 hasPredicate have
bedroom_of Julia type Place
217 hasPredicate notWork
199 where chest
286 source Julia could not move the bed.
369 type Situation
80 what Roylott
shame label sname
345 subject safe
notSee type Action
knee_of Roylott type Object
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F &R W EE HEYEE
52 to bedroom of Roylott
394 when 393
275 has Predicate smell
78 type Situation
179 type Situation
295 source Holmes and Watson do not sleep.
Exist type Obiject
329 has Predicate see
227 has Predicate have
bedroom of Julia type Place
217 has Predicate not Work
199 where chest
286 source Julia could not move the bed.
369 type Situation
te]0) what Roylott
shame label sname
345 subject safe
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gensim

https://radimrehurek.com/gensim/

g  BABNEYIEFIE
gensim o | EEUIKPythonSA 7

Direct install with:

topic modelling for humans ' pipinstall gensim 5 I J

Home Documentation Support API About

AN T
« Z[Ell&. Poincare
>>> from gensim import corpora, models, similarities GenSim iS a FREE Python Iibrary

>»> - - .
>>> # Load corpus iterator from a Matrix Market file on disk. 0 e
>>> corpus = corpora.MmCorpus('/path/to/corpus.mm") o Scalable statistical semantics ‘ L

>>>

>>> # Initialize Latent Semantic Indexing with 200 dimensions.
>>> 1si = models.LsiModel(corpus, num_topics=209)

>>>

>>> # Convert another corpus to the Latent space and index 1it.
>>> index = similarities.MatrixSimilarity(lsi[another_corpus])

> o Retrieve semantically similar documents
>>> # Compute similarity of a query vs. indexed documents

>>> sims = index[query]

o Analyze plain-text documents for semantic structure

Features

Hover your mouse over each feature for more info.

@ Scalability . Platform independent Robust (NE/2) Open source
"4 - —
- w
ff'{ Efficient implementations ""/, Converters & 1/O formats Similarity queries W ¥ Support
L 1] \ .




‘Gensim

ithub.com/sakivomi-ai/sherlock2019/blob/master/books/poincare-model.i

: Jupyter poincare-model (autosaved)

File Edit View Insert Cell Kernel Widgets Help

+ <« @ B » Y MRun 1B C » Markdown =
Poincare Embeding

In [9]: class PoincareEmbeding:

def __init__ (self, file_base: str,vector_size:int, negative:int, epochs:int):
self.vector_size = vector_size
self.epochs = epochs
self.negative = negative
self.data_file_name = file_base + "-pair.txt"
self.tsv_label_file_name = file_base + "-poincare-label.tsv"

t = file_base + "-poincare-" + str(self.vector_size)
self.model_file_name = t + "d.model"
self.tsv_vector_file_name = t + "d-vector.tsv"

print(self.data_file_name)
print(self.tsv_label_file_name)
print(self.model_file_name)
print(self.tsv_vector_file_name)

self.train_data = [(a, b) for a, b in pd.read_csv(self.data_file_name,
header=None,
delimiter="\t').values]

model = PoincareModel(self.train_data,
size=self.vector_size,
negative=self.negative)
model.train(epochs=self.epochs)
model.save(self.model_file_name)
self._makeVector(model)

def _makeVector(self, model):
d = pd.read_csv(self.tsv_label_file_name,

[ S () W



https://github.com/sakiyomi-ai/sherlock2019/blob/master/books/poincare-model.ipynb
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BERT for TensorFlow vZ

https://github.com/kpe/bert-for-tf2

kpe / bert-for-tf2 TUsedby~ 10 ® Watch~ 19 % Star 301 Y Fork 48

<> Code Issues 5 Pull requests 0 Actions Projects 0 Security Insights

A Keras TensorFlow 2.0 implementation of BERT, ALBERT and adapter-BERT. https://github.com/kpe/bert-for-tf2

bert keras tensorflow transformer

P 142 commits 1 branch @ 0 packages O 52 releases 42 1 contributor afs MIT
Branch: master » New pull request Create new file Upload files Find file
=® kpe bump to v0.12.7 v Latest commit 7911da3 28 days ago

bert bump to v0.12.7 28 days ago
B examples fixing missing [CLS] and [SEP] delimiters and applying global L2 regu... 4 months ago
M tests bert.albert_params() can load by params by model_name or TFHub unpack... last month
[£) .gitignore initial 7 months ago
) travis.yml v0.12.0 - bert.tokenization replaced by bert.bert_tokenization and be... last month
[E) LICENSE Initial commit 7 months ago
[E) MANIFEST.in using bert/version.py for setup.py 5 months ago
[=) README.rst resolves #19 - input tokenization sample code added in the README last month
[E) check-before-commit.sh v0.12.0 - bert.tokenization replaced by bert.bert_tokenization and be... last month
E) requirements-dev.txt back to old extra embeddings impl 28 days ago
E) requirements.txt bert.albert_params() can load by params by model_name or TFHub unpack... last month
B setup.py python 3.5 support in pypi added last month

README.rst

BERT for TensorFlow v2

This repo contains a TensorFlow 2.0 Keras implementation of google-research/bert with support for loading of the original

« Deep Learningmli} >
172VD—DOTHD
Kerash 5 FFH O] gE%R
BERT Model Layer

« BERTICINZ. ALBERT
>adapter-BERTH #l

A HE

. GoogleDEFEHT—
7 =M A (https://
agithub.com/goodgle-
research/ALBERT)



https://github.com/google-research/ALBERT
https://github.com/google-research/ALBERT
https://github.com/google-research/ALBERT

Bert for Tensorflow vZ

https://qithub.com/sakiyomi-ai/sherlock?2019/blob/master/books/bert-model-A.ipynb

: Jupyter bert-model-A_20191123 Last Checkpoint: 2019/11/24 (autosaved)

File Edit View Insert Cell Kernel Widgets Help
+ = @O B 44 ¥ MRun B C »  Markdown :

In [ ]: pattern = 'p2'
for story_name in story_names:
model_file_name = story_name + + model_name +
data_file_name = story_name + ".txt"

+ pattern + ".npz"

pnnt( mEEEmmmmma g -+ Story_name)

spm_model = os.path.join(bert_ckpt_dir, "assets", "30k-clean.model")
sp = spm.SentencePieceProcessor()

sp.load(spm_model)

do_lower_case = True

modelData = SherlockModelData(sp=sp,data_file_name=data_file_name, pattern=pattern,lower=do_lower_case)
print(modelData.train)

model_params = bert.albert_params(model_name)

|_bert = bert.BertModelLayer.from_params(model_params, name="albert")
|_input_ids = keras.layers.Input(shape=(modelData.max_seq_len,), dtype='int32")
output = |_bert(l_input_ids)

model = keras.Model(inputs=I_input_ids, outputs=output)
model.build(input_shape=(None, modelData.max_seq_len))
bert.load_albert_weights(l_bert, bert_ckpt_dir)

model.summary()

vector = model.predict(modelData.train)
no.savez(model file name.vector.modelData.label)



https://github.com/sakiyomi-ai/sherlock2019/blob/master/books/bert-model-A.ipynb
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Embedding projector

https://projector.tensorflow.org

Embedding Projector

5 tensors foun
Word2Vec All ®

Checkpoint: Demo datasets

UMAP

Dimension 20 @@ 3o
Neighbors @ —@ 15
For f. results, the data will be sampled
d 5,000 p

BOOKMARKS (1) @

O Politics: 'Bad" to

‘Good"

« YTEYIDERDARY b
VT — 5 %&RTTHIRUL T
2DX clE3DICTRIRY
%

. BEREFTRIIE. A1 VHE
LEEI—27Yy FibEE
Z FFREE

« TPublish; #$EET. N
TRILT—5, XF97—
Yf@plicry 70—k
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GitHub Gist

https://gist.github.com

GitHub Gist  Search. Y B o Embeddlng
sakiyomi-ai / sherlock2019_speckled_band-2nd.json &' Edit fl Delete 4{x Unsubscribe % Star 0 = I |
| |
Created 20 days ago P rOJ ecto r J
<> Code Revisions 2 Embed v <script src="https://gi [Ed III Download ZIP ] y -
\ I
7 B/'.I'!\:\ Gisthr 5735

sherlock2019_speckled_band-2nd. json Raw

{ FZiET 5 L.

"embeddings": [

{
"tensorName": "Sherlock2019 Speckld Band",
"tensorShape": [ rOSS-

1121,
3

u u
g Origin Resource
"tensorPath": "https://gist.githubusercontent.com/sakiyomi-ai/208adf590ae550518973ec3f4776fb80/raw/19287e8631dfab52d23d5e

"metadataPath": "https://gist.githubusercontent.com/sakiyomi-ai/208adf590ae550518973ec3f4776fb80/raw/19287e8631dfab52d23d

Sharing) DRIREIE F
B sherlock2019_speckled_band_labe-2nd. tsv Raw E b 7-d: \'\

We can make this file beautiful and searchable if this error is corrected: No tabs found in this TSV file in line 0.

265

then

266

type

Thought

from

bedroom of Julia
has Predicate

go

subject

Helen

info Source
Holmes

to

bedroom of Helen
how

quietly
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A CASE OF IDENTITY
https://projector.tensorflow.org/?config=https://gist.githubusercontent.com/sakiyomi-ai/28a/7e3e18fcb/74fe3b302378d761262d/
raw/9e2d87f01elbc7f125d49907176c3fad02decf1e/sherlock2019_a_case_of_identity-2nd.json

CROOKED MAN
https://projector.tensorflow.org/?config=https://gist.githubusercontent.com/sakiyomi-ai/c1dc6ab/74be2a81 756964 7/ 7/0fbcbb03/
raw/efc9f86cd342763a3e083ce2e906fd9feO0b0OcadO/sherlock2019_crooked_man-2nd.json

DANCING MEN
https://projector.tensorflow.org/?config=https://gist.githubusercontent.com/sakiyomi-ai/14c6d0Ob1 1b7cab0441d54be8818b3062/
raw/bflebaf21cc789d8171b4dcb77bedfdlal28c444/sherlock2019_dancing_men-2nd.json

DEVILS FOOT
https://projector.tensorflow.org/?config=https://gist.githubusercontent.com/sakiyomi-ai/832364b/703f580bb3adbede8b255dcb6/
raw/96bfb96554a71a7367641de0db6423dalcebe’7229/sherlock2019_devils_foot-2nd.json

SPECKLED BAND
https://projector.tensorflow.org/?config=https://gist.githubusercontent.com/sakiyomi-ai/208adf590ae550518973ec3f4 7 76fb80/
raw/f4doe/7b2636fa8e2e650b673b8c118c47b8babdb/sherlock2019_speckled_band-2nd.json
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L
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432 has property It is a magic foot A
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1204010 source M
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© from_now_on labe! from now on

4 |
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UMAP

Leland Mclnnes, John Healy, James Melville, "UMAP: Uniform Manifold Approximation and

Projection for Dimension Reduction”, arXiv:1802.03426v2

arXiv:1802.03426v2 [stat.ML] 6 Dec 2018

UMAP: Uniform Manifold
Approximation and Projection for
Dimension Reduction

Leland McInnes

Tutte Institute for Mathematics and Computing
leland.mcinnes@gmail.com

John Healy
Tutte Institute for Mathematics and Computing
jchealy@gmail.com

James Melville
jlmelville@gmail.com

December 7, 2018

Abstract

UMAP (Uniform Manifold Approximation and Projection) is a novel
manifold learning technique for dimension reduction. UMAP is constructed
from a theoretical framework based in Riemannian geometry and algebraic
topology. The result is a practical scalable algorithm that applies to real
world data. The UMAP algorithm is competitive with t-SNE for visualiza-
tion quality, and arguably preserves more of the global structure with su-
perior run time performance. Furthermore, UMAP has no computational
restrictions on embedding dimension, making it viable as a general purpose
dimension reduction technique for machine learning.
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function poincare(x, y) {

)

var euclidean_dists = 0.0;

var normX = 0.0;

var normY = 0.0;

for (var i = 0; i < x.length; i++) {
euclidean_dists += Math.pow((x[i] - y[il), 2);
normX += Math.pow(x[i], 2);
normY += Math.pow(ylil, 2);

}

return Math.acosh(
1 + 2 * (euclidean_dists/((1 - normX) * (1 - normY)))

);



" subject [ predicate ' object

HiEGRapfiNed
RS
HE ‘:ﬁ::'iilf- B s

LT

'y * mﬂ.] Str

i ?.l v %, &

O -1-2 ,' aranc
326

;;:- _’-\I&; '. ‘,L' h

§ ’.‘-‘“‘!‘; ara
ozma

. ;,C

Sutherland s IS1L 769
gialereat o HErE
0 A

S R ey
S P } ‘7)-:(.“‘,)"&"‘ l. N

(WO RiEE] - A—FEVL:RZvd
A—In: IR1—)L
ISV ARV RSy



HEFAZAIR  u«®

5% > FLyYUITRRT v LY Y2019

. TEY—K ZER
- BERTU—N

.,\,fi% Pl
Htrpess.

- triplesY —X

AV TR NEE

AIRIEAILT

Tty bk

episode:

origin:

selecting:

subject =
459

459
459
459
459
459

459

DEVILS FOOT

Mortimer

O O
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predicate =

why
subject
info Source
type

has Predicate

source
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animation:
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For money
Mortimer
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distance =

word =

All the
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Standale
Room air
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Roylott Julia Helen
" hearest points
word = distance = — . — word = distance =
e word = distance =
:‘é"j‘;sf 25736 Julia 10816
Helen .10816
wall of right snake .18992
building of 27004 dog whip 16756 milk 19176
mansion of
Roylott . -
y| f small dish 20711 small dish 20727
wall o .
dog whip .22099
bedroom of .27963 snake 21618
Helen Roma 22108
floor of milk 21772
bedroom of .28698 rope of bell 22134
Julia rope of bell 27361 Percy 20045
window of _ ¢ Armitage '
bedroom of 29394 price ot asset :
: subject .30353
Julia of mother of 128208 ’
smell of Helen price of asset
Indian .31966 of mother of .31329
cigarettes Roma 28574 Helen
intense fear .32595
safe .33845 Perc.y 29791
Armitage
four walls of
Sed.'o"m C whistle 31971
ulia
sister of
mother of .34734

Helen
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small speckled
word = distance = word = distance =
simple .35107 be Broken .31000
be Broken .36832 simple .33874
louder 49731 modified .35284
speckled .57476 has Property .37188
modified .63165 louder .53517
has Property .65547 small .57476
filled With .67225 filled With .71595
made By Iron .72004 thick 73427
hotel .84027 disappeared .78700

ruined .94607 strapped .80573
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Abe Slaney Dancing dolls filter: dolls

o o o o subject = predicate = object =
word = distance = word = distance = subject dolls
. . 167 bject Dancing dolls Y
info Source 12065 Dancing dolls Sublee ancing cos
E .25870 151 subject Dancing dolls F
Letter Z .93625 047 subject Dancing dolls B
Handgun .27188 i i
what 1.04966 g 149 subject Dancing dolls
. Dancing dolls 162 subject Dancing dolls X
Elsie 1.07054 J .36389 161 subject Dancing dolls X
Past of Elsie 1.07756 Dancing dolls 153 subject Dancing dolls A
. v 36607 061 subject Dancing dolls D
Dancmg dolls 1.10261 167a subject Dancing dolls Y
Dancing dolls Statement .37269 051 subject Dancing dolls C
A 1.11398 . 005 subject dolls
Dancing dolls
Y b 1.11690 A .38515 033 subject Dancing dolls
r .
orse boy 050 subject Dancing dolls C
Dancing dolls 1.13066 Dancmg dolls 39061 168 subject Dancing dolls Y
J ’ B 001 subject Dancing dolls A
Handgun 1.15084 subject 46159 158 subject Dancing dolls D
156 subject Dancing dolls D
Horse boy 49150 62a subject Dancing dolls C
Dancing dolls 49915 147 subject Dancing dolls
G ’ 160 subject Dancing dolls X
- - 008 subject Dancing dolls A
Signs of evil .50864 : ’
062 subject Dancing dolls D
Watson .52422 165 subject Dancing dolls X
close 52640 072 subject Dancing dolls E
i 166 subject Dancing dolls X
Sentence | .55867 O: >
Qubit .57287

Character C2 .57853
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Berkeely

nearest points

distance =

word =
face of Henry
Nancy

Jane

Murphy
Henry

Nancy AND
Henry

Berkeley AND
Nancy

subject

Berkeley AND
Morrison

man

.14022
.14384
.25368
.32334
.33146

.33842

.34981

.35102

.39323

41347

apoplexia

word = distance =
fear .66807
wrinkle .85428
atonement .95891
guilt 1.10981
why 1.21190
el EAL
mongoose 1.36803
suffer 1.39367
help 1.41637
overlook 1.44758
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Holmes
word = distance =
info Source .39258
Morrison .52686
Henry .59184
subject .65660
3223’ AND 68192
Jane .70450
Murphy .71153
Teddy .71823
ey AN 7527
Nancy .86157
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death

Mortimer Room air Standale
word = distance = word = distance = word = distance =
Holmes .09994
Standale .07780 Mortimer .07780
A sample of
Room air .08047 the magic .10364 Doctor 09623
foot Richard ’
Holmes .08623
Jury member .11390 something 11419
Doctor 08868
Richard : Madness .11433 Holmes .11901
Jury member .10452 Doctor Madness .15514
. .12365
Richard
Madness .12188 Jury member .15637
) All the 12985 _
Outsider .14523 evidence : Room air .15673
A samplg of Drug .13651 Outsider .15739
the magic .16759
foot Outsider 15377 Porter 16723
Mortimer s Standale .15673
cause of .16799



death

Hozma
word = distance =
éxllliér;ﬁce sl
Standale .07780
Room air .08047
Holmes .08623
Doctor 08868
Jury member .10452
Madness .12188
Outsider 14523
A sample of
the magic .16759
foot
Mortimer s
cause of 16799
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Room air
word = distance =
Mortimer .08047
Holmes .09994
A sample of
the magic .10364
foot
Jury member .11390
Madness 11433
Doctor 12365
é\llli:ire]ice ollCAtERE
Drug .13651
Outsider .15377
Standale 15673

Standale

word =

All the
evidence

Mortimer

Doctor
Richard

something
Holmes
Madness
Jury member
Room air
Outsider

Porter

nearest points

distance =

.06823

.07780

.09623

11419
11901
.15514
15637
.15673
15739
16723



https://sakiyomi.ai/service/sherlock/2019/console.xhtml






FEOHK L. SEIF"F Ly I T T T7EEEZRRU CDEERIR
ICX I 2FERTEIZ. "ERRAMEL  TEEIRME) ICKDFHlT S7F
TOMRFRICESTEI ol U UEBHAS, HER - #HmEEZA]
RILY =L DBENETHRTH D, REIDF L vIT T THE
FrL>ITlIE. TWHZEBEODIEOHIAH) ICKXDEBESNIEDE
FKIBICWIT B TER - #HEmEEORIEAY—IL) RO TAIA
BEIC K DERRITEIDFHM Z=R*KI DaTEZIL I,

b |




||||

SETDRREKRBIE. FLy YT ZT7DBEERMRLUTWS LS
ICERREINc, FE2ONDEEKRIEIF. BARASEDXICKIDEIES
NTWBESICEHREEI N, X at FLyvI TS TIcKDRR
SNTEHRFEDE tb\jﬁﬁﬁb\'z‘:: /51 (XS I DIRRZXM DT
ZEDDENBLERLEEZDD. EENRLERIISEDEEE
LTH->TW53,




