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About our project

Background
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WHO IS OUR CLIENT

We are very pleased to have the Risk Management
(Market Risk) Department of Société Générale
(Asia) to be our project client.

WHAT HAVE WE BEEN DOING

Our group is conducting a research project on
enhancing SocGen's NLP algorithms used in the
news digest system.
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What are the current limitations?

“Not able to group similar
articles into a group”

“Cannot identify the most popular
news over a specified time period”

\
”’Lack of systematic and numerical
ways to evaluate the grouping”

Business Analyst ,
° /
s
~ -

\-——’

Background ‘
e
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How do we address the limitations?

N

3

Grouping similar news ldentifying popular
into one cluster keywords in the clusters

Providing selection of news Exploring different
based on time period evaluation metrics

Background
e -_-—_— ]




Where do we take reference from and why?

Google News

Web Images Videos

Google news

1 Top Stories
Muammar al-
Gaddafi
Nuclear power
Chevrolet Colorado
NCAA Toumament
Mobile Technology
Japanese yen
Jim Tressel
Bradley Cooper
Jennifer Lawrence
Darren Aronofsky

Starred ¥

1 Recommended
1 Greater New York
1us.

World
1 ScifTech
1 Business

1 More Top Stories
1 Health
1 Spotlight

All news
Headlines
Images

ps News Shopping Gmail more~

Signin 4

Search News || Search the Web

Top Stories

pow

USS. edion v Add a section »
Recent

S L

ica - 32 minutes ago
an has rased the severty rating of s nuclear disaster, 2 frefghters
coninue sfos o coo oy rdoecie el o0 1 & uciear et
complex cripped by st week's earthauake and tsunam

% Video: Japan atest mission 0 avet nmﬂ,msaway gy
More smoke rises from Japan's crippled nuke-pant 5.5

Reutrs - Wall Srst Jourl - Daiy Vall - Th Austalan - Wikipeda: 2011

ers - 45 minutes ago

Live coverage of events in Libya as UN Security Council resolution supports.
no-ly zone and military interventon to protect civiians from Col Gaddafis

regime.

#)Video: Raw Video: Benghazi Colebates UN Nody Zone

The A

Wost moves toward Libyaaction 38C N

Bloomberg - Reuters - Now York Times - Fox News - Wikipedia: 2011 Libyar

all 7,221 news articles »

ie.
dent in rebounding Hawaiian tourism

A tourist erjoys the last sum« of 2009 on Now Years Eve on Waikiki

Beach i Honelulu, Hawat, December 31, 2000, By Jorene Barut %

HONOLULU (Reuters) - Hawaitan touram, 2 Koystons of the state's "

economy just starting to rebound from a long siumy

Hawailans worry about Japan — and its tourists »

Oisstar May Daal Blow o Tourism nHavai Now Vor Tmes
- The Canadian Press - Bizjoumals.com

all 39 news rtcies »

News for you View as: | Lt | Sectors | Two comn

“This section will adapt to show news about your interests. Choose how often you like to ]
read news from each section and add topics you follow.

Add ary nows top g

Exampls: Astronomy, Now England Patots, Wio Houso

outers - Edward Krudy, Jefirey Benkos
T minien ago

Japan raises nuclear alert level
38C News - 32 minutes ago

West moves towards Li
BBC News - 36 minutes ago

Resources related to the Japanese earthquake and
tsunanmi

Greater New York » - Edit

Capitalizing on South by Southwests
Credibility

New York Times (blog) - Jon Pareles - 1 hour ago
‘Arcadia! brightens up Broadway

unapologelically.

New York Daily News
3 hours ago
Gonzalez: Mayors amy of $400K techies

New York Daly News - 3 hours ago.

Jos Dziemianowicz

Spotlight »
massing vi 's sex secrets, me

neighbers. and pushy plate dates

Siate Magazine - Emily Yoffe - Mar 14, 2011

The Times Announces Digital Subseription
Blan

New York Times - Jeremy W. Peters - 21 hours ago

Crystal Cathedral sex covenant stirs

Mar 16,2011

Inside The Deal That Made Bill Gates
'$350000000
Fortune (bioa) - Bro Uttal - Mar 13, 2011

Uses methods trained on large text corpus

Google's news word embedding methods are
trained with approximately 100 billion words, which

are also proven academically to have higher accuracy.

Background

Bloomberg
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[Canada

First Coronavirus Case in Canada Conflrmed
D First

tie
0'Toole Joins Conservative Leader Sth Race
aking st t

ship camy
and a little le: har Why ¢
Ontario School Teachers to Hold Strike Next Week
school teachers t
| teachers plar

tating strikes

ng Oil Prices WE|qh n Canadian Dollar

h n dollar dr¢

u Al !
sident Thanks Canada
e Talks
19 Scotia

Are these themes usefi
O Yes No

Similar use-case

ipport nezuela's Guaid; Embattled president seeks

Key News Themes

2 Days

under inves

Tell us why (optional) I (Submit

The functionalities and features of Bloomberg's NSTM
are the closest to our desired deliverable.
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How can our project bring value to SG?

3

Tim i A certain degree of Systematic measurement
'me-saving customization of clustered results
Able to identify top news at a glance Read clustered news within different Better evaluate the word embedding
timespan or from different news and clustering methods objectively
datasets

Background ‘
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Workflow
Recap & Updates




Workflow Recap

Non-custom
dataset
Custom dataset

Dataset
Preparation

Word
Embedding

SOCIETE
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Comparison of different *  Website demonstration
clustering methods * Architecture
Keyword and Named Entity * Result evaluation
Recognition

Recursive clustering

Evaluation Web

Metrics Presentation

Comparison of different

word embedding
methods

Workflow Updates

Extrinsic metrics
Intrinsic metrics
Clustering evaluation
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Dataset

Dataset
Preparation

Workflow Updates ‘
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Dataset Classification
Datasets
| |
Non-
USRI Custom
20 News Group UCI Dataset With Noise Without Noise

Workflow Updates ‘
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Non-custom Dataset

20 News Group ~1000 news is 20 newsgroups, e.g.: Subject;
chosen from 20,000 * comp.graphics Date;
data * rec.sport.baseball Text;

* sci.space etc

e talk.politics.guns
* soc.religion.christian

UCI Dataset ~420,000 news 4 categories: Headlines;
stories * Business URL;
e Science and Technology Category;
* Entertainment Publisher;
* health etc
Workflow Updates ‘
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Custom Dataset

Selected Tags:
Brexit, Cryptocurrency, Electric Vehicle, Hong Kong, US-China Relations

Workflow Updates
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Noisy Data

Any data that is
= Meaningless; or
= Unstructured; or

= Cannot be understood and interpreted correctly by machines

Adding noisy data to our custom dataset:

Spelling Errors Industry Abbreviations

Workflow Updates ‘
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Word Embedding

Word
Embedding

Workflow Updates ‘
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Word Embedding Methods c

SE Semantic BERT is the best option
Performance

®GBERD)/ USE

® TF-IDF
® Word2Vec
> Model Complexity
TF-IDF Word2Vec Universal Sentence BERT
Encoder (USE)

WE Semantic Poor Medium - High
Performance

SE Semantic Poor Poor High High
Performance (Average of W2V)

Workflow Updates ‘
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Clustering

Workflow Updates ‘
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Recap: Hierarchical Agglomerative Clustering (HAC)

HAC Visual Output: Dendrogram

Selecting Hierarchical Clustering because of
(1) High Accuracy

(2) Compatibility for Cosine Similarity
(3) Ease of Use

Hierarchical Clustering Dendrogram

MiniBatchKMea®éfinityPropagation MeanShift SpectralClusterin, Ward Agg[merativeclust ringDBSCAN OPTICS Birch GaussianMixture m:
. ) z ’ . : . S : . S 15 4
.01s) -18s S| -133] i [01s

6.885 __0ls 1585
832 s . 80s . 16s 025 L7ss . 03s
':“""".‘- T . ':‘-‘.'._-___ e > i e Jngne. T
L - - » ’ % " X . X

11
.104

G i

o o DL

(7) (8) 41 (5)(10)(7) (4) (8) (9)(15)(5) (V) (4)(22)(15)23)
Number of points in node (or index of point if no parenthesis).

Dendrogram represents a clear overall of the
structure of the clustering data.

A linking threshold can be varied to determine
directly the number of clusters to be classified
(see the horizontal lines in the above figure).

Workflow Updates
[ —
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Keyword and Named Entity Recognition (NER)

Restricting the Scope of Keyword to obtain more to-the-point and meaningful insights

SpaCy Language Processing Pipelines

Top Key
Nouns
0’000
i Top Ke
2 - Identify the Pronouns and 3 - Identify the ey
Named Entities NER

Nouns from Part of Speech

* token.pos_ == “PROPN“

* token.pos_ =="NOUN” A

1 — Tokenization

* spacy.load( / \
"en_core_web Ig")

“PERSON”: People, including fictional.

“NORP”: Nationalities or religious or political groups.

“FAC”: Buildings, airports, highways, bridges, etc.

“ORG”: Companies, agencies, institutions, etc.

“GPE”: Countries, cities, states.

“LOC”: Non-GPE locations, mountain ranges, bodies of water.
“EVENT”: Named hurricanes, battles, wars, sports events, etc.

Workflow Updates ‘




Recursive Clustering

Testing approaches of second word

embedding to improve accuracy of
recursive clustering

SOCIETE
GENERALE

3 Approaches for Implementation

The comparison of approaches will be
elaborated in our Demonstration later.

Trail 1 Trail 2 Trail 3
Problem
Concatenate Take the Leverage the
all raw Average of Retrieved
st i
After 15t Clustering, we content in BERT’s word Nouns and
have one cluster embedding NER
> 40 Fragmented within the
Clusters cluster
. Embedding of
Solution Emt‘?eddmg of the sentence
the “Long .
Article Chunk” joined by
| c | g Nouns and NER
Appling HAC twice recursively to reduce
fragmentation where similar clusters are -~ -
left-unclustered. . : :
Second Hierarchical Clustering

Reference: Bambrick, J., Xu, M., Almonte, A., Malioutov, I., Perarnau, G., Selo, V., & Chan, I. C. (2020). NSTM: Real-time QUERY-
DRIVEN News OVERVIEW composition at Bloomberg. Proceedings of the 58th Annual Meeting of the Association for
Computational Linguistics: System Demonstrations. doi:10.18653/v1/2020.acl-demos.40

Workflow Updates ‘




SOCIETE

. . GENERALE
Evaluation Metrics

Evaluation
Metrics

Workflow Updates ‘




Recap: A Basket of Evaluation Metrics

Deploying Systematic Evaluation of Clustering

Extrinsic Metrics
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Intrinsic Metrics

Adjusted SO Silhouette Adjusted Silhouette
Rand Index Scire y Completeness V Measure Coefficient Coefficient
(R1) Score (Unadjusted) (Specific to ‘Cosine’)
Truth Labels V4 V4 V4 V4
Needed
Extent of I Harmonic The ratio of Modified Silhouette
L . Extent of assigning . -
Similarity of homogeneity of members of a mean of intra-cluster scores specifically for
Measurement predicted clusters members (from . homogeneity cohesion over inter- measuring intra- and
. given class to the : . L
and truth tables a single class) same cluster and cluster separation inter-cluster similarity
in each cluster ' completeness based on distance instead of distance
h-c b—a a-b
_a+b H(C|K) H(K|C) —9. S —
Formula RI—an—_‘,_Q -1 A"/ =1-— =2 8§ = 8§ =
o h=1 H(C) ¢ H(K) h+c mazx(a,b) maz(a, b)
Bounded Scores o )
within [-1,1]: Bounded Scores within [0,1]: Bounded. SIS W'thm.[_l_’l]'
) . -1 for incorrect clustering;
Outputs -1 for poor match; 0 for poor clustering; : S
) ; +1 for highly dense clustering;
1 for perfect match; 1 for perfect clustering .
0 for overlapping clusters.
0 for random match
’ :Drtoporu:)r:g : Intuiti Tailor-made for
Advantages nterpretation Intuitive Interpretation ntuitive evaluation of similarity-
+ corrects for Interpretation ;
. based clustering
random labelling
Drawbacks Requires Truth * Requires Truth Table
Table » Not Normalized with regards to random labelling - -
Workflow Updates ‘
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Website
Demonstration
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Architecture

Database Web Server

Backend

* JSON files are
stored in
MongoDB

¢ Gets data from
database

* Clustering
results are

outputted as
JSON format

*  Largely optimized the retrieval time

-~ , S
Q‘T — ' ¢ </>_ «— g News Source

User Web Server Database Program \

*  The program scraps news from different sources
and performs clustering in a daily manner
*  Saves the output at the Database

*  The web server only interacts with the database, g
no real time clustering is performed /

Website Demo ‘
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Network Visualization Graph

Node size represents
the number of articles

!h hoase
in the cluster

F-
Ned ‘\ SEC
Keywords connect to

l clusters that contain it
e

India
Flondusk

1ong ong's

City ofdondon
Yy

opmson
Euronext/Btegit

“1de GO
SCOMANA\ jyjian
post-Bragierdam

e

Bide

CHepe

Brexit h
T an Musk's
opean fesla

C =
Yorthe

u e)s, Frost
Fitain

Lo Ireland

)

Website Demo
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Website Demonstration

C @& hkusg.herokuapp.com w* ® g B g »

Dataset:

| B B X & Home About
THE UNIVERSITY OF HONG KONG Custom Dataset v

@ All O Monthly O Weekly O Daily

Startwith: [dd/mm/2021 (3]

Displaying All Data's Cluster Cluster Type: all

Total Number of Clusters: 10
Total Number of Articles: 560

View graph result on top clusters

Cluster 1 (Size of Cluster: 215)

Top Keywords

EE EE EE EE EE ED B B B B0

Top Appeared Entity

News in this Cluster

# Source Date Title

1 Financial Times 2021-02-23 State offers loan support to foreign buyers of UK goods

Access our demo website
1) Enter URL in the browser http://hkusg.herokuapp.com 2) Scan the QR Code

‘ Website Demo
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Evaluation
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Clustering Demonstration and Evaluation

lllustrated Workflow

Data Word Clusterin 2"d Round Named Entity Website
Collection Embedding & Clustering Recognition Visualization
L L [ i i
BEE N B . 5 . - [
- - E E - E E - - == ==
T o 0o s
Retrieve news Capture context of a Build a hierarchy of Redo the clustering
articles from major word in a document clusters
news providers
Evaluation by fixed number of clusters: Evaluation by a generalized threshold:
* Ignores the variance brought by the value of threshold * Replicating the real-life scenario
* Brings fairness to the evaluated models » Evaluation on the threshold value

Flow of our demonstration:

Word Embedding Evaluation with fixed number of clusters
Recursive Clustering Evaluation with generalized threshold
Proof of the generalized threshold

More result evaluation with UCI News Aggregator

hPonpE

Evaluation ‘
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Word Embedding Evaluation with fixed
number of clusters

Rand Homogeneity Completeness V Measure Silhouette Amended Loss
Score Silhouette Score
0.56 0.65 0.58 0.62 23

BERT 0.10 0.35

A T [k R

TF-IDF 0.13 0.42 0.24 0.30 0.01 0.14 391
BERT wav 0.10 0.43 0.17 0.25 0.09 0.06 465
USE 0.48 0.57 0.50 0.53 0.12 0.36 11
Brexit [ .5 121 3 0 6] Brexit [ 3 0 0 11 121]
Cryptocurrency [ 73 4 12 13 1] Cryptocurrency [ 0 14 0 0 89]
Electric Vehicle [ O 0 5 88 8] Electric Vehicle [ 1 66 0 0 34]
Hong Kong [ O 6 98 1 7] Hong Kong [ 60 1 0 0 51]
US-China Relations [ 1 1 106 0 1] US-China Relations [ 5 3 5 0 96]
BERT TF-IDF
Brexit [ 0130 2 [2 1) Brexit [ 0109 11 2 13]
Cryptocurrency [ 5 81 15 2 0] Cryptocurrency [ 9 5 11 9 69]
Electric Vehicle [ 0 99 2 0 0] Electric Vehicle [ 89 2 1 0 9]
Hong Kong [ 80 32 0 0 0] Hong Kong [ 4 2 91 0 15]
US-China Relations [ 6 101 2 0 0] US-China Relations [ 1 0 105 0 3]
Word2Vec USE
‘ Evaluation ‘
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Recursive Clustering Evaluation with

generalized threshold

Realistically, we will never know the number of clusters

Al

L [0 r.r!_
|

il |

1k ’\

* There are too many clusters

* There is no one-size-fits-all threshold
* Smaller threshold is needed when news are concentrated
* Vice versa when news appear in multiple topics

0.86

e

BERT

USE 50

Despite this, at least, each cluster is a correctly classified sub-cluster
- Need to explore method to merge the clusters

Evaluation ‘




Recursive Clustering Evaluation with
generalized threshold
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4 .
articles

A

Initial clusters

099@

h Initial clusters

0@9@

Sequence:

“Hong Kong” -> “Kong Hong”
Weight:

(“China”, 100) (“US”, 93)
(“Iran”, 5)

\ Final clusters y

-> “China US Iran”

How do we convert clusters into vectors?

Approach 3

Description Concatenate the articles Average of the embeddings Extract the top nouns
i Embeddingl “ "
pree’ —  One Large Article Embeddingz Average Of HK announced election” L . jetion Chifa US”
Article2 9 ! Embedding "China blocks US”
Article3 EmbeddmgB
Result
Number of Clusters: 14 Number of Clusters: 10 Number of Clusters: 10
Brexit [ 7 3 1 0 00 1 1 3 4 0 4 1 1] Brexit [ 6 0 1 1 0 94 22 2 3 6] prexit [12 2 13 8 o0 o 3 3 3 |1
Cryptocurrency { o o o o 2 3 1 7 B 0 _0D 1 5 0] Cryptocurrency [ 0o o o o0 15 1 3 5 76 3]| cryptocurrency (i 1 2 0 0 073 3 6 [0)
Electric Vehicle [ © ] 4 0 [} 3 1 o 17 0 |74 L] 2 ['B] Electric Vehicle [ 0 [} [} 0 |95 1 0 1 0 4] Electric Vehicle [ 15 19 0 0 o |59 ] 5 3 0]
Hong Kong (0o 2 1 1 0.8 3 o 0 2 1 0 _5 0] Hong Kong [ 2 1 3 0o 1 4 0 3 0 98)| Hong Kong [ 6 0101 0o 1 1 0o 2 1]0]
US-China Relation[{ 0¢ 0 0 ©0 ©0 2 ©0 ©0 2 ©0 ©0 14 81 0]| Us-China Relations [ 0 ©0 0 0 1 3 0 0 1 104)| us-China Relations [ 0 1 12 0 ©0 0 1 54 1| 0]
Adjusted Rand Score: 0.51 Adjusted Rand Score: 0.54 Adjusted Rand Score: 0.61

Evaluation

» Difficult to control the size of the article
« The larger the article is, the more
inaccurate the embedding will be

Abandoned

+ Easy to implement
» Safe control
» Acceptable performance

» Bestresults of three
» Hard to ensure the sequence of words
» Cannot demonstrate the weight of words

Requires further study

Evaluation
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Proof of the generalized threshold

What threshold value should we choose?

10 Combinations: ("Brexit", "Cryptocurrency"), ("Brexit", "Electric Vehicle"), ("Brexit", "Hong Kong"),
("Electric Vehicle", "US-China Relations"), ("Hong Kong", "US-China Relations")

Threshold: [ 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1, 1.05, 1.1, 1.15, 1.2 ]

Threshold Brexit Brexit Brexit Brexit Crypto Crypto Crypto EV EV HK Average
% % v v v v v v v v
Crypto EV HK US-China | EV HK US-China | HK US-China | US-China

0.6

0.087 0.088 0.096 0.126 0.058 0.088 0.127 0.091 0.112 0.108 0.098

0.65 0134 0149 0159 0211 0105 0332 0291 0224 0167 0306  0.208
0.7 0233 0328 0402 0390 0223 0409 0450 0347 0421 0513  0.372
0.75 0504 0431 0430 0581 0465 0457 0634 0462 0675 0644  0.528
08 0589 0648 0553 0696 0594 0773 0764  0.811 _ 0.804 _ 0.820  0.705
0.85 0704 0735 0679 0716 0629  0.821  0.882 _ 0.889  0.943 0.868-
0.9 0845 0924 0006  0.774 0 0890 0907 -0.001 0 0000 0435
0.95 0  -0.002 0  -0.002 0  -0.002 0 -0.001 0 0000 -0.001
1 0 0 0 0 0 0 0 0 0 0 0
1.05 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0 0
115 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0

Adjusted Rand Score

Evaluation ‘
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More result evaluation with UCI News

Aggregator

400k news in 2014
Categories:
Business

e Technology

* Entertainment
 Health

@© Dataset

News Aggregator Dataset °
Headlines and categories of 400k news stories from 2014

ML UCI Machine Learning « updated 4 years ago (Version 1)

Data Tasks Code Discussion Activity Metadata Download (98 MB) New Notebook H

<« C A NotSecure | hkusg.herokuapp.com w ® g m g »

i e om Dataset:
L Home About

4, THE UNIVERSITY OF HONG KONG Custom Dataset ~

@ All O Monthly (Weekly ( Daily

- . Start with: | dd/mm/202 [}
Displaying All Data's Cluster Ciuster Type: all waimmzoz1 D]

Total Number of Clusters: 10
Total Number of Articles: 560

View graph result on top clusters

Cluster 1 (sie of Cluster: 215)

Top Keywords Dataset:

(=@ (0 |
UCI News Aggregator Dataset v

Top Appeared Entity

News in this Cluster

i Source Date Title .

1 Financial Times 2021-02-23 State offers loan support to foreign buyers of UK goods

Evaluation ‘ ‘
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More result evaluation with UCI News

Aggregator

2014 March 11 Number of Articles: 4291 Number of Clusters: 36

Justin Bieber, Stacy Keibler
d

Technology

|
ople Mesosoft, XBOX

Juan Pablo, Nikki Ferrell

| .
Business
csey D) Car lcan © Cryptocurrency, eBay

US-China, Asia, HK, Japan

‘ ‘ ‘ Evaluation ‘ ‘ ‘
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Takeaway

“We successfully cluster news titles in a general manner without training”
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Takeaway
“We successfully cluster news titles in a general manner without training”
Values to Société Génerale
Helps understanding the market Assists in the research for
from the myriad of news future NLP application
« Serves as the first line of analysis in *  Clustering is an important component in
the incoming news most NLP applications
«  Systematically understands the *  Word Embedding can be embedded in
market behaviour and anomalies other NLP algorithms as well
Key Takeaway ‘
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Future Plans
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Future Plans

Advanced Visualization

[}

@  OVERVIEW $5.3M $5.3M $2.6M $2.3M $3.3M $21.8M smamam=E §
Leverage dashboard to easily | By
u n d erstan d I atest m ar k et n EWS Key influencers  Top segments 4 2 VAR oS SySe ﬂmw'“ pa—— Liews _LU::: @L

Drillthrough

 Enables users to interact with
the dashboard
* Looking into the details of

—®
information with just a click 4‘.
-®
-@
-@

+ E.g. Network visualization graph

Challenge
e Customized use case shall be
investigated with SG analysts

xxxxxx

Future Plans




Future Plans

Expand the scope of clustering

Enable clustering in both general /
specific dataset

*  Currently only focus on general
news, for identifying the topics

* Ideally: Able to work on any dataset,
ex. Clustering on search result

+ E.g. Bloomberg use case, where
Canada - Covid/ Political/ Oil Price

Challenge
» Real time clustering is desired
« Dynamic threshold is desired
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Key News Themes

[ Canada Fime Period ENIENR *

First Coronavirus Case in Canada Confirmed
us case officially confir

Canada's first coronavirus

MP Erin O'Toole Joins Conservative Leadership Race
49 Taking shotzs €
% Co t 1 )
s Cha hy c«

Hold Strike Next Wee
tary s« st

to escalate rotating

il Prices Weigh on Canadian Dollar
Citizen: Canadian dollar drops t

S iie falls against U.S. dollar
1 0il P

rice Blues
Venezuelan President Thanks

13) Canada Vi Vit

19 ‘'We thank ( ort, s ( ttled president seeks support
159 Scotiabank CE( > t

Are these themes useful?

O Yes ® No Tell us why (optional) I, Submit

Future Plans ‘
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Q&A



