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DataSentics in a nutshell \::;}DotoSentlcs

ML Center of Excellence
in Prague & Brno

Partners of

How We Work Machine learning Data engineering gdatabricks gt Microsoft AWS
30+ Cloud
25+
f CESKAS DqmoNeTa Allianz@ _VIG® Agghi [N et ’J [&] socialbakers
Key References = e ek [ A A
Customer Engagement 360° Fraud / AML / Risk Contact center Quality inspection
Combining digital and offline behavioral data Using advanced methods such Using NLP for automatic Computer-vision-based Al solution for @ ﬁ\lHSEllDEECTOR

and machine learning to personalize the as NLP and graph analytics to routing of emails/request, automatically analyzing the quality of
customer experience identify anomalies, etc. topic detection, etc. placement of my products in a store shelf

"Make data science and machine learning have a real impact on
organizations across the world...
...bring to life transparent production-level data science.
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Building chatbot
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Building chatbot

Scenario 2: milestones along the way
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Building chatbot

Scenario 2: milestones along the way
1. Parse chats (lemmas, relations, stop-words, ...)
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Building chatbot

Scenario 2: milestones along the way
1. Parse chats (lemmas, relations, stop-words, ...)
2. Operational dashboard (number of chats, word frequencies, ...)
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Building chatbot

Scenario 2: milestones along the way

1. Parse chats (lemmas, relations, stop-words, ...)

2. Operational dashboard (number of chats, word frequencies, ...)
3. Alerting (significant increases/decreases)

Scenario 2
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Building chatbot

Scenario 2: milestones along the way

1. Parse chats (lemmas, relations, stop-words, ...)

2. Operational dashboard (number of chats, word frequencies, ...)
3. Alerting (significant increases/decreases)

4. Routing (classify chats into known topics)
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Building chatbot

Scenario 2: milestones along the way

Parse chats (lemmas, relations, stop-words, ...)

Operational dashboard (number of chats, word frequencies, ...)
Alerting (significant increases/decreases)

Routing (classify chats into known topics)

Indentification of new topics
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Building chatbot

Scenario 2: milestones along the way

Parse chats (lemmas, relations, stop-words, ...)

Operational dashboard (number of chats, word frequencies, ...)
Alerting (significant increases/decreases)

Routing (classify chats into known topics)

Indentification of new topics

FAQ/QA

oOuhwNE

Scenario 2
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Building chatbot

Scenario 2: milestones along the way

1. Parse chats (lemmas, relations, stop-words, ...)

2. Operational dashboard (number of chats, word frequencies, ...)
3. Alerting (significant increases/decreases)

4. Routing (classify chats into known topics)

5. Indentification of new topics

6. FAQ/QA

7.

8.

9. ..

10. Chatbot

Scenario 2
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Chats parsing

What we did:
* Parsing csv export

e Text preprocessing (IDs, Geneea lemmatization, stopwords)

* Operator/client identification

Output:
* Right structure for further analysis
* Relevant text representations

Benefits:
* Chats ready in Azure for other use cases
* Sales signals, prevention, ...

MSGTEXT

Pokud budete
zadavat vyssi
platby muze Vam
pomoci mobilni
aplikace George
klic, zde za
pomoci
aktivacniho kodu
mate mozZnost
platit aZ do vyse 5
000 000 kc.

—

\.’3 Sentics

anal

ject

language: {detected=cs]

docSentiment: {"'negative™:"0.0","positive":"0.2""label":"positive”,"mean™"0.2")
usedChars: 155

relations:

type: VERB

textRepr: zadavat(platba)

name: zadavat

id: RO

feats: {"negated":"false","modality":""}
args: [{"name":"platba”,"type":"OBJECT"}]

type: ATTR

textRepr: vysoky(platba)
name: vysoky

id: R1
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Operational dashboard

ts

March Apri

What we did:
* Number of chats per specific periods (year, month, ...) 121
and dimensions (category, result, operator/client)

 Number of people in the chats (routing)

* Most frequent and significant relations per specific
periods/dim.
Benefits:
« Overview whats going on in the chats I

lovember December| January Februar

nt of ID

stinct cou

Di
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Operational dashboard (relations per month, % of chats) jDatoSenties

ts

2018 2015

Text Repr May June July August Septemb.. October MNovember December Janua.
parent(bankovni produkt,.. 04016 0.3933 0.3856| 04252 0.3972 0.3704
parent(finanéniinstituce,.. 0.0774 0.0725 0.0759 00956 0.0855 0.0777

ebruary March Apri

0.3315 g EVEY A
0.0520 0.1099

parent(ména,(ZK) 0.1081 0.1121 0.1304 0.1375 0.1408 0.1298 0.151S | 0.2438
parent(bankovni produkt,.. 0.1684 0.1671 0.1785 0.1861 01618 0.1551 0.1967 Iy
clearingovy(kéd) 0.0003 0.0002 0.0007 0.0023 0.0020
ozubeny(kolecko) 0.0182 0.0333 0.0338 0.0352 0.0545 0.0655 0.0792 0.0710

parent(finanéniinstituce,.. 0.1160 0.1293 0.1255 0.1265 0.1067 0.0961
parent(banka,Ceska Spori.. 0.1160 0.1293 01255 01269 0.1067 0.0961

0.0585  0.1216
0.0989 0.1216

uvedeny(kaod) 0.0004 0.0002 0.0004 0.0014 0.0012
vybrany(zemé) 0.0002 0.0012 0.0009
aktualizovat(stranka) 0.0151 0.0210 0.0243 0.0373 0.04s8 0.0376 0.0184
parent(bankovni produkt,.. 0.0262 0.0269 0.0203 0.0157 0.0186 0.0173 0.0533 0.031S
telefonni(&islo) 0.0785 0.0568 0.0695 0.0763 0.0672 0.0545 0.0678 0.0710
technicky(podpora) 0.0239 0.0355 0.0560 0.0694 0.0807 0.0834 0.0385 0.0365
levy(sloupec) 0.0148 0.0183 0.0410 0.0434 0.0567 0.0568 0.0532 0.0527
zadat(platba) 0.0950 BNOMISOAN 0.0507 0.0554 0.0615 0.0629 0.0370 0.0473

parent(transakce,prevod)  0.0478 0.0654 00661 0.0759 0.0682 0.0620
parent(bankovni produkt,.. 0.0341 00396 0.0365 0.0357 0.0293 0.0255

0.0910 0.0837
0.0453 0.0514
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Alerts (period significant key word)

What we did.
» Key words (topic-like) extractions using TF-IDF (term frequency — inverse document frequency) per category

» Key words trends per specific periods

Benefits:

* Phrases for daily/weekly alerts — somethings wrong in the app

o Slack/Email/...

CATEGORY_num
01
02
03
04
05
06
07
08
09
10
"
12

CATEGORY
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

tag_0
vybrany(zemé)
zaplaceny(urok)
zaplaceny(urok)
sluzba,sprava
provérit(situace)
modry(lista)
modry(lista)
aktualizovat(stranka)
aktualizovat(stranka)
aktualizovat(stranka)
aktualizovat(stranka)

aktualizovat(stranka)

tag_1
clearingovy(kod)
najit(potvrzeni)
spustit(privodce)
zaplaceny(urok)
tésit

tesit
aktualizovat(stranka)
modry(lista)
chytry(telefon)
hezky(dopoledne)
odpovédét(rad)

sluzba,sprava

tag_2
uvedeny(kdd)
danovy(pfiznani)
danovy(pfiznani)
stahnout(klic)
modry(lista)
provérit(situace)
provéfit(situace)
dékovat(napsani)
modry(lista)
stahnout(klic)
kliknout(produkt)

soucasny(stisknuti)

tag_3
zaplaceny(urok)
zvolit(produkt)
dokonéit(prechod)
aktualizovat(stranka)
pekny(vikend)
aktualizovat(stranka)
sluzba,sprava
nastavit(opravnéni)
hezky(dopoledne)
prosit(stranka)
zvolit(produkt)

clearingovy(kod)

tag_4
aktualizovat(stranka)
dékovat(napsani)
aktualizovat(stranka)
dékovat(napsani)
danovy(priznani)
sluzba,sprava
kliknout(produkt)
chytry(telefon)
dékovat(napsani)
modry(lista)
odpovédét(den)

vas(produkt)

tag_5
najit(potvrzeni)
aktualizovat(stranka)
najit(potvrzeni)
modry(lista)
pristi(platba)
kliknout(produkt)
chytry(telefon)
provérit(situace)
klavesovy(zkratka)
odpovédét(rad)
stahnout(klic)

potrebovat(kod)

tag_6
soucasny(stisknuti)
kliknout(produkt)
on-line(privodce)
zvolit(produkt)
zvolit(adresar)
pékny(vikend)
platit(platebni

tésit

stahnout(klic)
klavesovy(zkratka)
ozubeny(kolo)

nastavit(opravnéni)

tag_7
danovy(pfiznani)
stahnout(klic)
stahnout(klic)
hezky(dopoledne)
platny-not(datum)
vymazat(tudaj)
spustit(privodce)
potrebovat(kéd)
odpovédét(rad)
chytry(telefon)
zvolit(adresar)

zvolit(produkt)

WiDataSentics

tag_8
prosit(stranka)
hezky(dopoledne)
dékovat(napsani)
kliknout(produkt)
provéfit(pfipad)
platny-not(datum)
nastavit(opravnéni)
sluzba,sprava
horni(panel)
kliknout(produkt)
soucasny(stisknuti)

kliknout(kolecko)

tag_9
dékovat(napsani)
posledni(vypis)
sluzba,sprava
potrebovat(kod)
dékovat(chat)
platit(platebni
on-line(privodce)
platit(platebni
zvolit{produkt)
ozubeny(kolo)
vygenerovat

kliknout(produkt)
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Topics from voice chats: manual tagging of training set ~ ~7-toSentics

Text analysis:
* Reasons from voice chats to relations representation
» Search relations in chats (60%)

Benefits:
* Routing
* Explanation of chats

nastaveni limitu co je to za limit 200 tis. , kde ho mohu zménit
limity u karet - nemohu dohledat, kde nastavim limit pro kartu

nemohu najit nastaveni limitt
Limity = [["nastavat(limit) '],
['parent(bankovni produkt,platebni karta)'],
['najit(nastaveni)'],

['zméni1t(limit)"']] # nastaveni limitu

© 2018 DataSentics. All rights reserved. 16



: \':f‘SDotoSentics
Supervised model

MSGTEXT

Pokud budete
zadavat vyssi
platby muze Vam
pomoci mobilni
aplikace George
klic, zde za
pomoci
aktivacniho kodu
mate moznost
platit az do vyse 5

o \_/

Word Embeddings

/\ NUMERIC REPRESENTATIONS

Standard classification models
(GLMs as benchmark, GBTs in production)

.
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.
High Dimensional representation of words using word2vec ™

- Can be trained on a very large unstructured text (no need for annotation).

- Very powerful in finding semantic and syntactical similarities

Sentics

- Each word can be converted into vector (word embeddings) -> Enables mathematical operations on words (vectors):

synonyms = model.findSynonyms("dum", 10)

display(synonyms. filter(synonyms.similarity>0.5))

word
domek
pozemek
byt

hotel
objekt
stallburg
komplex

areal

similarity

0.6293026208877563
0.6255326271057129
0.5934215784072876
0.5879210829734802
0.5776727795600891
0.5513975024223328
0.5492702722549438
0.5435788631439209

Vector Math

King - Man

King
~ /% Queen
Man
o
- Woman

© 2020 DataSentics. All rights reserved. 18



Topics from voice chats: routing

Text analysis:

» Supervised model on top (98% precision in detecting tagged topics)
* For high level categories consider full text in lemmatized texts
* Pipeline for supervised model helpful in detailed topics

limits
45.850572904989704
11.270439530611739
3.1615079323097484
1.9202734629288676
0.8254480537194614
0.8135294215648389
0.7980052161572253
0.775956116424307

N 7CO0CCA0CACCOTOD

coefs

parent(bankovni produkt platebni karta)
nastavit(limit)

docasny(limit)

dékovat(vyuziti)

levy(sloupec)

bezpeénostni(metoda)
ozubeny(kolecko)

navysit(limit)

Aol lieait)

ot
w5

Sentics
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New topics detection (unsupervised clustering)

Top-30 Most Relevant Terms for Topic 1 (29.7% of tokens)
100 120 140 160

20 40 60 80

Intertopic Distance Map (via multidimensional scaling)
0
PC2
- eyes [I——
time -

iife I
ive [N

world [

love I

2
inside [N
know [N
got [N
gone [N
7 lost NN
il I
land I
PC1 dont [N
heart [N
tiving I
mind IR
6 tee! (NG
waiting [N
deep NN
hoid [N
way [N
night I
long [N
5 tive I
ey
sky [
away [N
sorrow [

4
Marginal topic distribtion
) Overall term frequency
I Estimated term frequency within the selected topic
1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topict) = A * p(w [ t) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)

2%
5%

10%
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Question Extraction

* Robust Chatbot systems need high quality Question-Answering Datasets

* Q&A is not a Chatbot! Powerful internal component to make chatbot smarter!

 Model: ALBERT: A Lite BERT can be fine-tuned for Q&A task.

* Question-Generator is based on Sequence2sequence (deep learning).

 Employ search service (Azure Search, ElasticSearch ..) to index the questions and retrieve the answer on-demand.

SQUAD2.0
41\\ )
|
o B 3@3 ° R
N a -
WIKIPEDIA (|

The Free Encyclopedia

Finetuning
— ALBERT — (CSAS FAQ/QAs — | QA system

chats/emails/...)

General triples
(passages, Qs, As)

© 2020 DataSentics. All rights reserved. 21



Chatbot powered by Q&A iDataSentics

pr Chatbot Agent Interface }—» 6
v 4

7 &7 2

Intent Model Dialog Flow Rule-basd

Cloud-based Search API

« Build questions from raw unstructured data.
« Find similarity between asked guestions and indexed ones.
« Return the most relevant answer.

Data can be: FAQ pages, raw text, emails and chat
history

© 2020 DataSentics. All rights reserved. 22 -



Infrastructure FGDataSentics

~ c MSGTEXT .
MSGTEXT MSG MSG / Microsoft
Pokud budete Poky Poku Pokud budete Azure
zadavat vySSi zada zadd zadavat vysSi

platby muZe Vam plath platb El:;bgcimn:i‘ta)im?m Azure Data Lake

pomoci mobilni pomy pomt . :

aplikace George aplik aplik aplikace George — Mach:gigtzmmg,

Klic, zde za Kic, | Kic, | Mic, zde za ’

pomoci pom¢ pom¢ Pomoct _ I I ‘

aktivacniho kédu aktiv aktiv aktivacniho kodu .

méte moZnost mate mate mate moZnost databHCkS

platit az do vjge 5  platit platit PlatitaZ dovyse 5 :

000 000 ke 000 ( 000 ( 000 000 ke. Data transformation

' - cleansing, prototyping,

> 360 view

Platform Operation / Automatization

‘ | Consumers

Data Lake datab:icks a d f O rm

Dashboards / Insights /

Data Factories @ Reports / Data exploration
T+ EXPONEA
Google Sheets ‘+i_-{f'
S slac +ableau
Logic Apps
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“HDataSentics

Contact

Jakub Stech,
Data Science architect

Washingtonova 17/1599
Prague 1, 110 00

Czech Republic

»

& +420775556 122

2 jakub.stech@datasentics.com

& www.datasentics.com



