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TEXT PROCESSING PREDICTIVE ESG ACCELERATION AND MUCH MORE...

ANALYTICS


https://www.linkedin.com/company/88656958/

Jakub Kondek, M.Sc.

dracek@telekom.com

Senior Data Scientist
Turista
Blues enthusiast
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statistics

)/

Machine Learning

https://www.instag
s/
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A customers do not understand what ML does (can do)

Communication of technological topics

Unclear requirements ("we would like to imp
some Al...")

Stated problems are much simpler
System integration

|s data which was used for training availablg
predicting
Do | have access/rights to data

Can | send prediction somewhere reasonabl

* k%

Possible challenge for statistics/econo
graduate -> mostly IT terminology
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Python, SQL

Python IDEs (Pycharm, Visual Code)

Dedicated ML server + Cloud (Openshift
containerization (Docker, Kubernetes)
REST API for communication between t
Webservice Frameworks (fastapi)
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A field of Al dealing with interaction between computers ang

Processing (NLP)I

humans

Turing Test

Started in 1950s (Turing test)

e
i - A

Human responder
Player B

/

Considered to be a difficult problem in computer science

Research in NLP is still going on

Computer
Player A

Speech Recognition \
Natural Language Understanding

Natural Language Generation

. Question T'o Hespondents

@ Answers to Question In terrogator
Player C
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as)

Rule-based
Statistical — the “traditional approach”

Deep learning — the state of the art, “modern” appra
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A hand-crafted

often requires a skilled expert —

Useful when we

Very good

Poor

E.g. rule-based chatbots

Talk to a

| ‘
/| human please

/

What can | do

for you? Order food

Chatbot

Y Get a table
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Here is the
phone
number:

What would
you like to
order?

Pick up or
deliver?

How many
people?

What day?

What
time?




Traditional ML models -
Requires moderate amount of
Heavy on

word frequency, number of characters, edit distance

capitalized, plural etc.

Linear classifiers, Decision trees etc.

a probability distribution over sequences of words

can be also used for

N-gram frequencies pre—-counted on training

P (“closer” | “getting a step”) > P ( “coffee” | “getting
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Name gender ’
classification

lastletter=vowel? |

t

firstletter=k? lastletter=07

X 7

|lastletter=I? | [lastletter=t? | |count(f)=27 | |length=37
AN A N A NS
M F F M F

M M F




Feature engineering is generally

as an input (word embeddings) Sentimentclass [ 1]

T

Neural network
layer

network itself

Large training

Good It
LSTM representation : '

— reusing models trained on differc] . R

LSTM —>»| LSTM —>»| LSTM | LSTM —>| LSTM
Recurrent Neural Networks (RNN, LSTM, GRU) Word
embedding
. d=4
Temporal Convolutional Networks (TCN)
"getting" "step” "closer" "ai" "journey”
Classification, Regression, Sequence-to-sequence l
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f workingfl with text




A simplifying representation,

Text is represented as a

number of occurrences of each word
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o

!
5 Tl
1x "getting"

1x "love"

from sklearn.feature_extraction.text import CountVectorizer

vectorizer = CountVectorizer(tokenizer=nltk.word_tokenize, wocabulary=dictionary)
bow = vectorizer.transform{[sentence])
list({zip(dictionary.keys(}), bow.toarray()[@])) #w

vl

b
E

[(77s 2),
(‘a’s 1),
Y

(‘tai*, 27,
(‘am', 1),
('closer', 17,
{ 'getting’, 1),
('i', 2),

{'journey', 1),

("love', 1),
v \
f. m_'rr 2 1_.'.!
(fon®, 1},
('step', 1)
bow.toarray() #bag of words representatio




Mapping of of real numbers

Words are closer to each other, if they
import fasttext

model = fasttext.load model("./fastText/cc.en.308.bin")
King — Man + Woman = Queen
cosine distance(model.get word vector("journey"), model.get word vector(“"voyage"))

Most popular embedding models are
0.42419618368148804
o]

cosine_distance(model.get word_vector("journey"), model.get word_

8.9299457967281342
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Brvices roduct Athena
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Semantic search over various data types

Enables fast orientation in vast amount of data

A,

Features: }]M{I Athena - semantic search

Language independent

Which sports teams does Telekom sponsor?

Summarization riskdta1
Similarity matching File Upload:
Text generation

Connection to web data
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Pocet lidi na seminari minuly tyde
Pocet lidi ve druném tydnu lonské

Zohlednéni poctu studentu v ro¢n

Genialni anotace, ktera urcité pfild
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PRAVIDELNE uspofradané hodnot

Predpoklad, ze (nékteré) aspekty z
pokraCovat v budoucnosti a ovlivni

Moznost zahrnout dalSi vysvétlujici

V Deutsche Telekom hlavné mésicn
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2022-01-01 00:00:00 Revenues
2022-02-01 00:00:00 Revenues
2022-03-01 00:00:00 Revenues
2022-04-01 00:00:00 Revenues
2022-05-01 00:00:00 Revenues
2022-06-01 00:00:00 Revenues
2022-07-01 00:00:00 Revenues
2022-08-01 00:00:00 Revenues
2022-09-01 00:00:00 Revenues
2022-10-01 00:00:00 Revenues
2022-11-01 00:00:00 Revenues
2022-12-01 00:00:00 Revenues
2023-01-01 00:00:00 Revenues
2023-02-01 00:00:00 Revenues

104
101
103
108
112
115
129
124
127
116
111




Zlepsena schopnost rozhodovani
Zlepsena schopnost planovani
Konkurencni vyhoda

Rizeni rizika
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Konvencni postup:

Definice problému

Sbér dat a ziskavani insights od busine
EDA — vizualizace, popisné statistiky
Preprocessing

Vybér modelu a jejich hyperparametru
Cross-validace

Vybér finalniho modelu (ensembling?)
Predikce

Postprocessing

Delivery

LIFE IS FOR SHARING.




h rad

Revenues [babickine halusky ™]

Oct 2021 Jan 2022 Apr 2022 Jul 2022 Oct 2022 Jan 2023

Date
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Decomposition of Time Series Components
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wine economics

Source: Bureau of Census
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& TFointdata

Residuals

- 'Eu@rssglcv live
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bhi Forecasting

Kazdy mesic probiha novy vyber optf
Delphi algoritmus prechadza tremi h
Model training (‘hyperparameter tu

Model selection / evaluation
Prediction

Separatné pro kazdou ¢asovou radu
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Kazdy model ma hyperparametry, které s
brat vysvélujici proménné?)

K rychlejSimu vybéru parametru vyuziva
hyperparamery, které se nezdaji, ze by

Model se fituje na zakladé zvolené komk
error metriky

Generated 27.10.2020 00:25 before IFRS
] 1
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OWws to visualize and cognpare
1djusted data

—_— Actual
—— FC0
FC4
FCO Prediction - time series
na
FC4
DelphiStudio J‘ln:- Version
Value Driver ol 2 e ; '
Spp— / Prediction — time series

M Dec Mar Jun §cp Dec Mar
K 020 2021 2021 )21 2021 2022

Visitor Revenues /

in [currency) /
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ust forecast to arrive aif ML-

Original Prediction

Adjustment in % 0.0
Adjustment abs.
Adjusted Prediction (und. 0.9
Elimination adj. ACT
Adjusted Prediction (rep.. 0.9
DelphiStudio J‘ln:-
Value Driver , —
in [currency] / - -
-1
-,
”
”
—_— Actual
—e— FCO
FC4
Prediction - time series
Visitor Revenues e
in [currency] i
2 { # it :
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DelphiStudio ,.I_E = Version: 23.07

Value Driver
in [eur

T e e e S P22
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witch between various

Select a position:

P 212 Visitor Revenues

L= 2.1 Mobile Service Revenues
¥ 2.1.1 Mobile ARFU RevenLIes
| - 2.1.2 Visitor Revenues
P 2.1.3 Other Mobile Service Revenues

Jobile Handset

P 2.3 Other Mobile Revenues
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Data Scientist
alio known as Data Managers, statisticians.

Data Engineers

also known as database administrators and

data architects.

Data Analysts

also known as business Analysts,

A data scientist will be able to take dats science
projects from end to end. They can help store
large amounts of data, create predictive
modelling processes and present the findings.

Skills: Mathematics, Programming, Communication
L ]
FE I C

Will use programmes such as:
S0L, Python, R

] I I | LIFE IS FOR SHARING.

They are versatile generalists who use computer
science to help process large datasets. They
typically focus on coding, cleaning up data sets,
and implementing requests that come from

data scientists.
Skills: Programming, Mathematics,
<f> +=

A

Will use programmes such as:
Hadaoop, MasOL, and Python

Big data

They typically help people from across the
company understand specific gueries with
charts,

Skills: statistics, Communication, Business knowledge

18 @ X

Wil use programmes such as:
Excel, Tableau, SOL




oncepcne a tvorit ghledne

Cisty kod

Vhodné pojmenovavani promennych
Modularita

Pouze relevantni casti

Snadnéji se tak buduje portfolio projektu

Role engineeringu/architektury ML platform postuy
AutoML frameworks a mnozstvi dotupnych predka
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e "cool data scien

Najdéte balanc mezi uziteCnymi vSeobecnymi zna
Don't skip the basics
NejtezSi je ziskat svou prvni praci v oboru

Neztrate se v zaplavé kurzt a materiall, opravdu
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O'REILLY

Hands-on
Machine Learning
with Scikit-Learn,
Keras & TensorFlow

bn | RStudio 4 R for ]jata

Science

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wickham &
Garrett Grolemund

LinkedIn
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https://www.youtube.com/watch?v=8qzVV7eEiaI
https://otexts.com/fpp3/
https://otexts.com/fpp3/
https://otexts.com/fpp3/
https://otexts.com/fpp3/
https://katalog.muni.cz/Record/MUB01006469120
https://www.coursera.org/instructor/andrewng
https://katalog.muni.cz/Record/MUB01006384633

Data jsou a budou relevantni obor
Nezapominejte na zaklady - matematika, statistiks
Budte trpélivi (pfi studiu, hledani prace, pfi praci

Soft skills jsou v IT nékdy trochu opomijena doved

AZK
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