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Glavni cilj izlaganja:

doprinos rešavanju pojedinih nedoumica, zabuna i zabluda vezano za “Nauku o 
podacima” – NoP (Data Science)

• Bez ambicije za rad na sistematizaciji nauke, uvođenjem nove naučne discipline, 
odnosno, užih naučnih oblasti, polja, grana, disciplina

–William Edwards Deming (1900-1993)
http://www.tajev.org/tajevDATA/Uploads/files/tajev2014/03.05.2014/Eckhard_P

etri.pdf



Nedoslednost u sistematizaciji nauke u Republici Srbiji



Pre nego što se upustimo u definisanje „Nauke o 
podacima“ (NoP) ne zaboravimo:

 Rad sa podacima ima dugu istoriju ...

... godinama predstavlja predmet rasprava nauke i struke ... 
matematičara, statističara, informatičara i drugih (filozofa, sociologa, 
bibliotekara, npr.)
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NoP – pristup definisanju

• Kada je nečega previše za nabrajanje (ili je previše kompleksno za objašnjavanje), 
efikasna (matematička) strategija je da se to nešto opiše njegovim komplementom -
onim što nije. 

• Navešćemo određeni broj pojmova (disciplina i tehnika) koje same po sebi ne 
predstavljju NoP - ali je (za)okružuju. 

• Redosled navođenja je dat prema (po sopstvenom viđenju) opadajućem redosledu 
njihovog značaja u konceptualizaciji NoP - što predstavlja glavni cilj današnjeg 
izlaganja

• U naslovima su ostavljeni orginalni nazivi na enegleskom jeziku (NoP = Data Science), 
u cilju lakšeg referenciranja
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18 analytic disciplines compared to data 
science
• Machine learning

• Data mining

• Predictive modeling

• Statistics

• Industrial statistics

• Mathematical optimization

• Actuarial sciences

• High performance computing

• Data analysis

• Operations research

• Six sigma

• Quant

• Artificial intelligence

• Computer science

• Econometrics

• Data engineering

• Business intelligence

• Business analytics.
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(Granville, 2014) 

https://www.datasciencecentral.com/profiles/blogs/17-analytic-disciplines-compared
https://www.datasciencecentral.com/profiles/blogs/data-science-without-statistics-is-possible-even-desirable


Data Science vs. Science 

Kako nas Google algoritmi vide

• Naučnici (scientist)

• Naučnici za podatke (data scientist):
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(Po ideji: Data Science: An Artificial Ecosystem, Harvard Data 
Science Review - Meng, 2019)

https://www.google.com/search?q=scientist&tbm=isch&ved=2ahUKEwjVwIGagtrtAhUZlKQKHTZ8DTcQ2-cCegQIABAA&oq=scientist&gs_lcp=CgNpbWcQA1CnqgpYp6oKYIKuCmgAcAB4AIABAIgBAJIBAJgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=KO7dX9WMGpmokgW2-LW4Aw&bih=553&biw=1280&rlz=1C1JZAP_enTR841TR842
https://www.google.com/search?q=data+scientist&tbm=isch&ved=2ahUKEwiClpbsgtrtAhVXNuwKHWkkBawQ2-cCegQIABAA&oq=data+scientist&gs_lcp=CgNpbWcQARgAMgQIIxAnMgQIIxAnMgQIABBDMgIIADICCAAyAggAMgIIADIECAAQQzICCAAyAggAOgYIABAHEB5QqYOJAljrjIkCYJWaiQJoAHAAeACAAfEBiAH1BZIBBTAuNC4xmAEAoAEBqgELZ3dzLXdpei1pbWfAAQE&sclient=img&ei=1O7dX4LcLNfssAfpyJTgCg&bih=553&biw=1280&rlz=1C1JZAP_enTR841TR842
https://www.datasciencecentral.com/profiles/blogs/data-science-without-statistics-is-possible-even-desirable


Data Science Vs. Statistics

• Statistika: Status (l.) = stanje; pravni položaj jednog lica; prilike, 
položaj 

• Statisticus (l.)= državni poslovi 

• Prvi začeci statistike datiraju nekoliko vekova pre nove ere (p.n.e.) 

• Prva prebrojavanja (za koja se zna) sprovedena su u Kini 4.000 godina 
p.n.e. i Egiptu 3.000 godina p.n.e
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(Watson, 2001)

https://onlinelibrary.wiley.com/doi/epdf/10.1002/1097-0320(20010215)46:1%3C1::AID-CYTO1032%3E3.0.CO;2-3


Statistički registri
• Najstariji registar domaćinstava i pojedinaca datira iz doba dinastije Han 

u Kini – drugi vek p.n.e

• U XVII veku u Evropi se uvode se registri rođenih, umrlih i venčanih lica

Srbija: XV vek - Osmanske popisne knjige (defteri)
Srbija: XXI vek (20. novembar 2020) - Centralni 
registar stanovništva postao aktivan

https://www.osce.org/odihr/39496?download=true
http://scindeks.ceon.rs/article.aspx?artid=0353-79191001363M


Data Science Vs. Statistics

• Statistika označava praksu ili nauku koja se prvenstveno bavi 
prikupljanjem i analiziranjem numeričkih (strukturiranih) podataka

• Data Science označava praksu ili nauku koja se bavi prikupljanjem i 
analiziranjem svih vrsta sirovih podataka uključujući i nestrukturirane 
podatke

• Data Science je širi pojam od statistike jer koristi i ostale kvantitativne 
metode i tehnike, kao što su metode operacionih istraživanja, data 
mining i sl.

• Tradicionalna statistika se bazira na pristupu odozgo nadole (top-down 
approach), od modela i teorije do podataka, dok Data Science koristi 
pristup odozdo prema gore (bottom-up approach), od podataka do 
modela ili algoritma.
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https://www.tandfonline.com/doi/full/10.1080/10618600.2017.1384734


NoP vs. Statistika
Zaključak: statistika je svakako deo NoP, ali IZGLEDA da njen doprinos 
disciplini nije tako veliki kako bi tradicionalni statističari želeli.

• Da li samo izgeda ili je suštinski tako? U mnogome zavisi od samih 
statističara. Koliko su spremni da prihvataju savremene koncepte i 
koliko su u stanju da promovišu svoju ulogu u NoP (i ne samo tu, u 
razvoju veštačke inteligencije, recimo). Npr. primer: pristrasnost u 
veštačkoj inteligenciji (VI)
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https://www.tandfonline.com/doi/full/10.1080/10618600.2017.1384734


Data Science vs. Data Analysis

1962. John W. Tukey u uvodu svoje knjige “The Future of Data Analysis”: 

• „For a long time I have thought I was a statistician, interested in 
inferences from the particular to the general. But as I have watched 
mathematical statistics evolve, I have had cause to wonder and to 
doubt. ...

• All in all, I have come to feel that my central interest is in data analysis, 
which I take to include, among other things: procedures for analyzing 
data, techniques for interpreting the results of such procedures, ways of 
planning the gathering of data to make its analysis easier, more precise 
or more accurate, and all the machinery and results of (mathematical) 
statistics which apply to analyzing data“
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https://projecteuclid.org/download/pdf_1/euclid.aoms/1177704711


Analiza podataka (AP)

Tukei (1962) je identifikovao analizu podataka kao novu nauku prepoznavši 

četiri glavna uticaja koja deluju na njen razvoj (Donoho, 2015):

1. Formalne teorije statistike

2. Ubrzani razvoj računara 

3. Pojava sve većeg broja podataka na mnogim poljima

4. Naglasak na kvantifikaciji u sve većem broju različitih disciplina
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Definicija informatičara

Analiza podataka je postupak ispitivanja, transformisanja i sređivanja datog skupa podataka na 
određene načine kako bi se proučili njegovi pojedinačni delovi i izvukle korisne informacije, i 
podrazumeva:

1. Razumevanje modela podataka
2. Manipulaciju podacima
3. Predstavljanje dobijenih rezultata 

 Mnoge tehnike i procesi analize podataka automatizovani su u mehaničke procese i algoritme

 Analitičari podataka imaju uži spektar znanja i višu specijalizaciju od naučnika za podatke, a 
nedostaje im (i nije im potrebna) „ šira slika“ (npr. poslovna vizija)

 Zbog velikog obima novih podataka i njihovog stanja, analiza podataka obično uključuje „ljudsku 
kreativnost“ kako bi razumela i ostvarila uvid u raspoložive „sirove“ podatke.
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(Lim, 2020)

https://projecteuclid.org/euclid.aoms/1177704711


... zbog velikog obima novih podataka i 
njihovog stanja...

Welcome to the New Normal
… eksponencijalna vremena!

• There has never been a better time to apply scientific 
thinking to business problems
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Danner, G. E. (2015). Profit from science: solving business problems 
using data, math, and the scientific process. Palgrave Macmillan

../did-you-know-shift-happens-2018-remix.mp4


The Fourth Paradigm of Science
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https://www.microsoft.com/en-us/research/wp-content/uploads/2009/10/Fourth_Paradigm.pdf


Education 4.0 / Society 5.0

• “In the era of Google, people no longer need to memorize every single 
fact. Many tasks today are best carried out by computers.

… we have to give students the skills to both survive that changing 
society and for them to lead that change”.

- Japan’s former education minister Yoshimasa Hayashi
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https://foreignpolicy.com/sponsored/how-japan-is-preparing-its-students-for-society-5-0/


NoP – istorija

• 1996. Članovi Međunarodne federacije klasifikacionih društava (International 
Federation of Classification Societies (IFCS)) sastali su se u Kobeu u Japanu na 
dvogodišnjoj konferenciji. Po prvi put je pojam Data science uključen u naslov 
konferencije (“Data science, classification, and related methods”).

• 2001. Villiam S. Cleveland je prvi put upotrebio pojam Data science u naslovu 
nekog naučno/stručnog rada: “Data Science: An Action Plan for Expanding the 
Technical Areas of the Field of Statistics.” International Statistical Review / Revue 
Internationale de Statistique. Vol. 69, No. 1 (Apr., 2001), pp. 21-26 (6 pages), 
Published By: International Statistical Institute (ISI) (Cleveland, 2001).

• 2002. Nauka o podacima postaje nauka: Međunarodni savet za nauku 
(International Council for Science) prihvatio je Data science kao nauku i stvorio je 
odbor za nju.
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http://worldcat.org/identities/lccn-n88046987/
https://www.jstor.org/stable/1403527?seq=1
https://www.jstor.org/stable/i261164


Nauka o podacima (NoP) – (Data Science)
(National Science Foundation, Directorate for Mathematical and Physical Science,
Support for the Statistical Sciences at NSF—a subcommittee of the Mathematical 
and Physical Sciences Advisory Committee) 
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https://www.amstat.org/asa/files/pdfs/EDU-DataScienceGuidelines.pdf

https://www.youtube.com/watch?v=f9AqD83qHGg


Više o istorijatu NoP

• Donoho, D. (2015). 50 Years of Data Science. Tukey Centennial workshop in Princeton, New Jersey. Pristupljeno 

11.12.2020. http://courses.csail.mit.edu/18.337/2015/docs/50YearsDataScience.pdf

• Foote, K. D. (2016). A Brief History of Data Science. Dataversity Education, LLC. Pristupljeno 13.12.2020. 

https://www.dataversity.net/brief-history-data-science/

• MacTutor (2020). Analysis - History Topics. School of Mathematics and Statistics. University of St Andrews, Scotland. 

Pristupljeno: 12.12.2020 https://mathshistory.st-andrews.ac.uk/HistTopics/

• morris.umn. (2013). John Wilder Tukey. The University of Minnesota, Morris. Pristupljeno: 12.12.2020. 

http://mnstats.morris.umn.edu/introstat/history/w98/Tukey.html

• Press, G. (2013). A Very Short History Of Data Science. Forbes. Pristupljeno:12.12.2020.  December 8, 2020. 

https://www.forbes.com/sites/gilpress/2013/05/28/a-very-short-history-of-data-science/#6b29d42055cf
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http://courses.csail.mit.edu/18.337/2015/docs/50YearsDataScience.pdf
https://www.dataversity.net/brief-history-data-science/
https://mathshistory.st-andrews.ac.uk/HistTopics/
http://mnstats.morris.umn.edu/introstat/history/w98/Tukey.html
https://www.forbes.com/sites/gilpress/2013/05/28/a-very-short-history-of-data-science/#6b29d42055cf


NoP vs. veliki podaci
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Hollerith's electronic tabulator, 1902

Još uvek imamo puno podataka koje tradicionalne 
tehnike i alati ne mogu da uskladište i obrade

https://www.census.gov/history/www/homepage_archive/2016/january_2016.html


Big Data koncept, filozofija, pristup

Big Data je više od velikih podataka (Big data = Big picture)
• Do skoro: podaci su bili problem - tumačenje relativno jednostavno

• Od skora: podataka ima u izobilju - tumačenje je problem

• Svi podaci moraju biti kategorisani, analizirani i vizualizovani

• NoP to omogućava
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Data Science vs. Big data



Big data bez NoP
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Data Science vs. Machine Learning (ML)

• Mašinsko učenja (ML) je funkcija orijentisana na proizvod čija je 

primarna uloga izgradnja konkretnog algoritma koji odgovara specifičnim 

zahtevima.

• NoP je strateški orijentisana funkcija čija je primarna uloga stvaranje 

dodatne vrednosti, koristeći naučne metode, vođene podacima.

Naučnik za podatke (NzP) je odgovoran za ostvarivanje strateških ciljeva; 

Specijalista za mašinsko učenje ima više taktičku ulogu.

- Pradyumna S. Upadrashta. Perpetual learner, teacher, practitioner (15+ years)
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https://www.quora.com/What-is-the-difference-between-a-data-scientist-and-a-machine-learning-engineer


Data Science vs. Artifical Intelligence

• Veštačka inteligencija (VI) je širi pojam od NoP: uključuje sve što 
omogućava računarima da uče i nauče kako da rešavaju probleme i 
donose pametne odluke.

.
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(Nigam, 2019)

https://blog.insaid.co/data-science-vs-machine-learning-vs-ai/


Nauka o podacima (NoP) – Data Science

: multidisciplinarna naučna oblast koja kombinuje prirodno-
matematičke i tehničko-tehnološke nauke da bi uz domensku 
ekspertizu iz podataka različite veličine i formata izvukla maksimalno 
znanje. 

- skup komplementarnih naučnih disciplina sa sličnim metodološkim 

osnovama, perspektivama i ciljevima, koje objedinjuje zajednička 

misija: kontinuirano uvećanje baze znanja. 

... vizija bi trebalo da sledi... za dobrobit čovečanstva i očuvanje planete 

Zemlje.

SEMINAR ZA RAČUNARSTVO I PRIMENJENU MATEMATIKU MI SANU

(Vukmirović, D. (2020). DATA SCIENCE: SCIENCE OR BUZZWORD. Seminar za 
računarstvo i primenjenu matematiku. Matematički Institut SANU, Beograd)



Domenska ekspertiza

: ekspertska znanja koja pokrivaju predmet i ciljeve određenog 
istraživanja za koje se NoP koristi, a potiču iz različitih naučnih oblasti, 
uključujući medicinske, biotehničke, društvene i humanističke nauke 
(npr. medicina, biohemija, farmacija, ekonomija, socilogija...). 

SEMINAR ZA RAČUNARSTVO I PRIMENJENU MATEMATIKU MI SANU



Veličina (volume) podataka ne igra značajnu 
ulogu u implementaciji NoP-a

• Procesorka snaga

• Alati (besplatni ili jeftini)

• Pristup podacima (open data)

• Cloud (tehnologije i rešenja)

• Nove naučne discipline (Science 4.0)
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(Pavičić, 2019) 

https://www2.irb.hr/korisnici/mpavicic/papers-ps-pdf/popular/Pavicic-InfoTrend2020.pdf


Raznovrsnost (variety) podataka
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(Chiang, 2018)

https://www.igneous.io/blog/structured-data-vs-unstructured-data
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Maksimiziranje znanja (value)

• Podaci se obrađuju i koriste u približno realnom vremenu (velocity). 

• Kako bi se izbegla najveća zamka (ne samo NoP, već VI generalno), a 

to je pristrasnost u podacima (bias), neophodno je definisati 

odgovarajući koncept kvaliteta podataka (veracity) koji podrazumeva 

implementaciju metadata (Data Quality Through Metadata). 



Naučnik za podatke (NzP) - Data Scientist

Skills/knowledge needs:

• Mathematics (Linear Algebra and Calculus)
• Statistics
• Programming (Python, R, Julia, Scala, etc.)
• SQL
• Data Wrangling and preprocessing
• Data visualization
• Supervised Learning
• Unsupervised Learning
• Deep Learning
• Big Data platform (Spark or Hadoop)
• Cloud computing
• …
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https://towardsdatascience.com/how-the-80-20-rule-can-help-decide-which-skills-you-need-to-start-a-career-in-data-science-fd60766eba05


I ... Soft skills

„We often hear from employers (e.g., industry, governmental agencies, 
NGOs) that they wish the students they hire had better soft skills, such 
as communication skills, interpersonal skills, stress management 
skills, etc...“
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NzP – post festum

• Iluzorno je i nesvrsishodno očekivati data science uniqorn-a 

• To svakako nije nemoguće, ali ne predstavlja pravilo, nego izuzetak (stat. outlier), 

koji se eliminiše iz dalje analize

“Od početaka razvoja nauke, kada su naučnici bili individualci koji su se široko bavili 

sa nekoliko naučnih oblasti, došli smo u situaciju da naučnici moraju da 

specijaliziraju veoma uske naučne oblasti, a pri tome moraju da rešavaju 

interdisciplinarne i multidisciplinarne probleme, što se jedino postiže timskim 

radom”.

. 
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- Rončević, S., M. Pavkov Hrvojević (2020). 

http://www.trend.uns.ac.rs/stskup/trend_2020/radovi/T4.2/T4.2-1.pdf
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(Vukmirović et al., 2019)

“Знания не имеют никакой ценности, если их не применять на практике”
- Антон Чехов (1860-1904)



Domain/Business expert



NzP: realnost
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[taken from CrowdFlower]



Edukacija

Kao što su nam potrebni lekari primarne zdravstvene zaštite i 
medicinski specijalisti, tako su nam potrebni i naučnici za podatke opšte 
prakse i odgovarajući specijalisti NoP-a kako bismo efikasno odgovorili 
na brojne izazove definisane misijom NoP.

Potrebno je pažljivo planiranje na nivou države: obrazovanje NzP ne 
može se obaviti na adekvatan način u kontekstu usko strukturiranih 
obrazovnih jedinica koje imaju ograničene resurse (kao i sposobnost da 
ih uvećaju).
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(Meng, 2019) 

https://hdsr.mitpress.mit.edu/pub/jhy4g6eg/release/7


Edukacija

Početak:

• 2005. godine, koledž u Čarlstonu, Južna Karolina, započeo je 
četvorogodišnji dodiplomski program prediktivne analitike, mašinskog 
učenja i data mining-a.

SEMINAR ZA RAČUNARSTVO I PRIMENJENU MATEMATIKU MI SANU

(Li et al, 2019)



Univerziteti - Svet
• Samo na GitHub platformi trenutno je registrovano 632 programa u oblasti Data 
Science (nauka o podacima), Poslovne analitika, Big Data (analitike) i srodnim 
poljima 

SEMINAR ZA RAČUNARSTVO I PRIMENJENU MATEMATIKU MI SANU

Na dan 21.12.2020

https://github.com/ryanswanstrom/awesome-datascience-colleges/blob/master/data_science_colleges.csv


Data Science inicijative

$100M Data science initiative launched

• The University of Michigan plans to invest $100 million over the next 
five years (2016-2020) in a new Data Science Initiative (DSI) that will 
enhance opportunities for student and faculty researchers across the 
university to tap into the enormous potential of big data.

University of Michigan 2016 ANNUAL REPORT
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http://finance.umich.edu/reports/2016/100-million-data-science-initiative-launched/


Data Science Inicijative – još...

Studenti: We are the Data Science Initiative of Students of the University of Vienna! Anyone and 
everyone interested in Data Science is welcome to participate in our ...

www.univie.ac.at › dsi-students

Organizacije

IEEE.org 

The IEEE Signal Processing: Data Science in Signal Processing:

https://signalprocessingsociety.org/community-involvement/data-science-initiative

Biblioteke: News in Category: Data Science Initiative

https://www.library.ucsf.edu/topic/data-science-initiative/

Države

India: Data Science Research Initiative https://dst.gov.in/data-science-research-initiative
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https://www.library.ucsf.edu/topic/data-science-initiative/
https://dst.gov.in/data-science-research-initiative


Državni programi
UK: Introduction to the Data Science Accelerator programme: a capability-building programme that gives 

analysts from across the public sector the opportunity to develop their data science skills. It is supported by the 

Government Digital Service (GDS), Office for National Statistics and the Government Office for Science and Civil 

Service analytical professions (statistics, economics, operational research and social research). 

https://www.gov.uk/government/publications/data-science-accelerator-programme/introduction-to-the-data-

science-accelerator-programme. Updated 17 July 2020

United States Department of Agriculture - National Institute of Food and Agriculture: Data Science for Food 

and Agricultural Systems (DSFAS). The Agriculture and Food Research Initiative's Food and Agriculture Cyber

informatics and Tools (FACT) initiative seeks to catalyze activities that harness big data for synthesizing new 

knowledge, making predictive decisions, and fostering data-supported innovation in agriculture.

https://nifa.usda.gov/program/dsfas
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Data Science / Undergraduate Studies 

• 2016. godine National Academies of Sciences, Engineering, and 
Medicine of the United States osnovale su Committee on Envisioning 
the Data Science Discipline: The Undergraduate Perspective.

• 2018. godine komitet je pripremio izveštaj (na 120 str.), u kome je 
izneo viziju dodiplomskog obrazovanja iz NoP kako bi:

 „razjasnili akademskim institucijama, industriji i studentima šta je što bi 
naučnici za podatake u budućnosti trebalo da znaju, 

 pružili uvid u raznolikost postojećih akademskih programa i 

 pomogli akademskim institucijama da razumeju ključne aspekte u dizajniranju 
dodiplomskog programa.“
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Data acumen / Undergraduate Studies 
The heart of what a practicing data scientist must know, and therefore, 
what a data science program must teach:

• Mathematical foundations, 
• Computational foundations,
• Statistical foundations, 
• Data management and curation, 
• Data description and visualization,
• Data modeling and assessment, 
• Workflow and reproducibility,
• Communication and teamwork, 
• Domain-specific considerations, and 
• Ethical problem solving.
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Data Science Undergraduate Studies 
Data Science Major

• https://data.berkeley.edu/academics/data-science-undergraduate-studies/data-
science-major

• DATA c104 Fall 2020 Syllabus:

https://data.berkeley.edu/academics/undergraduate-programs/data-science-
offerings/data-104-human-contexts-and-ethics-data/data

Data Science minor

https://statistics.stanford.edu/data-science-minor
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Edukacija NoP - Srbija
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(ADA, 2018)

http://www.ada.ac.rs/download/1187/


Univerziteti - Srbija
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Master 4.0

https://www.dsi.rs/master-40-it-biznis/


Univerziteti - Srbija
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Edukacija NoP - 2021

SEMINAR ZA RAČUNARSTVO I PRIMENJENU MATEMATIKU MI SANU

https://www.masterstudies.com/Master-in-Data-
Science/Serbia/Singidunum-University/
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„Data science is here to stay“

„ Let us own data science:

Think or sink; Compute or concede; Lead or lose“

Bin Yu, Chancellor’s Professor of Statistics and EECS, University 
of California at Berkeley, Presidential Address on Australian 
Statistical Conference in Sydney (July 9-14, 2014), a joint 
meeting of the Statistical Society of Australia and Institute of 
Mathematical Statistics

Rachel Schutt’s: Introduction to Data Science class in the 
Columbia University Statistics Department. 2012

https://imstat.org/2014/10/01/ims-presidential-address-let-us-own-data-
science/

https://imstat.org/2014/10/01/ims-presidential-address-let-us-own-data-science/


NoP vs. Statistika

Prepreke za bolju pozicioniranost statistike: neprihvatanje realnosti
• Ignorantski stav prema promenama

• Nedovoljna fokusiranost na promociju 

• Preporuke
• Kritičko prihvatanje nove normalnosti

• Izboriti se odgovarajuću ulogu i aktivnije učešće u:
• kreiranju strateških okvira (strategija i inicijativa na svim nivoima)

• definisanju studijskih programa 

• Agresivniji promotivni nastup prema stejkholderima (od naučnih krugova, ka 
stručnoj i opštoj javnosti)
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DATA SCINECE: SCINECE OR 
BUZZWORD?
• Oboje

• Ukoliko se koristi mora biti nauka

• Ukoliko se ne koristi može biti buzz
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Kako do posla

• Predavač
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Illustration by Daniel Baxter
https://harvardmagazine.com/2020/11/features-school-goes-remote

Assistant Professor of Economics with a special focus on Data Science.docx
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