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Year Generated Data Size Increase Rate

2010 2 Zettabytes -
2011 5 Zettabytes 150%
2012 6,5 Zettabytes 30%
2013 9 Zettabytes 38%
2014 12,5 Zettabytes 39%
2015 15,5 Zettabytes 24%
2016 18 Zettabytes 16%
2017 26 Zettabytes 44%
2018 33 Zettabytes 27%
2019 41 Zettabytes 24%
2020 64,2 Zettabytes 57%
2021 79 Zettabytes 23%
2022 97 Zettabytes 23%
2023 120 Zettabytes 24%
2024 147 Zettabytes 23%
2025* 181 Zettabytes 23%
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#atafi 2: Data Ethics and Information Security 1ag Aytunc Ayhan, Industry and Technology Specialist,
Entrepreneur Information System Department, Ministry of Industry and Technology, Turkiye
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o #Huefifndesiiliseuddsundas #¥5uile 2 wuy
" Upeifudifedosialafiosndndu data science Thanfiufisusglovl
»  nedulvigilieudasunuas Weeuasy wazvihlsiifiusadnsainnsly
data science
- ausunuluesdnsliivinue sy
- Ao YsudeuTansssudu data driven sgnddsuuuusindauiuly
- Incremental implementation Ao WasuaNdImaNg 189 dew wiiresq ve1eHaIN
Foyafiaireuuazdnnnimugn
F¥n15119uNUsEUU Data Science fiannsavenevuinldesniuns
- Deploy izuﬂuﬁﬁ] ve18lA LU public cloud service
- Talent development a%'mQ‘lﬁﬁmuﬁﬁmmmmszﬂumsﬁw data science
- Continuous improvement Wanlaalfituidesq nudeya



- nwusaIsinnsiesanududiud uazauuaenduveseyauaziuing
- a3 Al ianansaesutegtuneunisnld wedesiuns hallucinate (Anluioq)

ﬁ?ifa‘ﬁ 4: Data-driven Decision-making and Business Models 1ag Dr. Chintan Amrit, Senior Associate
Professor, University of Amsterdam, the Netherlands
Data Soence Iuwﬂﬂﬁiﬂﬁ] ﬂamﬁ%mmiﬁ WU analytics, business Wag computer science
saufuileadns model Fuun
- ﬂumauiumiaiw data science model mﬂ‘ﬁ'a;&aﬁﬁﬁﬁ (Knowledge Discovery Process)
o wihdeyaiiuluds Data Warehouse
o hanuazeauazulasgudeyalviniay train
O MINg W38 pattern vasdaya (data mining)
o Annudeyanindsild wagsharudila
- lngunfi  database  sumainaglildiAvfeyadunaiuiu  mswgnesnuuunildauly
sUuuU  transaction  desmslideyauinasnniilediluiiesei  asldan  data
warehouse ifimsifiudeya archive wagosnuuuI@mMIvIW AT EATaYaUNY
AULANFITENIN Statistics, Machine Learning wag Data Mining
- Statistics Lﬁ‘ulfi"aﬂmimaauama%mmumwﬁ
- Machine Leaming Luul,iaﬂmi‘Ui‘U‘UﬁﬂIuLﬂa‘wLﬂmmﬂmniaui‘uadﬂaummai
- Data Mining ttun158519 knowledge ‘1/N stack mLLm cleaning aU visualize
o fimsldta stats waz ml
U52nNU89 Machine Learning
- Supervised il input+label Waz output WHuns mapping input 111U label
O Label = &ifiosnsli model predict oonun
- Unsupervised Hue input ey output Wuns grouping
- Semi supervised {in155¢Y Label #§%31n¥11M3 grouping e

Reinforcement input 1Ju state way action uay output Wu state+action waadinTg
feedback nduinkadwives action 1A-laif iilethly retrain
O apusalidulavTodouuEUA LAY
o dnilvg Al svmnededuil
Uszinnuastoyafiltluau data science
- Structured data Yeyadnumem1sNe
- Unstructured data %@mﬂaﬁl@iﬁ pattern daLau (5U YOAN L8 ?J;‘u"'])



The Business Model Canvas

. 0
Key e | Key i Value Do Customer Customer ’
Community Cooperation |
Customer Partnerships Asset Management Co-Creation Highly Competitive
Inter-Relant Problem Soiving Embedded Primary Sector
Optimization Secondary Sector
Key & Enhanced Productivity ame e P Tight Profit Margin
Resources T S \‘*\
Existing Customer Base
Repeat Business.
Intellectual
Reputation
After Sales Service
Performance Driven After-Sales Service
Cost Driven Usage Fee Asset Sale

MSREMTUMURUNTEINAUEIAA 195 gsRavesnilduyseneudiAyerlsdne 1wy g

Aanssundn naugndn Yesnemsuie Wiy udlumisudinaneglifiduiiiedesiu

@

data science Tngnss satiiludrudunsdelinisiiudsiieadesiu data science WAl Wu
fog19fIBN1IIY data science Wi lUlunniundnvesgsia

Data and analytics enablers

= Granular data enables finer levels
of distinctions among individuals

Outcomes and responses data

Analytics will enable individually tailored products and
services in these industries

Health care

Tailoring interventions leads to precision
wellness

allow businesses to estimate Education Individualized learning experiences based on
relationships between individual existing skills, learning style, and interests
characteristics and improved
value from customized Labor Identifying an individual's skills and career
goods/services market goals to aid job matching and training
Traveland  Customized travel experiences and
Industry preconditions leisure recommendations
* The good or service has a Media Tailored and curated content
differentiated value for each
individual Retail Shoppers directed to the right products for
= Mass customization creates them at the right moment
possibility of meeting individual Advertising  Ads targeted by time, location, and person to

demands

maximize potential sales

Matching
complexity

A3 NLAAIAINGUFOUTaN15UY Data analytics uag data science wanldlugsiaguiuy
#1199 508191511 data science unldluanvidanand wu levanuwuuiaiznguyaaa
wugthdedudivunisaismuninuveuveugnd Jusiu



Data and analytics underpin six disruptive models, and certain characteristics make individual domains susceptible

Archetype of disruption Domains that could be disrupted
Business models = |nsurance

Indicators of potential for disruption: enabled by orthogonal = Health care
data = Human capital/talent

* Assets are underutilized due to
inefficient signaling

Supply/demand mismatch

Dependence on large amounts of

Hyperscale, real-time
matching

Transportation and logistics
Automotive
Smart cities and infrastructure

personalized data Radical personalization = :etalglh care

= Retai
Data is siloed or fragmented = Media
Large value in combining data from * Education
multiple sources Massive data = Banking
R&D is core to the business model integration capabilities = Insurance

= Public sector
Decision making is subject to human = Human capital/talent
biases

Data-driven discovel = Life sci d ph tical
* Speed of decision making limited by v . ﬁ;:ﬁ;?:z?:nzgs prarmacediica’s

human constraints = Technology
Large value associated with improving . .
accuracy of prediction ir;l;::ed decision - ﬁ:;&c::::

= Insurance

= Human capitalltalent

- asiieggsiguiuulnlg Nanunsafnduladieanuieu data science

wiendndugsiauuulmie 1wy smart city fasfinisiivuasudstudeyaiunniiesweiiszannse
naislunadmiu use case dananald

Study case: Msvnguimunedmsu e-hailing app Mansgawsni lnenisldnsmlUSeuiiou

Al is Ui USE MR anunty 1 3
Mobility services could drastically change the

of car ownership

Annual cost of mobility
$ thousand
= Autonomous e-hailing ~ Cumulative share of peop|

= Car sharing
Share of car users
o

—— E-hailing = New owned car
30 110
New owned car 90
25 |- vs. car sharing
~70% 180
20| {70
-+ 60
15 - New owned car 150

vs. e-hailing

/40

30

/’/’%' 13

/ 110
5 6 7 8 9 10 11 12 13

Total driving distance per year

1 Share of urban users traveling less than 13,000 miles per year. Thousand miles

sy wud FidiunadesnitUay 3,200 ludsel Jsdalu 30% vesnquéiedns ay
Iausgleaiannisld e-hailing app wnndIMsdesaldies @y e-hailing app 2z@wnsn
TRURUNIAA LRI ANGUALTAUN Wdoemanila



Retail banks have opportunity to break their data silos, combining traditional and new data sources in data lakes

Internal External
to banks i Data source i to banks

Unstructured

data Call = Whole- Utiities
Bank center saler  customer
website customer customer payment
data notes history record
Inputs from sales
agents
Video analysis of I:rlz;nunicaﬁon s
oustomer footige customer patterns
Comments on Social media
company website sentiment
Data
structure Basic
demography (e.g.,
city, income)
Government
Traneacions agencies (e.g.,
(e.g. ATMs, tax payment
£ g report, updated
mobile apps) demographic
data)
Regular survey/ Other banks
satisfaction (e.g., insurers,
Currently used data brokerages) Currently used
S"::t':"’d by most banks by most banks

= Stores practically unlimited amounts of data of any format and type

* Silos minimized, and single source of truth accessible by whole organization
* Offers an imp! dp to run analytics and data di:

* Transformation to the data lakes environment can be done gradually

msauansiogsdeyadmiugsissumsiianusaldanldlumsi data science Tagsuans

figddgudeyauuuiduaramnsafuieyafiaunsalivsslovdlduaifiosunsdmmiiby

(structured data)

- ddesmsaamaneluel Feufansuisluteyaiuaudu Lileaapmendiudy  widos
se¥aSesmnuvasndusotuiy



Machine learning has broad potential across industries and use cases

O Size of bubble indicates © Agriculture @ Energy @ Manufacturing @) Public/social
variety of data (number . . .
of data types) Automotive @ Finance ® Media Telecom
@® Consumer @® Health care @ Pharmaceuticals Travel, transport,
and logistics
Volume
Breadth and frequency of data
10.0
g Lower priority Higher potential
.5 | )
Identify ’
9.0 | ‘ fraudulent . :;Z?t?;lr:ze .
&5 § transactions 9
T Personalize 5
80 financial ldgnt;fy an%
products navigate roads
75
70+ Personalize crops to Optimize pricing
individual conditions a"i‘: f::ﬁi’nl:tng
6.5 ay J’
\ / = Predict
6.0 - | ‘ . . personalized
/N \ health outcomes
55 ‘ ~

Discover new
50 consumer trends

45
Predictive
. maintenance
(energy)

Predictive maintenance
(manufacturing)

. Diagnose diseases
. Optimize clinical trials

0 | L L L L L L L I L L L L L L L L
0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

Optimize
merchandising

L strategy

35

3.0
25
20

1.5
1.0
05

Impact score

SOURCE: McKinsey Global Institute analysis

nswuansngunandiseglutiagiiu ulmsuinadeyaifuaznansenuserld
wraRae 19N slEu data science

- hwgnaniisaussynlflumafunndludagemang ileandiuiuAaiu-dies
- yhwensvhdesameuasnendafinnndeyagua musadin

- Aengdmanidemisesulat wasamaaoumyaindenia

- YWEIRAUNIY RIS OLAUENNS

#adad 5 (session 5-6): Hands-on Exercise: Data Visualization lag Dr. Chintan Amrit
Supported by Dr. Murphy Choy
Ju session fiuugthnisld Business Intelligent Tool (Tableau) \fieadisunwuasadingy
Wnauedoya
- Excel himsngfudoyavuelug ilesann excel liannsasossudoyavunlng viedeya
751 column 1wez9 16 Tag data warehouse agsessutiayavunlvgiunne édndi
- 9mu Tableau Getting Started Guide https://help.tableau.com/current/guides/get-
started-tutorial/en-us/get-started-tutorial-home.htm lngswazidannsneg lawn
o dwd1deyadnn Superstore Sample
O @579 Chart WAAINABOATY



WUS Chart wgnusetanmuussinnduaiias Region

Talu Chart ieliifiudoyalufifdug findu (fls/aanw

¥ Map (ilouansdeyasenuisuazilsnudumis location

Drill down tilexedludi insight vestaya

a¥19 Dashboard 271 sheet fiad1dl¥

n1swaAnlsi element 270 sheet Ty dashboard @na1sa interact fu sheet Buld
¥ Story ileiaueteyalusUuuuuazdduiifomnis

Publish Dashboard #vil33u Server Public w3 Server wasesdns

O OO O O O O O

#tadl 6: Hands-on Exercise: Data Collection and Processing 1ag Dr. Murphy Choy
Supported by Dr. Chintan Amrit
10y session Muugiizediinsmsthitdeyauasmsdendeyaiiothlulilunsinses
- fffla¥a data science model lidduirazdoadugfinnuinlaludeyaiithamwitluea
el dadu doufievadulinea msfimananetugidnlaludeyad dusvhnisats
Tunatuan wadnsiinavinsiidnuamduegils uadldmnuaanteidugaduduluns
aialuna
- M data science @unsawUseanlaidu 2 diu (data+science)
O Data: data collection + data cleansing
O Science: data analysis + model building
- Process cycle ¥84n115%1 data science model
O Awmun Goal
O usIuTdeya
" msifudeyaiiiiuszavsnmiianudifynn msizanusaEives
model Fuuarmdlunsifiudoya
" @3 automate Sumeuniaivtoyaduiululfifonnunnduar et
error Iu%}a;gaﬁl,ﬁﬂﬁnﬂﬂu (manual error)
d9veyauazinisuteya
a319uae train model
Evaluate ey deploy
2 fumeunsniinazldinen 60% vewraimun funsudisrateyauazndsudoya
THnanUszann 20% Snasstuneuldinartunouasuszana 10%
- esdnsandvgilluiea, YAa1ns wag software WioLdD R8s model Fianunsaldan
Tadusareanuslunisidnia insight
#eE19 data source war35n15lun139 data collection (iusausiudaya)

©)
©)
@)
@)

- web scraping fstoyandsiuansuumiiniu
O Parsehub: TUsunsudmsuyi web scraping Ingliideadoulan
- APl fladayaann AP
- ﬁﬁamﬂam&ﬁﬂﬂ database, data warehouse
O Orange Data Mining tool
" gunsaldaudu ETL Tools 1
® |mport from data source (sqlite3)
® Data cleaning

® 41 Feature Selection



" 4319 ML Model (Segmentation)

- Sensor, loT device

#ataft 7: Hands-on Exercise: Leveraging Big Data and Analytics for Data-driven Operations 1ag Dr.
Murphy Choy Supported by Dr. Chintan Amrit

Ju session uurimsdawieuuaziinziteya uazn1sinnunadnivosnsineideya

Fananradieluldlunsdadule

- TpssmsTiileadestu Big data fiftesud 10% whiuiideindulasinisdu Big data a3

Tnwanlngazdulasens Data Analytic, Data Science 74131 Big data dewnnin
O 1a3ans Big data LilddweAfideyawesy udrawidu Big data Wity usiazdedl
wadlunmsuszianasaziinnsindulaindeyadenariiie Fwzdulasinis Big
data T3

wuwedlunsinTeideya 4 seau

- Descriptive: $164MUNAINAITILAATULLE

- Diagnostic: Aumee AR

- Predictive: vhuneditaziintuluounnn (Huniuandv)

- Prescriptive: kugiAsiiasaeyiiienadnsiiceinis

#0g19N15¥1 prediction 1INTeyA

- hwswnltueaialusuiag

- vhweenudswerlenmaiionsesiniu

- ﬁwmammﬁaqmiqﬂﬁ%ﬁamsu%msﬁmaa;mnﬂ%u

- wesamsumnslunisysulsanssunlilivssavsam

O Track msliranvesmiinaiud work from home

- hwggunmuaglemaiiaziinlsavesynna

fegunmslimuwuginandeya

- WiduuzilumsufoRnmsiunmsuazUsemeane Tudisasasy Tnglddeyaanmmsiied

Tuasnsny
- Chatbot wuufafleyaifieannisléninaunaundu

(e}



dauit 2 UsslewiiléFunaznisvenenannnisdiaulasnis
TsnszyUssloviildsuanmathsiulasens Tneuvady
" Uszlevildonines
o hlfdunmimaieniuteyaluspmesineg fusnmiionnanulssdrivhes
msthlldeendls Daeliuuesnsuosslominndoyafiniifiundu
Uselevtidevmheauiudanin

o dwliguinswazdneatesiun1sinsievideyalaias trend ¥8IN15IATIEN
JoyavasUsemneanne Tulagiu

Useloainoasaunionsnsisndnluideiu
o awnsavinweaudeyaniseuiunluuszgndldlunisviuaiduaeaunlalle
WNeadesiu IT Inensala

Aanssumsveneranlaniunsnielussesiig 60 Jutuaniugaevedlasinis
O dnseusuuLl Lecture Wiffuauluiii Data vesasAnsiitoenanauinle
Aanssunsvenenanazaiunsaely 6 Weundadnsiulasanisg

O @¥14 Dashboard wag Machine Learning Model 3ndeyaiiilussansiiotluld
sovonUszlevivesdeyanidniiv

duil 3 enasuuy
" srededidniulasimsuarUssmaiiidinsanlasams
= Mvuen1satuaian (Program)
" lenansuszneumsuTe/dunun (Training Materials)




