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e Digitalisering som disruptiv kraft — det hander nu, och inte alltid 6ppet!

e Lardomar fran ett forskningsprojekt om dataanalys inom handelsdomanen
e Al och singulariteten — nar blir manniskan redundant?

e Kognitiva foretag — en vision, utopi eller en sjalvklar framtid?

FATE

o XAl



Alla pratar om digitalisering...

 Digitaliseringen innebar for manga branscher
en snabb och disruptiv forandring som
paverkar alla aspekter av organisationers
verksamhet.

e Trots detta bor digitaliseringen, enligt mig och
manga andra, anda i forsta hand ses som en
nodvandig forutsattning for den verkliga
revolutionen - da det praktiska genomslaget
av artificiell intelligens (Al) antligen motsvarar
den hype som lange funnits kring begreppet.
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change

Martec’s Law .

9
. o
Technology changes exponentially (fast), N
yet organizations change logarithmically ( trajectory > an organization
(slow). How do we manage that? Fese, — = = = 7 canbe ‘reset’ by
- - a reqrganfzaﬁon,
REVOLUTIONARY [ 2 a spin-off, or by
Eventually, organizations must “reset” [ being destrc?y ed
to a new technological baseline — I — reallocating
but such transitions are | its resources to
extremely disruptive. o° new and more
“@‘(\ I technologically
. c;a»\o | modern
g\ ‘V/) Organfzaﬁons
o slow

t I me by Scott Brinker (@chiefmartec)



s "I
ruusnnu_m s 8@ .
s SPROLESS T S iy B

el SﬁNNﬂS" 'vanE o it 5 TS e €7

mil—l—l

= SOFTWARE = MANAGEMENT &% & b= ANAI_YSIS

S%ﬁEEEE INFﬂRMAHﬂN“ﬂﬂEHMﬂ

"‘mnmunaim [

MILLION " S
DEVELOPMENT

m%éIESHEJ STE[:HHIII.UE\‘ g

=1
55 E MR HEw

Alla pratar om
digitalisering...

Vinnova skriver foljande i rapporten “Artificiell
Intelligens i svenskt naringsliv och samhalle” (2018):

”Sveriges vardeskapande potential i anvandningen
av Al i naringsliv och offentlig verksamhet ar stor. De
flesta bedomningar pekar pa en tillvaxtpotential
som ar dubbelt sa snabb med stort Al-utnyttjande i
ekonomin jamfort med ett lagt Al-utnyttjande.”



Disruptiv forandring...

Sport
e Bast dataanalys vinner...

Tillverkningsindustri
* Industri4.0

Media
e Andrad konsumtion
» Okad konkurrens kraver personalisering
* Nya majligheter exv. robotjournalistik
Vard
* Kompetens tillganglig globalt

* Al redan battre an manskliga lakare pa manga
specialiserade uppgifter exv. bildanalys

Handel
* Dataanalys ersatter CRM-verktyg for kundforstaelse.
* Kunskap ar kung.



Moneyball Year (2002)
MLB Team Salaries

$140,000,000.00
$120,000,000.00
$100,000,000.00 -

$80,000,000.00

$60,000,000.00 -

$40,000,000.00

$20,000,000.00

New York Mets I —
Texas Rangers I
Mew York Yankees I —

Washington Nationals I

Oakland Athletics TG

Minnesota Twins [

San Diego Padres s
Chicago Cubs "
Atlanta Braves I
Boston Red Sox e

L
Tampa Bay Rays s
Florida Marlins [
Pittsburgh Pirates I
Cincinnati Reds I
Kansas City Royals I
Milwaukee Brewers I
Detroit Tigers I
Colorado Rockies I
Chicago White Sox I
Philadelphia Phillies .
Baltimore Oricles I
Los Angeles Angels IE———
Houston Astros IE———
St. Louis Cardinals I
Toronto Blue Jays | —"
San Francisco Giants I—
Cleveland Indians IE—
Seattle Mariners ._
Los Angeles Dodgers .
Arizona Diamondbacks IE—

Oakland ifragasatte “etablerade sanningar” om vilka spelartyper och strategier som gor att ett
lag vinner matcher, och skapade ett konkurrenskraftigt lag

Hela idén var att hitta spelare som var undervarderade av marknaden, utifran att marknaden
inte varderade ratt egenskaper.

Revolutionerade baseball




Moneyball —andra sporter?

“The NBA and NFL have largely embraced the merits of math-heavy perspectives on their games.” Feschuk (2013)

“NHL teams starting to pay attention to statistical How computer analysts took over at Britain's top football
analysis” Feschuk (2013) clubs
“Manchester City has 11 people analysing players' data ...”
The Globe and mail, Oct. 2014 (Tim Lewis, The Observer Sunday 9 March 2014)

“Maple Leafs bet big on Big Data with analytics partnership”
“Today, all Premier League football stadiums in the UK

are equipped with a set of digital cameras that track
every player on the pitch. Ten data points are collected

NHL.com, Feb. 2015
“Analytics, not statistics, driving NHL evolution”

Linked in. Dec. 2016 every second for each of the 22 players on the pitch,
“How Big Data Analytics is revolutionizing sports especially generating 1.4 million data points per game.
Ice Hockey” (Bernhard Marr, July 2015)
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Industry 4.0

First Industrial Second Industrial Third Industrial Fourth Industrial

Revolution Revolution Revolution Revolution

Intraduction of mechanical Intraduction of division Introduction of electronic Introduction of
production facilities using of labour, mass production and IT systems cyber-physical systems

Water and SITesm power and electricity
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Cloud Augmented Big Data & IT Security
Reality Analytics
Software Artificial Customization Automatous
Integration Intelligence Robots




"The digital universe”
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55 Non-Entertainment image/video

. Entertainment

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Med 8 miljarder manniskor blir det 20 TB per person 2025... | W

(Ju senare en prognos ar gjord desto mer data...)



Harvar

Business
Review

SPOTLIGHT ON BIG DATA
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Framtidens Business Intelligence

e Forskningsprojekt finansierat av Handelsradet 2013-2015
e Dataanalys for handeln
* Foretagsperspektiv

* Projektet kombinerar expertis inom data mining, high performance computing och
marknadsforing

e Slutrapport (och en utmarkt sammanfattning) finns pa handelsradets hemsida



Framtidens Business Intelligence

e Slutsats #1: Dataanalys ar centralt for svensk handels konkurrenskraft

e | handeln har begrepp som ”big data” och “data analytics” i manga fall ersatt traditionella
CRM-program och business intelligence som det huvudsakliga verktyget for 6kad
kundforstaelse.

e Kunskap blir kung: Alla prognoser pekar pa en markant 6kning av e-handeln men bara
de foretag som formar forbattra sin forstaelse av hur kunderna agerar och tanker (“Vad
letar de efter, hur letar de, vad vill de ha och vad vill de inte ha?”) kommer fa ta del av
okningen. Djupare analyser av kundbeteende kommer darmed att bli vanligare men
“bara hos vinnarna”.

* Faring, W. F. 2015, 15 tunga e-handelstrender 2016, www.handelstrender.se






Big data => Smart data

Slutsats #2: Fokus bor flyttas fran “big data” till mer fundamentala och principiellt
viktiga problem (“smart data”) inom dataanalys

Du behover inte drunkna i data for att kunna simma i information...

Inte ens de storsta svenska e-handelsforetagens kunddatabaser utgor “big data” i
betydelsen att typiska “big data”-l6sningar kravs.

Det ar darmed andra faktorer an formagan att snabbt samla in, lagra och bearbeta stora
mangder data som avgdr om svenska handelsforetag skall vara framgangsrika i sin
dataanalys.

En viktig konsekvens ar att dataanalys inte kraver gigantiska investeringar i hardvara,
analysverktyg och konsulttjanster och i och med det blir tillgangligt aven for mindre
aktorer.



LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH




Vilket steg tror ni ar
svarast och har storst
betydelse for
resultatet?

Vilket steg ar
overlagset lattast?

Transform data
into actionable information
using data mining techniques

Identify
business opportunities Act
where analyzing data on the information

can provide value

L1 KL A A

Measure the results
of the efforts to complete
the learning cycle



Assess resulis.

Deploy maodels.

ranslate the

business problem
into & data mining

problem.

data.

Select appropriate

Get to know
the data.

Create a model sat

Assess madels

Fix problems with

the data,

Al-algoritmen star egentligen

bara for detta steget...

aulld q Transform data.
uld maodels.
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Generiska tekniker

e Slutsats #3: Det avgorande ar inte att valja ratt algoritm eller system, utan att ha tillracklig
kunskap om mojligheterna for att kunna identifiera lampliga anvandningsomraden i den
egna verksamheten

e Algoritmerna ar generella trots att problemen ar specifika

e Prediktiv modellering ar da en algoritm utifran tillganglig historisk data skapar en modell som
senare anvands for forutsagelser (prediktioner) eller forklaringar

e For handeln kan prediktiv modellering utnyttjas for exempelvis:
— responsmodellering (utveckla sin marknadsfoéring baserat pa den respons man tidigare fatt),
— churn-prediction (férutsagelse av vilka som kommer att sluta vara kunder och hur de ska behandlas)
— forsaljningsprognoser
— kundvarde
e Det ar viktigt att inse att det tekniskt ar exakt samma metoder och algoritmer som anvands
for alla dessa (och manga andra liknande) uppgifter.

e Och jag menar verkligen EXAKT samma metoder!



Generiska tekniker

| prediktiv modellering anvands historisk data for att
bygga en modell (funktion) mellan en mangd inputs
och en speciell variabel (malvariabeln).

y=f(x) dar f ar modellen som skapas fran datan

Nagra exempel:

e x ar egenskaper hos molekyler, y ar huruvida
molekylen ar giftig

e x ar kundprofiler fran en e-handlare, y ar om
kunden kommer lagga en ny order inom 6 manader

e x ar ett kampanjerbjudande, y ar om kampanjen ar
lonsam (alternativt ger hog aktivering)

e x ar en pokerspelares strategi, y ar om det
motsvarar en haj eller fisk

Score
Function

Data Mining

Prediction

Algorithm

Data
Warehouse




BERGMAN Q)BEVING

e Hur stor skall bemanningen vara i B&Bs lager?
e Gar fran tva till ett skift
e Har bade fast anstalld och timanstalld personal
e Antal som ringts in har tidigare kunnat justeras under andra skiftet

e Antalet orderrader att plocka kan variera mellan 5000 och 25000
e Stor andel orderrader rapporteras in sent kvallen innan eller under arbetsdagen

e B&B vill fa en prognos sa tidigt som maijligt
e Samarbete med Pdb i J6nkoping




BERGMAN Q)BEVING

Utfall

1I'-:ilz:k Date Utfall Prediction of Orders 14 Prediction of Orders & Diff 14 Diff & Percentage 14 Percentage 6 2
den 21 september 2018 9693 9 505 10461 -188 -768
den 20 september 2018 8 380 7 009 8856 -1371 -476
den 19 september 2018 11 965 10 936 13116 -1029 -1 151
den 18 september 2018 13 188 12 723 15006 -465 -1818
den 17 september 2018 6 908 6922 7416 14 -508
den 14 september 2018 9729 9141 10375 -588 -646
den 13 september 2018 8 704 8136 9301 -568 -597
den 12 september 2018 11 218 10 814 12212 -404 -994
den 11 september 2018 12 453 12 626 14 541 173 -2 088
den 10 september 2018 6 989 7 452 7160 463 -171
den 7 september 2018 10 275 8 657 10763 -1618 -488
den 6 september 2018 8 394 10 428 8362 2034 32
den 31 augusti 2018 9 801 8243 10395 -1558 -594
den 30 augusti 2018 7768 7 698 8 308 -70  -540
den 29 augusti 2018 10 399 8714 10781 -1685 -382

Aarn 78 snimnct N8 13 EC7 11 TRA 12 aAQ -702 .1 247




#2: Whoever owns the data
will own the customer

@I i “If You're Not Paying for It, You're the Product”




Data ar vardefullt

o Slutsats #4: Att sdkerstalla tillgang till data av hog kvalitet ar avgorande for all dataanalys.
Data ar hardvaluta — och det ar kvaliteten pa den som ar avgorande, inte formagan att
samla in och bearbeta stora mangder

e Mycket av den data som foretagen saknar ar information som kunden av olika anledningar
kan uppfatta som kanslig eller helt enkelt inte vill dela med sig av.

e Med nya lagar och regler kring hantering av data bor foretag acceptera att kunden de facto
ager sin egen data.

e | forlangningen kan detta innebara en marknad dar kunder saljer sin personifierade data
till olika foretag.

— Tim Berners-Lee introducerar Solid: "you decide where you store your data. [..] you’re free to move it at any
time [..] You give people and your apps permission to read or write”

e FOretag bor i det laget inte stirra sig blinda pa att det ger upphov till kostnader som inte
finns i dag, utan snarare se de mojligheter som sa hogkvalitativ data skulle innebara.
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The uncanny valley of marketing

Initialt starker
personifierad reklam
kundens relation till
varumarket men efter
en viss grans blir

Brand attachment

narheten obehaglig

Uncanny Valley

Level of Personalization

Strong (2015)



Cute or Creepy?

o Slutsats #5: Nar foretagen nar den grans dar analyser och prediktioner berattar mer om

kunden an den sjalv vet (eller vill att foretagen ska veta) uppfattas det som creepy
snharare an cute

e Gransen mellan cute or creepy ar relativt skarp, men beror pa saval personliga faktorer som
bade faktisk och 6nskad relation till foretag/varumarke



Sammanfattning av projektet FBI

e Handeln ar digital och maste studeras utifran det perspektivet
e Tank inte digitalisering — tank Al!

e Dataanalys ar centralt for svensk handels konkurrenskraft

* Fokus bor flyttas fran “big data” till ”smart data”

e Det svara ar inte att valja ratt algoritm eller system, utan att forsta mojligheterna
e Data dr hardvaluta — och det ar kvaliteten pa den som ar avgérande

* Det finns en skarp grans dar dataanalys uppfattas som creepy snarare an cute

* Det finns ett stort behov av akademisk forskning riktad mot dataanalys i handelsdomanen.



Disruptiva krafter —
Inte en | taget

Digitalisering

Big data

Machine learning
Al

Response to Disruptive Changes

Emotional
Response Anger
Acceprance
_ ]
Active i3]
Bargaining
8
Stability
i
. &
/ Denial Testing
L
Immobilization &
Depression
Passive .
Time
According to Kibler-RBoss: On Death and Dying (1967)

Prof. Dr. Armin Trost Advanced HumanResource Management; HFEU Business School {2009 e armintrost. de
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Trajectory taking
exponential growth
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You are here
Human Progress \1

Through Time \






According to the technological singularity, an upgradable intelligent
agent (such as a computer running software-based artificial general
intelligence) would enter a runaway reaction of self-improvement
cycles, with each new and more intelligent generation appearing more
and more rapidly, causing an intelligence explosion and resulting in a
powerful superintelligence that would, qualitatively, far surpass all
human intelligence.

AGl is estimated to be developed 2040-2050.
(Wikipedia)



THE
SINGULARITY

Trans-
Humans?

Intellectual Level/Power

Human Intellect

Machine
Intelligence
0
Ul 1‘5:5[} E{I:CID
Singularity Timeline
Rise in human intellect could be driven by integrating with machines in the future
The scale of intelligence:
mouse ¢ ¢ village idiot
-
)

E.l'llmpT TEIHEI‘.E]]l |
recursively seli-improved Al
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Driver
Autumatlun Assistance
Zero autonomy; Vehicle is controlled
the driver performs by the driver, but
all driving tasks. some driving assist
features may be
included in the
vehicle design.

Partial
Automation

Vehicle has combined
automated functions,
like acceleration and
steering, but the driver
must remain engaged
with the driving task
and monitor the
environment at
all times.

Conditional
Automation

High
Automation

Driver is a necessity,
but is not required
to monitor the

The vehicle is capable
of performing all
driving functions

environment. under certain
The driver must be conditions. The driver
ready to take control may have the option
of the vehicle at all to control the vehicle.
times with notice.

Full
Automation

The vehicle is capable
of performing all
driving functions

under all conditions.
The driver may
have the option to
control the vehicle.



Humans perform tasks
and business
processes.

Specific tasks or

business processes are
performed with
connected data

and simplistic views in B.I
tools. Humans make all
decisions.

LEVELS OF COGNITIVITY

(AUTONOMOUS BUSINESS)

Al is used to support

human decision making
(recommender type support) in
specific tasks or business

processes.

Al completely controls
specific tasks or business

processes and makes decisions.

Humans can easily intervene
and monitor decisions.

Al generates and

tests business hypotheses
across the business as well
as push those

changes live. Humans can
intervene but probably only
at a very coarse level.

Al creates business relevant
hypotheses through monitoring
and controlling tasks and
business processes without
human intervention.



FATE: Fairness, Accountability, Transparency, and Ethics in Al

“As we harness the power of Al, machine learning, and data science throughout many aspects of society
and Microsoft systems and products, we need to consider the larger issues with Al.”

“These techniques raise complex ethical and social questions: How can we best use Al to assist users
and offer enhanced insights, while avoiding exposing them to discrimination in health, housing, law
enforcement, and employment? How can we balance the need for efficiency and exploration with
fairness and sensitivity to users? As we move toward relying on intelligent agents in our everyday lives,
how do we ensure that individuals and communities can trust these systems?”

(Microsoft research group FATE)



FATE

p

Al gar i dag fran beslutsstod till
automatiskt beslutsfattande

-
p

FATE-aspekterna ar avgorande
for att vi skall kunna “lita pa” Al

v

-
«
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Ar vi bekvidma med Al
utvecklad i Kina och USA?

EKONOM

Amazon dumpade robot -
gillade inte kvinnor

Techjitten Amazons maskininlirningsexperter upptickte ett rejilt
problem. Deras nyutvecklade rekryteringsrobot gillade inte kvinnor.

Nir roboten letade talanger nedgraderade den konsekvent alla CV:n dér
det fanns tecken pa att den stkande var kvinna, uppger kéllor till Reuters.
Problemet visade sig vara att techindustrin 4r s mansdominerad - roboten
hade tridnats pa tidigare CV:n som skickats till Amazon varav de flesta kom
frdn méan.

Amazon justerade programmet for att komma till ridtta med
konsdiskrimineringen. Men i slutet av forra aret lades inda hela projektet
ned — det gick inte att garantera att roboten inte dgnade sig at andra typer
av systematisk diskriminering, uppger Reuters Killor.
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Transparency

GDPR Art. 13:2F

“The controller shall, at the time when personal data
are obtained, provide the data subject with the
following further information necessary to ensure fair
and transparent processing: the existence of
automated decision-making, including profiling,
referred to in Article 22 (1) and (4) and, at least in
those cases, meaningful information about the logic
involved, as well as the significance and the envisaged
consequences of such processing for the data subject.”




Expert systems

— a walk down
memory lane

In artificial intelligence, an expert system is a
computer system that emulates the decision-
making ability of a human expert.

Expert systems are designed to solve
complex problems by reasoning through
bodies of knowledge, represented mainly as
if—then rules rather than through
conventional procedural code.

The first expert systems were created in the
1970s and then boomed in the 1980s.

Expert systems were among the first truly
successful forms of artificial intelligence (Al)
software



Expert systems

 The development of expert systems has changed dramatically in recent years
based largely on concepts dealing with artificial intelligence.

* A major issue concerns the establishment of liability for the decisions and
recommendations made by expert systems.

e Some liabilities could include product liability and negligence. All individuals
involved with expert systems (knowledge engineers, domain experts, and
users) are potentially subject to legal scrutiny.

* |t behooves organizations involved in these systems to investigate potential
legal problems concerning them. As these systems become more pervasive,
courts may look upon them for what they are: systems of knowledge and
experience, not simply passive computer software.

Kathleen Mykytyn, Peter P. Mykytyn, Jr., and Craig W. Slinkman.
1990. Expert systems: a question of liability?. MIS Q. 14, 1, 27-42.



Vad bor vi har

lart oss fran
ES?

L
G

Problematiken kring fortroende
(“trust”) och ansvar (”liability”)

Betydelsen av “the how” och “the
why” fragorna

Mer generellt — “the explanation
capability”

Hanteringen av osakerhet ar svart och
har stor betydelse for de
rekommendationer som gors, och
darmed systemets trovardighet
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e Oerhort komplext och helt beroende pa
kontext!

* Fran ett tekniskt perspektiv dr det ofta att
den modell som skapats fran datan kan
tolkas av en manniska for att:

e Forklara prediktioner

e Kunna beddoma modellens rimlighet
och begransningar

* Finna intressanta monster och
samband

Explainable Al

(XAI)

* Men det har ar langt ifran vad en end-
user kommer krava — inte minst utifran
skrivningarna i GDPR.
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Vad kravs da?

e Naturligt sprak
e Kortfattat

* Interaktivt

e Arligt

»Jag nekades min laneansokan, varfor det?
» Din inkomst var inte tillracklig.
»Hur mycket hade jag behovt tjana?

»30 000 per manad, med din inkomst kan
du hogst [ana 1 500 000

»Men om min sambo star som medsdkare?
»Har hon fast anstallning?
»Ja, och tjanar 20 500 per manad



En tanke...

e Men...hallad...saknar vi inte nagot oerhort grundlaggande
for att vi skall kunna lita pa en Al?

e Om ”"nagon” efter en langre analys ger en ovantad
rekommendation, ar verkligen "hur kom du fram till
det?” den enda fragan som stalls?



"Hur saker ar

du?”

Osakerhet maste anvanda riktiga sannolikheter —
inte “skumma” alternativ.

Al- och ML tekniker ar férvanansvart daliga pa att
korrekt uppskatta sannolikheter

Det finns dock tva ramverk — relativt nyligen
introducerade — som ger garantier for korrekthet
vid prediktiv regression, samt producerar
valkallibrerade sannolikheter (t.o.m. ”in the small”)
for klassificering



Confidence predictors

Conformal prediction
Venn predictors

Volodya Vovk Alexander Gammerman



Tack for er uppmarksamhet!
Fragor?

Tuwe.lofstrom@ju.se

Jag svarar garna pa fragor nu eller “offline”

(Vi soker alltid nya foretag och organisationer som ar intresserade
av samarbete inom dataanalys, maskininlarning och Al)
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