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09:30 Introduction Redeye

09:40 Peltarion, Intro to AI and machine learning, Anders Arpteg, Head of Research

10:10 The Wallenberg Artificial Intelligence, Autonomous Systems and Software Program (WASP),
Fredrik Heintz, ass. Professor LiU

10:25 Imagimob, Anders Hardebring, CEO and Co-Founder
Captario, Johannes Vänngård, CEO

10:45 Panel discussion: Imagimob, Captario, Peltarion, WASP

10:55 Short break

11:00 EQT, Motherbrain, Vilhelm von Ehrenheim, Senior Data Engineer

11:15 Ericsson, Jörgen Gustafsson, Sector Manager - AI Infrastructure
Mycronic, Niklas Edling, Sr VP Corporate Development and deputy CEO

11:40 Panel discussion: EQT, Ericsson, Mycronic

11:50 Optomed, Seppo Kopsala, CEO
Artificial Solutions, Lawrence Flynn, CEO
SciBase, Simon Grant, CEO

12:20 Panel discussion: Optomed, Artificial Solutions, SciBase

12.30 The end

AGENDA AI/MACHINE LEARNING DAY

The AI-event video link to the event:  https://www.redeye.se/events/788494/artificial-intelligence-seminar-2020
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ABOUT REDEYE RESEARCH-POWERED INVESTMENT BANKING

Leading Nordic Investment Bank
Leading Advisor for Growth Companies

Founded   1999
Under supervision of the Swedish FSA

Employees   65+
Analysts: 20
Corporate Advisory: 20

Ownership   Partner owned

Redeye.se   130,000+
Attracting 130,000+ unique visitors monthly

Corporate Broking 130+
130+ public corporates as clients

Key Specialties Tech & Life Science

Corporate Finance   150+
150+ transactions executed over the last five years

Focused themes   10+
Includes 5G, AI, AR, Autotech, Cybersecurity, Disease of  
the Brain, Envirotech, Fight Cancer, Digital Entertainment  
and SAAS 

Redeye Corporate Advisory
Leading Advisor for Growth Companies

Corporate Broking
• In-depth research coverage – sector expertise 

• Investor events & activities

• Create brand awareness, credibility and manage  
 expectations

• Stratetgic advise regarding how to create the optimal   
 shareholder structure and build a strong and  
 well-positioned financial brand

Certified Adviser
• Requirement for companies listed on Nasdaq First North  
 incl. Premier

• Ensures compliance with Nasdaq Rule Book

• CA-breakfast seminars and newsletters to ensure client  
 companies are up-to-date with the latest information and  
 hot topics

Corporate Finance
• The go-to adviser for growth companies

• One of the most active advisors within the segment

• Leading adviser within private and public transactions

• Highly skilled team with vast experience from private and  
 public transactions

• Over 150+ executed transactions including IPO:s, 
 preferential rights issues, directed issues

ECM
• The most relevant investor network for growth companies

• Matching companies with the right investors

• Broad network of investors including institutional investors,  
 family offices and retail investors
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THE REDEYE TECHNOLOGY TEAM

Erik Kramming
Client Manager & Head of Technology

Erik has a Master of Science in finance from Stockholm University. His previous work has included a position at 
Handelsbanken Capital Markets. At Redeye, Erik works with Corporate Broking for the Technology team.

Greger Johansson
Client Manager & Co-head Technology 

Greger has a background from the telecom industry, both from large companies as well as from entrepreneurial 
companies in Sweden (Telia and Ericsson) and USA (Metricom). He also spent 15+ years in investment banking 
(Nordea and Redeye). Furthermore, at Redeye Greger advise growth companies within the technology sector 
on financing, equity storytelling and getting the right shareholders/investors (Corporate Broking). Coder for two 
published C64-games. M.Sc.EE and M.Sc.Econ.

Johan Ekström
Client Manager

Johan has a Master of Science in finance from the Stockholm School of Economics, and has studied e-com-
merce and marketing at the MBA Haas School of Business, University of California, Berkeley. Johan has worked 
as an equity portfolio manager at Alfa Bank and Gazprombank in Moscow, as a hedge fund manager at EME 
Partners, and as an analyst and portfolio manager at Swedbank Robur. At Redeye, Johan works in the Corporate 
Broking team with fundamental analysis and advisory in the tech sector.

Erik Rolander
Client Manager

Erik has a Master’s degree in finance from Linköpings Universitet. He has previously worked as a tech analyst 
and product manager for Introduce.se which is owned and operated by Remium. At Redeye, Erik works with 
Corporate Broking for the Technology team.

Niklas Blumenthal
Client Manager

Niklas has studied business administration at Uppsala University and has over 20 years of experience in the 
financial market. He has previously worked as client manager at Nordnet, CMC Markets, Remium and ABG  
Sundal Collier. At Redeye, Niklas works with Corporate Broking in  both Technology and Life Science teams.

Håkan Östling
Head of Research & Sales

Håkan holds a Master of Science in Economics and Financial Economics at the Stockholm School of  
Economics. He has previously worked with equity research, corporate finance and management at  
Goldman Sachs, Danske Bank and Alfred Berg. At Redeye, Håkan works with management in both analysis  
and other corporate governance.



THE REDEYE TECHNOLOGY TEAM

Havan Hanna
Analyst

With a university background in both economics and computer technology, Havan has a an edge in the work 
as an analyst in Redeye’s technology team. What especially intrigues Havan every day is coming up with new 
investment ideas that will help him generate above market returns in the long run.

Henrik Alveskog
Analyst

Henrik has an MBA from Stockholm University. He started his career in the industry in the mid-1990s.  
After working for a couple of investment banks he came to Redeye, where he has celebrated 10 years  
as an analyst.

Viktor Westman
Analyst

Viktor read a Master’s degree in Business and Economics, Finance, at Stockholm University, where he also sat 
his Master of Laws. Viktor previously worked at the Swedish Financial Supervisory Authority and as a writer at 
Redeye. He today works with equity research at Redeye and covers companies in IT, telecoms and technology.

Eddie Palmgren
Analyst

Eddie holds a BSc in Business and Economics, Finance, from Stockholm University and has also completed  
an additional year at Master’s Level in Taiwan. Eddie joined Redeye in 2014 and is an equity analyst in the  
Technology team as well as editor for Redeye’s Top Picks portfolio.

Tomas Otterbeck
Analyst

Tomas gained a Master’s degree in Business and Economics at Stockholm University. He also studied  
Computing and Systems Science at the KTH Royal Institute of Technology. Tomas was previously responsible 
for Redeye’s website for six years, during which time he developed its blog and community and was editor of its 
digital stock exchange journal, Trends. Tomas also worked as a Business Intelligence consultant for over two 
years. Today, Tomas works as an analyst at Redeye and covers software companies.

Jonas Amnesten
Analyst

Jonas is an equity analyst within Redeye’s technology team, with focus on the online gambling industry. He 
holds a Master’s degree in Finance from Stockholm University, School of Business. He has more than 6 years’ 
experience from the online gambling industry, working in both Sweden and Malta as Business Controller within 
the Cherry Group.
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THE REDEYE TECHNOLOGY TEAM

Mats Hyttinge
Analyst, Technology & Life Science

Mats is an equity analyst in the technology & life science team at Redeye. He has an MBA and Bachelor degree 
in Finance from USE in Monaco.

Erika Madebrink
Analyst

Erika is an equity analyst within Redeye’s technology team. She holds a Master’s degree in Finance from the 
Stockholm School of Economics as well as a degree in Industrial Management from KTH Royal Institute of 
Technology in Stockholm.

Oskar Vilhelmsson
Analyst

Oskar holds a BSc in Finance from University of Gothenburg and has previously worked as a consultant within 
Investor Relations. Oskar works as an equity analyst, covering companies in the tech sector with a prime focus 
on cleantech and consumer discretionary. 

Gergana Almquist
Analyst, Life Science

Gergana is an equity analyst in the life science team at Redeye. She has a PhD from Copenhagen Business 
School and Masters in Business from Universität zu Köln, Germany.

Forbes Goldman
Analyst, Technology

Forbes is an equity analyst within the technology team at Redeye. He holds a BSc in Business and Economics 
from Stockholm School of Economics, and has also completed an academic exchange semester in Mexico City.

Fredrik Nilsson
Analyst

Fredrik is an equity analyst within Redeye’s technology team. He has an MSc in Finance from  
University of Gothenburg and has previously worked as a tech-focused equity analyst at Remium.
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Technology Selected Transactions
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TECHNOLOGY SELECTED TRANSACTIONS

RECENT

2016–2018

OCTOBER 2019NOVEMBER 2019

JANUARY 2019

Private Placement
SEK 15m

IPO
SEK 26m

IPO
Joint Bookrunner 

NOK 120m

OCTOBER 2019

APRIL 2019MAY 2019

MAY 2019

NOVEMBER 2018

Directed Issue + Rights Issue
SEK 51m

Dual Listing 
SEK 10m

Co-Lead Manager
SEK 135m

Directed Issue + Rights Issue
SEK 139m

Rights Issue 
SEK 25m

JUNE 2019

DECEMBER 2019MARCH 2020ONGOING

APRIL 2019

OCTOBER 2018

Rights Issue 
SEK 40m

Pre-IPO
SEK 18m

Rights Issue
SEK 35m

Rights Issue
SEK 57m

Rights Issue
SEK 102m

Direced Issue
SEK 43m

MARCH 2019

OCTOBER 2018

IPO
SEK 80m

Directed Issue
SEK 21m

OCTOBER 2018
Right Issue
SEK 39m

JUNE 2018
Private Placement

SEK 108m

JUNE 2018
Rights Issue

Join Lead Manager
SEK 127m

JUNE 2018
Private Placement

SEK 50m

MAY 2018
IPO

SEK 30m

APRIL 2018
Private Placement

SEK 20m

APRIL 2017
IPO

SEK 60m

MARCH 2017
Rights Issue 

SEK 26m

FEBRUARY 2017
Private Placement

EUR 7m

DECEMBER 2016
Rights Issue
SEK 107m

DECEMBER 2016
Rights Issue 

SEK 24m

FEBRUARI 2018
Private Placement

SEK 20m

NOVEMBER 2017
IPO

SEK 60m

NOVEMBER 2017
IPO

SEK 180m

NOVEMBER 2017
Private Placement

EUR 9m

OCTOBER 2017
IPO

SEK 22m

OCTOBER 2016
Directed Issue

SEK 49m

AUGUST 2016
Private Placement

SEK 60m

JUNE 2016
Directed Issue

SEK 11m

JUNE 2016
Rights Issue

SEK 62m

APRIL 2016
Directed Issue

SEK 11m
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Introduction
Artificial Intelligence (AI) is a set of computer science 
techniques that allows computer software to learn from 
experience, adapt to new inputs and complete tasks that 
resemble human intelligence. The most efficient and popular 
AI technique today is called Deep Learning.

• AI: Science and engineering of building intelligent machines
• Machine Learning (ML): Use data to automatically learn to  
 make predictions
• Deep Learning: Learn to both represent data and make  
 predictions
 

Why now?
Artificial Intelligence is nothing new. It has been in and out 
of the spotlight since the 1950s. So why is everyone saying 
we’re experiencing a revolution unlike anything seen before 
right now? The reason stems from breakthroughs in compu-
tational power, data collection and deep learning. Not only did 
these breakthroughs surprise experts in the field itself, they 
proved AI was finally ready to be put to work across indus-
tries.

The rapid proliferation of AI could not have been possible 
without exponential growth in computing power over the last 
half-century. The major breakthrough came when graphics 
processing units (GPUs), originally designed for video gaming 
and graphics editing, unexpectedly took center stage in the 
world of AI. This was simply because they happened to be 
designed to perform the very operations AI requires – arrays 
of linked processors operating in parallel to supercharge their 
speed. Not only did these GPUs prove to be 20 to 50 times 

more efficient than hardware used earlier for Deep Learning 
computations, they were also far cheaper. Suddenly AI com-
putations no longer needed to be run on supercomputers in 
specialized labs. Instead, ever-faster, ever-cheaper computer 
chips made the hardware required for AI available to organi-
zations of all sizes.

To solve problems and make improvements in manufactur-
ing, medicine, finance, transportation – everywhere, AI needs 
data about that specific task or problem to process and learn 
from. It’s no coincidence that today’s AI awakening coincides 
with the rise of Big Data. Widespread adoption of cloud com-
puting, self-monitoring cell phones and a new plethora of tiny, 
powerful cameras and sensors are offering up trillions of data 
points for AI to glean new insights from at any given moment. 

Lowering the cost of predictions
In a broad sense AI is a technological disruption that lowers 
the cost of predictions, just like internet lowered the cost of 
distributing information and transistors lowered the cost of 
arithmetic. Adoption of AI technologies is widely believed to 
drive innovation across sectors and could generate major  
social welfare and productivity benefits for countries around 
the world. AI appears to be transforming into a general  
purpose technology (GPT).

Still some challenges
In spite of recent advancements, especially those involv-
ing the application of cognitive thinking, machines are still 
limited when it comes to improvisation. They mostly follow 
programmed algorithms that only allow them to act in a 
pre-determined manner for each conceived situation and are 
therefore subject to a fundamental limitation of data-driven 
statistical inference. They come up short when faced with 
a novel situation since they do not yet have the ‘common 
sense’ that is the hallmark of human experience. Some other 
challenges with AI development:

• Lack of expertise
• Expensive and specialised hardware
• Massive software engineering overhead
• Quality of data and cost of obtaining that data
• Tools either too complex or too dumbed down

INTRODUCTION

Figure 1: Timeline, AI evolution. Source: nvidia

1950 1960 1970 1980 1990 2000 2010

Artificial Intelligence

Machine Learning

Deep Learning
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Economy
Worldwide revenue from the AI market is projected to reach as high as 190 billion U.S. dollars 
by 2025. Important to note that AI in this context is a term used to describe a variety of tech-
nologies. These include machine learning, computer vision, deep learning, natural language 
processing, among others. According to Tractica the largest proportion of revenues come from 
the AI for enterprise applications (B2B services, such as HR, security, communications, legal, 
marketing, e-commerce).
 

Startup activity
Globally, investment in AI startups continues its steady ascent. From a total of $5.0B raised in 
2011 to over $40.4B in 2018 alone, funding has increased with an average annual growth rate of 
over 48% between 2010 and 2018. 

ECONOMY

AI market size/revenue comparisons 2016-2025 (billion U.S. dollars)

Source: Grand View Research; MarketsandMarkets; IDC; Tractica; Frost & Sullivan; Statista; UBS
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IDC (September 2018) Tractica (June 2018)
MarketsandMarkets (February 2018) Grand View Research (July 2017)
Frost & Sullivan (November 2017) Rethink (July 2018)
Allied Market Research (September 2018) UBS (January 2018)

AI private investments worldwide, 2011-2019 (billion U.S. dollars)

Source: CAPIQ; Stanford; Crunchbase; Quid; As of October 2019 and investments over $400k
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ECONOMY

Number of AI companies receiving funding, 2014-2019

Source: CAPIQ; Stanford; Crunchbase; Quid; As of October 2019 and investments over $400k
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The number of AI companies receiving funding is also increasing, with over 3000 AI companies 
receiving funding in 2018. Between 2014 and 2019, a total of 15 798 investments have been 
made in AI startups globally, with an average investment size of approximately $8.6M.

Worldwide AI private investments by startup cluster, 2018-2019

Source: CAPIQ; Stanford; Crunchbase; Quid
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4%
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4%
5%

6%
6%

10%

Ecommerce, Marketing
Cloud and datacenter

Robotic automation
AR and VR

Healthcare and medical
Cybersecurity
Fashion retail

Lending, and loans
Data and database

Real estate and property
Semiconductors

Finance, Identity Authentication
Digital content

Facial recognition
Drug, Cancer study

Autonomous vehicles

The largest sector for AI-related investment can be seen in the graph below. Autonomous 
Vehicles (AVs) received the lion’s share of global investment over the last year with $7.7B 
(9.9% of the total), followed by drug, cancer and therapy, facial recognition, video content  
and fraud detection and finance.
 

In 2019 robot process automation grew most rapidly, followed by supply chain management 
and industrial automation. Other sectors like semiconductor chips, facial recognition, real 
estate, quantum computing, crypto and trading operations have also experienced substantial 
growth in terms of global private investment.
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M&A and IPOs
The chart below plots the volume of different types of investment activity over time. VC-driven 
private investment accounted for about half of total investments in AI in 2019, with M&A and 
public offerings taking the major share of the remaining half. Alibaba’s IPO in 2014 accounts for 
the significant volume of IPO investment in 2014.

The number of acquisitions are also growing rapidly, reaching 166 in 2018.

Global AI Investment by type, 2011-2019

Source: CAPIQ; Stanford; Crunchbase; Quid; As of October 2019 and investments over $400k
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Acquisitions of AI startup companies worldwide 2010-2019

Source: CB Insights; *) as of August 2019
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Valuation
It is difficult to find listed companies where the single largest value driver is attributable to AI. 
The major tech companies in China and the US are leaders in the field and have been included 
in the list below. The other two groups consist partly of American but also Swedish companies, 
where AI is at least a central part of the business. Although it is not appropriate to compare 
most of the companies below directly with each other, we would argue that Alphabet and  
Facebook looks relatively attractive (in relation to this peer group and the overall market)  
given their competitive positions and growth rates

2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022

Big Tech, US
Microsoft 1 544 552 9,9 8,9 7,9 21,1 18,8 16,3 26,1 23,5 19,9 24% 11% 11% 30% 12% 15% 38% 11% 18%
Apple 1 935 039 7,1 6,3 6,0 25,1 21,9 20,8 29,5 24,8 23,7 5% 13% 5% 1% 15% 5% 3% 19% 5%
Amazon 1 656 493 4,5 3,8 3,3 31,1 24,9 20,2 87,1 60,3 42,1 31% 18% 17% 33% 25% 23% 31% 45% 43%
Alphabet 950 903 6,7 5,6 4,7 16,1 13,1 11,3 25,9 20,7 18,1 -12% 20% 18% 24% 22% 16% 7% 25% 14%
Facebook 732 542 9,2 7,4 6,2 18,6 14,7 12,2 27,2 21,2 17,9 13% 24% 20% 28% 26% 20% 12% 28% 19%

Average 7,5 6,4 5,6 22,4 18,7 16,2 39,2 30,1 24,4 12% 17% 14% 23% 20% 16% 18% 26% 20%
Mean 7,1 6,3 6,0 21,1 18,8 16,3 27,2 23,5 19,9 13% 18% 17% 28% 22% 16% 12% 25% 18%

Tech, US
Intel 219 665 2,9 3,0 2,9 6,2 7,1 6,0 9,1 10,2 9,0 4% -2% 5% 8% N/A 18% 10% N/A 13%
IBM 164 680 2,2 2,2 2,1 9,4 8,8 9,1 14,6 12,6 11,7 -4% 2% 2% 0% 6% -2% 14% 16% 7%
NVIDIA 310 520 19,7 16,6 14,6 45,9 38,5 36,0 51,4 43,7 35,4 34% 19% 14% 66% 19% 7% 59% 18% 23%
Salesforce 224 455 10,8 9,2 7,8 36,6 31,3 25,6 61,8 50,6 39,4 56% 18% 18% N/A 17% 22% N/A 22% 28%
Nuance 9 867 6,7 6,5 6,2 26,8 27,1 21,8 27,6 29,5 24,9 N/A 4% 3% 26% -1% 24% N/A -7% 19%
Box 3 097 4,5 4,0 3,6 N/A 25,0 18,8 N/A 44,2 27,9 14% 12% 11% N/A N/A 33% 4% N/A 59%
Synaptics 2 619 2,1 2,0 2,0 8,5 8,2 8,7 9,5 9,2 9,7 N/A N/A -1% N/A 4% -5% N/A 3% -5%
Commvault 1 523 2,2 2,1 2,0 11,4 11,9 11,2 13,5 12,5 N/A 4% 6% N/A -4% 6% N/A 8% N/A
Secureworks 874 1,3 1,1 1,0 N/A 7,0 5,3 N/A 13,0 7,9 34% 11% 10% N/A N/A 32% N/A N/A 64%

Average 5,8 5,2 4,7 20,7 18,3 15,8 26,8 25,1 20,8 23% 8% 8% 25% 7% 15% 22% 10% 26%
Mean 2,9 3,0 2,9 11,4 11,9 11,2 14,6 13,0 18,3 24% 8% 6% 17% 5% 18% 12% 12% 21%

Big Tech, China
Alibaba 4 493 545 9,5 7,8 N/A 25,3 22,5 N/A 35,9 30,3 N/A 26% 22% N/A 32% 12% N/A 6% 19% N/A
Tencent 4 888 614 7,3 5,8 4,7 24,1 19,2 15,6 34,6 26,6 20,9 78% 26% 22% 116% 26% 23% N/A 30% 27%
Baidu 221 858 2,1 1,9 1,7 10,5 8,5 7,3 20,5 16,1 13,7 -1% 13% 11% -24% 22% 17% 71% 28% 17%

Average 6,3 5,1 3,2 19,9 16,7 11,4 30,4 24,3 17,3 34% 20% 16% 41% 20% 20% 39% 25% 22%
Mean 7,3 5,8 3,2 24,1 19,2 11,4 34,6 26,6 17,3 26% 22% 16% 32% 22% 20% 39% 28% 22%

Tech, Sweden
Artificial Solutions 639 8,4 5,4 3,7 N/A N/A 29,2 -7,8 -15,2 N/A 55% 54% 49% N/A N/A N/A N/A N/A N/A
Mycronic 18 519 4,6 4,2 4,1 18,2 14,6 14,8 21,0 16,5 17,1 -6% 10% 3% -22% 25% -1% -22% 27% -3%
Smarteye 1 923 27,6 13,0 5,0 N/A N/A 13,0 N/A N/A 24,4 40% 112% 162% N/A N/A N/A N/A N/A N/A
Ericsson 295 733 1,3 1,2 1,2 9,6 8,2 7,6 12,6 10,5 9,8 3% 4% 3% 61% 16% 9% 115% 20% 7%
Veoneer 1 041 0,8 0,7 0,5 -3,5 -6,5 N/A -2,7 -4,1 -10,3 -33% 25% 23% N/A N/A N/A N/A N/A N/A

Average 8,5 4,9 2,9 8,1 5,5 16,1 5,8 1,9 10,2 12% 41% 48% 19% 21% 4% 47% 23% 2%
Mean 4,6 4,2 3,7 9,6 8,2 13,9 4,9 3,2 13,4 3% 25% 23% 19% 21% 4% 47% 23% 2%

Source: Bloomberg, as of September 9 2020; EV in USDm/CNYm/SEKm for US/Chinese/Swedish companies. The heatmaps are grouped based on all three years for each metric, across all companies

EBIT growth y/y
Company

EV/SALES EV/EBITDA EV/EBIT Sales growth y/y EBITDA growth y/y
EV

VALUATION
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Industry Adoption
The following graphs show the result of a McKinsey & Company survey of 2 360 company 
respondents, each answering about their organizations. The results suggest a growing number 
of organizations are adopting AI globally. 

58 percent of respondents report that their companies are using AI in at least one function or 
business unit, up from 47 in 2018. AI adoption within businesses has also increased. 30 percent 
of respondents report that AI is embedded across multiple areas of their business, compared 
with 21 percent in 2018.

Companies are most likely to adopt AI in functions that provide core value in their industry. For 
example, respondents in the automotive industry are the most likely to report adoption of AI in 
manufacturing, and those working in financial services are more likely than others to say their 
companies have adopted AI in risk functions

INDUSTRY ADOPTION
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INDUSTRY ADOPTION

Across industries, respondents are most likely to identify robotic process automation, computer 
vision, and machine learning as capabilities embedded in standard business processes within 
their company. However, the capabilities adopted vary substantially by industry.



18
REDEYE - AI/MACHINE LEARNING

Technical Performance
The technical performance chapter is based on data and information from Stanford University’s 
Human Center Artificial Intelligence Institute (HAI).

ImageNet & Computer Vision
ImageNet is a public image dataset of over 14 million images, created in 2009, to address  
the issue of scarcity of training data in the field of computer vision. The graph below shows 
accuracy scores for image classification on the ImageNet dataset over time of the best  
performing models, which can be viewed as a proxy for broader progress in supervised  
learning for image recognition. The first method surpassing human performance was  
published in 2015 (i.e. <75%).

Image classification: ImageNet accuracy, Jan 2013-Jan 2019

Source: Stanford, PapersWithCode
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Training time and costs in public clouds
Measuring how long it takes to train a model and associated costs is important because it is a 
measurement of the maturity of AI development infrastructure, reflecting advances in software 
and hardware. The graph below shows the time required to train an image classification model 
to a top accuracy on ImageNet corpora when using public cloud infrastructure. Improvements 
here give an indication of how rapidly AI developers can re-train networks to account for new 
data – a critical capability when seeking to develop services, systems, and products that can 
be updated with new data in response to changes in the world. In a year and a half, the time 
required to train a network on cloud infrastructure for supervised image recognition has fallen 
from about three hours in October 2017 to about 88 seconds in July, 2019.

 The next graph shows the training cost as measured by the cost of public cloud instances to 
train an image classification model to a top accuracy on ImageNet. The first benchmark was 
model that required over 13 days of training time and that cost over $2 300 in October, 2017. 
The latest benchmark with lowest cost was slightly around $13 in October, 2018.

 

ImageNet training time

Source: Stanford DAWN Project
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03:59:59

00:30:43 00:18:06 00:09:22 00:02:43 00:01:28

October 2017 January 2018 July 2019

ImageNet training cost

Source: Stanford DAWN Project

$1 112

$ 358

$ 82 $ 49
$ 13
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TECHNICAL PERFORMANCE
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Activity recognition in videos
In addition to image analysis, algorithms for understanding and analyzing videos are an im-
portant focus in the computer vision research community. ActivityNet, a new large-scale video 
benchmark for human activity understanding, has a challenge for Temporal Activity Localiza-
tion. In this task, algorithms are given long video sequences that depict more than one activity, 
and each activity is performed in a sub-interval of the video but not during its entire duration. 
Algorithms are then evaluated on how precisely they can temporally localize each activity  
within the video as well as how accurately they can classify the interval into the correct activity 
category. The figures below show the overall performance and hardest/easiest classes.

Mean average precision, best model performance per year

Source: ActivityNet
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Visual Question Anwering (VQA) Challenge 
The VQA challenge incorporates both computer vision and natural language understanding. 
The VQA challenge tests how well computers can jointly reason over these two distinct data 
distributions. The VQA challenge uses a dataset containing open-ended questions about the 
contents of images. Successfully answering these questions requires an understanding of 
vision, language and common sense knowledge. In 2019, the overall accuracy grew by +2.85% 
to 75.28%. To get a sense of the challenge, you can try online VQA demos out at https://vqa.
cloudcv.org/. Give it a try!

 

Language
Being able to analyze text is a crucial, multipurpose AI capability. In the language domain, a 
good example is GLUE, the General Language Understanding Evaluation benchmark. GLUE tests 
single AI systems on nine distinct tasks in an attempt to measure the general text-processing 
performance of AI systems. As an illustration of the pace of progress in this domain, though the 
benchmark was only released in May 2018, performance of submitted systems crossed non-ex-
pert human performance in June, 2019. 

Visual Question Answering (VQA) challenge, Dec'16-May'19

Source: VQA Challenge
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Human Level Performance Milestones
Since 2017 Stanford has included a timeline of circumstanc-
es where AI reached or beat human-level performance. The 
list outlined game playing achievements, accurate medical 
diagnoses, and other general, but sophisticated, human tasks 
that AI performed at a human or superhuman level. This year 
(2019), two new achievements are added to that list. It is 
important not to over-interpret these results. The tasks below 
are highly specific, and the achievements, while impressive, 
say nothing about the ability of the systems to generalize to 
other tasks.

1980: Othello
In the 1980s Kai-Fu Lee and Sanjoy Mahajan developed BILL, 
a Bayesian learningbased system for playing the board game 
Othello. In 1989, the program won the US national tourna-
ment of computer players, and beat the highest ranked  
US player, Brian Rose, 56—8. In 1997, a program named  
Logistello won every game in a six game match against  
the reigning Othello world champion.

1995: Checkers
In 1952, Arthur Samuels built a series of programs that 
played the game of checkers and improved via self-play. 
However, it was not until 1995 that a checkers-playing 
program, Chinook, beat the world champion.

1997: Chess
Some computer scientists in the 1950s predicted that a  
computer would defeat the human chess champion by 1967, 
but it was not until 1997 that IBM’s DeepBlue system beat 
chess champion Gary Kasparov. Today, chess programs  
running on smartphones can play at the grandmaster level.

2011: Jeopardy!
In 2011, the IBM Watson computer system competed on the 
popular quiz show Jeopardy! against former winners Brad 
Rutter and Ken Jennings. Watson won the first place prize  
of $1 million.

2015: Atari Games
In 2015, a team at Google DeepMind used a reinforcement 
learning system to learn how to play 49 Atari games. The 
system was able to achieve human-level performance in a 
majority of the games (e.g., Breakout),

2016: Object Classification in ImageNet
In 2016, the error rate of automatic labelling of ImageNet 
declined from 28% in 2010 to less than 3%. Human perfor-
mance is about 5%.

2016: Go
In March of 2016, the AlphaGo system developed by the 
Google DeepMind team beat Lee Sedol, one of the world’s 
greatest Go players, 4—1. DeepMind then released AlphaGo 
Master, which defeated the top ranked player, Ke Jie, in March 
of 2017. In October 2017, a Nature paper detailed yet another 
new version, AlphaGo Zero, which beat the original AlphaGo 
system 100—0.

2017: Skin Cancer Classification
In a 2017 Nature article, Esteva et al. describe an AI system 
trained on a data set of 129,450 clinical images of 2,032 
different diseases and compare its diagnostic performance 
against 21 board-certified dermatologists. They find the AI 
system capable of classifying skin cancer at a level of com-
petence comparable to the dermatologists.

2017: Speech Recognition on Switchboard
In 2017, Microsoft and IBM both achieved performance 
within close range of “human-parity” speech recognition in the 
limited Switchboard domain
2017: Poker
In January 2017, a program from CMU called Libratus 
defeated four to human players in a tournament of 120,000 
games of two-player, heads up, no-limit Texas Hold’em. In 
February 2017, a program from the University of Alberta 
called DeepStack played a group of 11 professional players 
more than 3,000 games each. DeepStack won enough poker 
games to prove the statistical significance of its skill over the 
professionals.

2017: Ms. Pac-Man
Maluuba, a deep learning team acquired by Microsoft, created 
an AI system that learned how to reach the game’s maximum 
point value of 999,900 on Atari 2600.

2018: Chinese - English Translation
A Microsoft machine translation system achieved human- 
level quality and accuracy when translating news stories 
from Chinese to English. The test was performed on newst-
est2017, a data set commonly used in machine translation 
competitions.

HUMAN LEVEL PERFORMANCE
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2018: Capture the Flag
A DeepMind agent reached human-level performance in  
a modified version of Quake III Arena Capture the Flag  
(a popular 3D multiplayer first-person video game). The 
agents showed human-like behaviours such as navigating, 
following, and defending. The trained agents exceeded the 
win-rate of strong human players both as teammates and 
opponents, beating several existing state-of-the art systems.

2018: DOTA 2
OpenAI Five, OpenAI’s team of five neural networks,  
defeats amateur human teams at Dota 2 (with restrictions). 
OpenAI Five was trained by playing 180 years worth of 
games against itself every day, learning via self-play.  
(OpenAI Five is not yet superhuman, as it failed to beat a 
professional human team)

2018: Prostate Cancer Grading
Google developed a deep learning system that can achieve 
an overall accuracy of 70% when grading prostate cancer in 
prostatectomy specimens. The average accuracy of achieved 
by US board-certified general pathologists in study was 61%. 
Additionally, of 10 high-performing individual general patholo-
gists who graded every sample in the validation set, the deep 
learning system was more accurate than 8.

One of the fascinating things about the search for AI is that it’s been so hard to 
predict which parts would be easy or hard. At first, we thought that the quintes-
sential preoccupations of the officially smart few, like plaing chess or proving 
theorems – the corridas of nerd machismo –would prove to be hardest for 
computers. In fact, they turn out to be easy. Things every dummy can do, like 
recognizing objects or picking them up, are much harder. And it turns out to be 
much easier to simulate the reasoning of a highly trained adult expert than to 
mimic the ordinary learning of every baby.

ALISON GOPNIK, COGNITIVE SCIENTIST

2018: Alphafold
DeepMind developed Alphafold that uses vast amount of  
geometric sequence data to predict the 3D structure of  
protein at an unparalleled level of accuracy than before.

2019: Alphastar
DeepMind developed Alphastar to beat a top professional 
player in Starcraft II.

2019: Detect diabetic retinopathy (DR)  
with specialist-level accuracy
Recent study shows one of the largest clinical validation of 
a deep learning algorithm with significantly higher accuracy 
than specialists. The tradeoff for reduced false negative rate 
is slightly higher false positive rates with the deep learning 
approach.

HUMAN LEVEL PERFORMANCE
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Appendix I

In this appendix we include an article from Andreessen Horowitz, 
one of the world’s leading venture capital firms. They have studied 
a number of AI/ML companies and offers some very interesting 
thoughts on how to think about these companies. While it’s still 
early days, according to Andreesen Horowitz, AI/ML companies 
tend to have different margin, scaling and defensibility properties 
from traditional software. 
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The New Business of AI (and how  
It’s different from Traditional Software)
At a technical level, artificial intelligence seems to be the 
future of software. AI is showing remarkable progress on a 
range of difficult computer science problems, and the job of 
software developers – who now work with data as much as 
source code – is changing fundamentally in the process.

Many AI companies (and investors) are betting that this 
relationship will extend beyond just technology – that AI 
businesses will resemble traditional software companies as 
well. Based on our experience working with AI companies, 
we’re not so sure.

We are huge believers in the power of AI to transform busi-
ness: We’ve put our money behind that thesis, and we will 
continue to invest heavily in both applied AI companies and 
AI infrastructure. However, we have noticed in many cases 
that AI companies simply don’t have the same economic 
construction as software businesses. At times, they can even 
look more like traditional services companies. In particular, 
many AI companies have:

1. Lower gross margins due to heavy cloud infrastructure  
 usage and ongoing human support;
2. Scaling challenges due to the thorny problem of  
 edge cases;
3. Weaker defensive moats due to the commoditization of AI  
 models and challenges with data network effects.

Anecdotally, we have seen a surprisingly consistent pattern in 
the financial data of AI companies, with gross margins often 
in the 50-60% range – well below the 60-80%+ benchmark for 
comparable SaaS businesses. Early-stage private capital can 
hide these inefficiencies in the short term, especially as some 
investors push for growth over profitability. It’s not clear, 
though, that any amount of long-term product or go-to-mar-
ket (GTM) optimization can completely solve the issue.

Just as SaaS ushered in a novel economic model compared 
to on-premise software, we believe AI is creating an essen-
tially new type of business. So this post walks through some 
of the ways AI companies differ from traditional software 
companies and shares some advice on how to address those 
differences. Our goal is not to be prescriptive but rather help 
operators and others understand the economics and strate-
gic landscape of AI so they can build enduring companies.

Software + services = AI 
The beauty of software (including SaaS) is that it can be 
produced once and sold many times. This property creates a 
number of compelling business benefits, including recurring 
revenue streams, high (60-80%+) gross margins, and – in rel-
atively rare cases when network effects or scale effects take 
hold – superlinear scaling. Software companies also have the 
potential to build strong defensive moats because they own 
the intellectual property (typically the code) generated by their 
work.

Service businesses occupy the other end of the spectrum. 
Each new project requires dedicated headcount and can be 
sold exactly once. As a result, revenue tends to be non-recur-
ring, gross margins are lower (30-50%), and scaling is linear 
at best. Defensibility is more challenging – often based on 
brand or incumbent account control – because any IP not 
owned by the customer is unlikely to have broad applicability.

AI companies appear, increasingly, to combine elements of 
both software and services.

Most AI applications look and feel like normal software. They 
rely on conventional code to perform tasks like interfacing 
with users, managing data, or integrating with other systems. 
The heart of the application, though, is a set of trained data 
models. These models interpret images, transcribe speech, 
generate natural language, and perform other complex tasks. 
Maintaining them can feel, at times, more like a services busi-
ness – requiring significant, customer-specific work and input 
costs beyond typical support and success functions.

This dynamic impacts AI businesses in a number of impor-
tant ways. We explore several – gross margins, scaling, and 
defensibility – in the following sections.

Gross Margins, Part 1: Cloud infrastructure  
is a substantial – and sometimes hidden  
– cost for AI companies 
In the old days of on-premise software, delivering a product 
meant stamping out and shipping physical media – the cost 
of running the software, whether on servers or desktops, was 
borne by the buyer. Today, with the dominance of SaaS, that 
cost has been pushed back to the vendor. Most software 
companies pay big AWS or Azure bills every month – the 
more demanding the software, the higher the bill.

APPENDIX I
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AI, it turns out, is pretty demanding:
• Training a single AI model can cost hundreds of thousands  
 of dollars (or more) in compute resources. While it’s t
 empting to treat this as a one-time cost, retraining is 
 increasingly recognized as an ongoing cost, since the 
 data that feeds AI models tends to change over time 
 (a phenomenon known as “data drift”).

• Model inference (the process of generating predictions 
 in production) is also more computationally complex  
 than operating traditional software. Executing a long series  
 of matrix multiplications just requires more math than, for  
 example, reading from a database.
• AI applications are more likely than traditional software  
 to operate on rich media like images, audio, or video. 
 These  types of data consume higher than usual storage  
 resources, are expensive to process, and often suffer from  
 region of interest issues – an application may need to 
 process a large file to find a small, relevant snippet.

• We’ve had AI companies tell us that cloud operations can  
 be more complex and costly than traditional approaches,  
 particularly because there aren’t good tools to scale AI 
 models globally. As a result, some AI companies have to  
 routinely transfer trained models across cloud regions 
 – racking up big ingress and egress costs – to improve  
 reliability, latency, and compliance.

Taken together, these forces contribute to the 25% or more 
of revenue that AI companies often spend on cloud resourc-
es. In extreme cases, startups tackling particularly complex 
tasks have actually found manual data processing cheaper 
than executing a trained model.

Help is coming in the form of specialized AI processors that 
can execute computations more efficiently and optimization 
techniques, such as model compression and cross-compila-
tion, that reduce the number of computations needed.

But it’s not clear what the shape of the efficiency curve will 
look like. In many problem domains, exponentially more 
processing and data are needed to get incrementally more 
accuracy. This means – as we’ve noted before – that model 
complexity is growing at an incredible rate, and it’s unlike-
ly processors will be able to keep up. Moore’s Law is not 
enough. (For example, the compute resources required to 
train state-of-the-art AI models has grown over 300,000x 
since 2012, while the transistor count of NVIDIA GPUs has 
grown only ~4x!) Distributed computing is a compelling 
solution to this problem, but it primarily addresses speed – 
not cost.

Gross Margins, Part 2: Many AI applications rely  
on “humans in the loop” to function at a high level  
of accuracy 
Human-in-the-loop systems take two forms, both of which 
contribute to lower gross margins for many AI startups.

First: training most of today’s state-of-the-art AI models 
involves the manual cleaning and labeling of large datasets. 
This process is laborious, expensive, and among the biggest 
barriers to more widespread adoption of AI. Plus, as we dis-
cussed above, training doesn’t end once a model is deployed. 
To maintain accuracy, new training data needs to be continu-
ally captured, labeled, and fed back into the system. Although 
techniques like drift detection and active learning can reduce 
the burden, anecdotal data shows that many companies 
spend up to 10-15% of revenue on this process – usually not 
counting core engineering resources – and suggests ongoing 
development work exceeds typical bug fixes and feature 
additions.

Second: for many tasks, especially those requiring great-
er cognitive reasoning, humans are often plugged into AI 
systems in real time. Social media companies, for example, 
employ thousands of human reviewers to augment AI-based 
moderation systems. Many autonomous vehicle systems 
include remote human operators, and most AI-based medical 
devices interface with physicians as joint decision makers. 
More and more startups are adopting this approach as the 
capabilities of modern AI systems are becoming better 
understood. A number of AI companies that planned to sell 
pure software products are increasingly bringing a services 
capability in-house and booking the associated costs.

The need for human intervention will likely decline as the 
performance of AI models improves. It’s unlikely, though, that 
humans will be cut out of the loop entirely. Many problems 
– like self-driving cars – are too complex to be fully automat-
ed with current-generation AI techniques. Issues of safety, 
fairness, and trust also demand meaningful human oversight 
– a fact likely to be enshrined in AI regulations currently under 
development in the US, EU, and elsewhere.

Even if we do, eventually, achieve full automation for certain 
tasks, it’s not clear how much margins will improve as a 
result. The basic function of an AI application is to process a 
stream of input data and generate relevant predictions. The 
cost of operating the system, therefore, is a function of the 
amount of data being processed. Some data points are han-
dled by humans (relatively expensive), while others are pro-
cessed automatically by AI models (hopefully less expensive). 
But every input needs to be handled, one way or the other.
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For this reason, the two categories of costs we’ve discussed 
so far – cloud computing and human support – are actually 
linked. Reducing one tends to drive an increase in the other. 
Both pieces of the equation can be optimized, but neither one 
is likely to reach the near-zero cost levels associated with 
SaaS businesses.

Scaling AI systems can be rockier than expected, 
because AI lives in the long tail  
For AI companies, knowing when you’ve found product-mar-
ket fit is just a little bit harder than with traditional software. 
It’s deceptively easy to think you’ve gotten there – especially 
after closing 5-10 great customers – only to see the backlog 
for your ML team start to balloon and customer deployment 
schedules start to stretch out ominously, drawing resources 
away from new sales.

The culprit, in many situations, is edge cases. Many AI apps 
have open-ended interfaces and operate on noisy, unstruc-
tured data (like images or natural language). Users often 
lack intuition around the product or, worse, assume it has 
human/superhuman capabilities. This means edge cases are 
everywhere: as much as 40-50% of intended functionality for 
AI products we’ve looked at can reside in the long tail of user 
intent.

Put another way, users can – and will – enter just about 
anything into an AI app.

Handling this huge state space tends to be an ongoing chore. 
Since the range of possible input values is so large, each new 
customer deployment is likely to generate data that has never 
been seen before. Even customers that appear similar – two 
auto manufacturers doing defect detection, for example 
– may require substantially different training data, due to 
something as simple as the placement of video cameras on 
their assembly lines.

One founder calls this phenomenon the “time cost” of AI prod-
ucts. Her company runs a dedicated period of data collection 
and model fine-tuning at the start of each new customer 
engagement. This gives them visibility into the distribution 
of the customer’s data and eliminates some edge cases 
prior to deployment. But it also entails a cost: the company’s 
team and financial resources are tied up until model accura-
cy reaches an acceptable level. The duration of the training 
period is also generally unknown, since there are typically few 
options to generate training data faster… no matter how hard 
the team works.

AI startups often end up devoting more time and resources to 
deploying their products than they expected. Identifying these 
needs in advance can be difficult since traditional prototyp-
ing tools – like mockups, prototypes, or beta tests – tend to 
cover only the most common paths, not the edge cases. Like 
traditional software, the process is especially time-consum-
ing with the earliest customer cohorts, but unlike traditional 
software, it doesn’t necessarily disappear over time.

The playbook for defending AI businesses is  
still being written  
Great software companies are built around strong defensive 
moats. Some of the best moats are strong forces like net-
work effects, high switching costs, and economies of scale.

All of these factors are possible for AI companies, too.  The 
foundation for defensibility is usually formed, though – es-
pecially in the enterprise – by a technically superior product. 
Being the first to implement a complex piece of software can 
yield major brand advantages and periods of near-exclusivity.

In the AI world, technical differentiation is harder to achieve. 
New model architectures are being developed mostly in open, 
academic settings. Reference implementations (pre-trained 
models) are available from open-source libraries, and model 
parameters can be optimized automatically. Data is the 
core of an AI system, but it’s often owned by customers, in 
the public domain, or over time becomes a commodity. It 
also has diminishing value as markets mature and shows 
relatively weak network effects. In some cases, we’ve even 
seen diseconomies of scale associated with the data feeding 
AI businesses. As models become more mature – as argued 
in “The Empty Promise of Data Moats” – each new edge case 
becomes more and more costly to address, while delivering 
value to fewer and fewer relevant customers.

This does not necessarily mean AI products are less defensi-
ble than their pure software counterparts. But the moats for 
AI companies appear to be shallower than many expected. AI 
may largely be a pass-through, from a defensibility stand-
point, to the underlying product and data.

Building, scaling, and defending great AI companies  
– practical advice for founders   
We believe the key to long-term success for AI companies is 
to own the challenges and combine the best of both services 
and software. In that vein, here are a number of steps found-
ers can take to thrive with new or existing AI applications.
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Eliminate model complexity as much as possible. We’ve 
seen a massive difference in COGS between startups that 
train a unique model per customer versus those that are able 
to share a single model (or set of models) among all custom-
ers. The “single model” strategy is easier to maintain, faster 
to roll out to new customers, and supports a simpler, more 
efficient engineering org. It also tends to reduce data pipeline 
sprawl and duplicative training runs, which can meaningfully 
improve cloud infrastructure costs. While there is no silver 
bullet to reaching this ideal state, one key is to understand 
as much as possible about your customers – and their data 
– before agreeing to a deal. Sometimes it’s obvious that a 
new customer will cause a major fork in your ML engineering 
efforts. Most of the time, the changes are more subtle, involv-
ing only a few unique models or some fine-tuning. Making 
these judgment calls – trading off long-term economic health 
versus near-term growth – is one of the most important jobs 
facing AI founders.

Choose problem domains carefully – and often narrowly 
– to reduce data complexity. Automating human labor is a 
fundamentally hard thing to do. Many companies are finding 
that the minimum viable task for AI models is narrower than 
they expected. Rather than offering general text suggestions, 
for instance, some teams have found success offering short 
suggestions in email or job postings. Companies working 
in the CRM space have found highly valuable niches for AI 
based just around updating records. There is a large class 
of problems, like these, that are hard for humans to perform 
but relatively easy for AI. They tend to involve high-scale, 
low-complexity tasks, such as moderation, data entry/coding, 
transcription, etc. Focusing on these areas can minimize the 
challenge of persistent edge cases – in other words, they can 
simplify the data feeding the AI development process.

Plan for high variable costs. As a founder, you should have a 
reliable, intuitive mental framework for your business model. 
The costs discussed in this post are likely to get better – 
reduced by some constant – but it would be a mistake to 
assume they will disappear completely (or to force that 
unnaturally). Instead, we suggest building a business model 
and GTM strategy with lower gross margins in mind. Some 
good advice from founders: Understand deeply the distribu-
tion of data feeding your models. Treat model maintenance 
and human failover as first-order problems. Track down and 
measure your real variable costs – don’t let them hide in 
R&D. Make conservative unit economic assumptions in your 
financial models, especially during a fundraise. Don’t wait for 
scale, or outside tech advances, to solve the problem.

Embrace services. There are huge opportunities to meet the 
market where it stands. That may mean offering a full-stack 
translation service rather than translation software or running 
a taxi service rather than selling self-driving cars. Building 
hybrid businesses is harder than pure software, but this 
approach can provide deep insight into customer needs and 
yield fast-growing, market-defining companies. Services can 
also be a great tool to kickstart a company’s go-to-market 
engine – see this post for more on this – especially when 
selling complex and/or brand new technology. The key is pur-
sue one strategy in a committed way, rather than supporting 
both software and services customers.

Plan for change in the tech stack. Modern AI is still in its 
infancy. The tools that help practitioners do their jobs in an 
efficient and standardized way are just now being built. Over 
the next several years, we expect to see widespread avail-
ability of tools to automate model training, make inference 
more efficient, standardize developer workflows, and monitor 
and secure AI models in production. Cloud computing, in 
general, is also gaining more attention as a cost issue to 
be addressed by software companies. Tightly coupling an 
application to the current way of doing things may lead to an 
architectural disadvantage in the future.

Build defensibility the old-fashioned way. While it’s not clear 
whether an AI model itself – or the underlying data – will pro-
vide a long-term moat, good products and proprietary data 
almost always builds good businesses. AI gives founders 
a new angle on old problems. AI techniques, for example, 
have delivered novel value in the relatively sleepy malware 
detection market by simply showing better performance. The 
opportunity to build sticky products and enduring business-
es on top of initial, unique product capabilities is evergreen. 
Interestingly, we’ve also seen several AI companies cement 
their market position through an effective cloud strategy, sim-
ilar to the most recent generation of open-source companies.

To summarize: most AI systems today aren’t quite software, 
in the traditional sense. And AI businesses, as a result, don’t 
look exactly like software businesses. They involve ongoing 
human support and material variable costs. They often don’t 
scale quite as easily as we’d like. And strong defensibility – 
critical to the “build once / sell many times” software model 
– doesn’t seem to come for free.
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These traits make AI feel, to an extent, like a services busi-
ness. Put another way: you can replace the services firm, but 
you can’t (completely) replace the services.

Believe it or not, this may be good news. Things like variable 
costs, scaling dynamics, and defensive moats are ultimately 
determined by markets – not individual companies. The fact 
that we’re seeing unfamiliar patterns in the data suggests AI 
companies are truly something new – pushing into new mar-
kets and building massive opportunities. There are already 
a number of great AI companies who have successfully 
navigated the idea maze and built products with consistently 
strong performance.

AI is still early in the transition from research topic to pro-
duction technology. It’s easy to forget that AlexNet, which 
arguably kickstarted the current wave of AI software devel-
opment, was published less than eight years ago. Intelligent 
applications are driving the software industry forward, and 
we’re excited to see where they go next.
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Appendix II: Current AI ecosystem

Machine learning

Supervised learning

Unsupervised learning

Reinforcement learning

Robotics

Soft robotics

Swarm robotics
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Serpentine robotics

Artificial neural networks

Deep learning

Convolutional neural networks

Recurrent neural networks

Artificial Intelligence

Figure 1: Current AI ecosystem. Source McKinsey
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Machine learning
In Machine learning, programs learn from existing data and 
apply this knowledge to new data or use it to predict data. 
Machine learning involves designing new learning algorithms 
and improving existing ones to enable computers to act with-
out explicit programming. These algorithms allow computers 
to analyze large volumes of complex data and are used to 
complete tasks like classification, regression, clustering, etc. 
The different types of machine learning are:

Supervised learning: These techniques train the system to 
respond appropriately to particular stimuli. For this, the learn-
ing algorithm is fed with a series of inputs as well as with the 
corresponding outputs. The algorithm then applies this same 
set of rules in the future.

Unsupervised learning: Here, the system is not provided  
with the right answer but is expected to learn by itself. It does 
this by exploring the data on its own to find some sort of 
structure or patterns. In other words, the AI system uses its 
experience of solving one problem to solve another related 
problem. This type of machine learning can be applied to 
identify consumers with similar purchasing behaviours in 
order to deliver personalized marketing, for example.

Reinforcement learning: Inspired by behaviourist psychol- 
ogy, the algorithm learns through a trial and error process in 
which the actions are either virtually ‘rewarded’ or ‘punished’. 
It then forms a memory of each experience and uses this 
learning for subsequent experiences. DeepMind’s (a Google 
AI company) win over the world champion in the game of  
Go is an example of reinforcement learning.

Robotics
The field of robotics is concerned with developing and train-
ing robots. Usually, the capabilities of a robot to interact with 
people and the world follows general rules and is predictable.
However, current efforts also revolve around using deep 
learning to train robots to manipulate situations and act with 
a certain degree of self-awareness. Advances in machine 
learning, including computer vision and tactile perception, will 
continue to be key enablers in advancing the capabilities of 
robotics. Currently, there are the following general types of 
robots:

Soft robotics: These robots are built out of soft and deform-
able materials, which gives them the ability to mimic the 
movements of living beings. These structures can achieve 
complex movements and are more adaptable than traditional 
rigid robots. For example, Soft Robotics Inc. makes robotic 
grippers that are used to handle tender items such as soft 
foods without damaging them.

Swarm robotics: a field of robotics that deals with the de- 
ployment of a large number of minirobots that often mimic 
insects or animals which operate collectively, such as ants or 
bees.

Touch robotics: Typically used to perform surgeries, these  
robots deliver a sense of touch, feel, and vision to the opera-
tor. They are usually designed as biologically inspired hands.

Humanoid robots: robots similar in structure to a human 
being, with a torso, head, arms, and legs. Some robots might 
only model a part of the body, for example the upper body. 

Serpentine robots: Robots that are designed to mimic the 
movement of snakes in order to navigate through tightly 
packed spaces.

Artificial neural networks (ANN)
Artificial neural networks (ANNs) are built to mimic the work-
ing of a human brain. Connected units (artificial neurons) 
are organized in layers to process information. Each unit can 
transmit a signal to another unit and thereby simulate a hu-
man brain. While neurons in a brain, however, are connected 
in a complex and unpredictable manner, artificial neurons are 
arranged in a linear sequence. The overall process of convert-
ing input into output is based on the programming of each 
neuron. There are three types of artificial neural networks:

Deep learning: These algorithms have many layers of neural 
networks which process information at many levels. Before 
the advent of deep learning, ANNs often only had three layers, 
unlike deep learning networks, which usually have over 10 
layers. This branch of machine learning is especially impor-
tant because it is the first family of algorithms that does not 
require manual intervention. Instead, it learns from raw data, 
very much like a human brain does, making use of different 
types of sensory inputs. Google, with vast data reserves and 
advanced computing resources, is the hub for deep learning 
across the world. The main difference between deep learning 
and other machine learning techniques is that larger neural 
networks keep improving their performance as they get 
access to more and more data, whereas other techniques 
plateau at an earlier point.

Convolutional neural networks (CNN): These are very similar 
to ordinary neural networks in their overall working. The only 
difference is that the connections between neural layers are 
similar to those seen in the animal visual cortex, the part of 
the brain that processes images. These architectures are 
programmed to perceive each input as an image. 

Recurrent neural network (RNN): These neural networks 
differ from others in terms of their architecture. Their neurons 
are connected to each other, thereby allowing them to send 
feedback signals to each other. Here, the information travels 
in loops from layer to layer so that each bit of information 
can be stored as memory and the network can exhibit  
dynamic behavior. It is due to this that RNNs have been  
found to be apt for natural language processing applications.

APPENDIX II: CURRENT AI ECOSYSTEM
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Snapshot

Artificial Solutions
OMXS30

Marketplace First North Stockholm

CEO Lawrence Flynn

Chairman Åsa Hedin

Share information

Share price (SEK) 11.3

Number of shares (M) 47.5

Market cap (MSEK) 537

Net debt (MSEK) 209

Financials

Redeye Estimates

2018 2019 2020E 2021E 2022E

Revenue, MSEK 45 49 62 91 132

Growth -5.9% 9.1% 26.2% 47.0% 45.0%

EBITDA -95 -112 -79 -60 -32

EBITDA margin Neg Neg Neg Neg Neg

EBIT -119 -146 -92 -75 -48

EBIT margin Neg Neg Neg Neg Neg

Pre-tax earnings -146 -182 -131 -90 -63

Net earnings -146 -182 -131 -90 -63

Net margin Neg Neg Neg Neg Neg

Dividend/Share 0.00 0.00 0.00 0.00 0.00

EPS adj. -10.28 -4.20 -2.76 -1.90 -1.32

P/E adj. 0.0 -1.5 -3.9 -5.7 -8.2

EV/S 2.2 8.5 11.7 8.9 6.6

EV/EBITDA -1.0 -3.7 -9.2 -13.3 -27.4

Last updated: 2020-09-08

Owner Equity Votes

Scope 38.8% 38.8%

AFA Försäkring 5.9% 5.9%

SEB-Stiftelsen 4.2% 4.2%

C WorldWide Asset Management 2.8% 2.8%

Andrew Walton-Green 2.7% 2.7%

Johan A. Gustavsson 2.4% 2.4%

Ulf Johansson 2.3% 2.3%

NLISIP 1.9% 1.9%

Sven Härgestam 1.6% 1.6%

John Brehmer 1.6% 1.6%
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Company description
Artificial Solutions (AS) was founded in Stockholm in 2001. The company 

provides a conversational artificial intelligence (AI) platform for enterprises, 

which allows users to have a conversation with an application via text, voice, 

gestures etc. In 2010, the current CEO, Lawrence Flynn, began to transform AS 

from its consultancy origins into a scalable software company. AS released its 

proprietary Teneo platform in 2013. The company has around 110 employees 

and is listed on First North.

Investment case
• Offers an attractive exposure to the conversational AI market

• Validated by mayor customers

• Revenue scalability

• A pressured stock

Offers an attractive exposure to the conversational AI market
As one of the leading vendors of conversational AI technology, Artificial 

Solutions is well-positioned for significant growth. Its underlying market is set 

to grow at around 40% a year over the next several years, while the company 

should harness the benefits of its 2013 transformation into a software-based 

provider, its revised go-to-market strategy and the scaling of its initial 

deployments in this period too.

Major customers/partners
AS’s blue-chip customers such as AT&T, Shell and Vodafone and its partner 

network of leading system integrators (including Accenture, Deloitte and 

KPMG) validate its technology. But now it must meet the key challenge of 

acquiring further customers from its target group of large global enterprises, 

whose sales cycles are usually long and complex. We view its crucial shift to a 

partner-led model as ensuring scalability and efficiency and note that partners’ 

share of revenue has increased from 9% in 2016 to 45% in 2019.

Revenue Scalability
Two of AS’s three revenue streams - licenses and usage fees - provide high 

gross margins (~90%) and recurring revenues. The company’s high operating 

leverage should translate into significant profitability if it succeeds in growing 

with its market while controlling customer churn and acquisition costs.

A pressured stock
Since AS’s reverse takeover in March 2019, the share has had a tough and 

volatile journey. A recent rights issue and guidance cut have put further 

pressure on the stock. For a long-term investor, we see today's share price as a 

good opportunity to buy into the company, given the significant market 

opportunities and its competitive product.

Counter-Thesis
• Strategic failure: The company’s revised, partner-led strategy may not 

deliver the growth it seeks. This would jeopardize the growth story, which

is at the core of our investment case.

• Competition: It would weigh heavily on the conversational AI industry if 

the tech giants were to flex their muscles and exploit their dominant

market positions in the cloud, data and AI. Even if they do not, this area’s

significant potential makes it likely that competition will increase further

going forward.

• Customer concentration: Given its concentrated customer base, any loss

of customers could hurt AS’s revenue significantly. One customer 

accounts for ~20% of AS’s sales and the top five customers account for 

more than 50% of sales, highlighting the importance of a broader 

customer base and revenue diversification to drive growth and 

reduce risk. 

Catalyst types
Growth

Customer acquisition and accelerated growth will be the most important 

catalysts for the share over the next years.
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Snapshot

Ericsson
OMXS30

Marketplace NASDAQ Stockholm

CEO Börje Ekholm

Chairman Ronnie Leten

Share information

Share price (SEK) 97.4

Number of shares (M) 3,334.2

Market cap (MSEK) 324,746

Net debt (MSEK) -19,321

Financials

Redeye Estimates

2018 2019 2020E 2021E 2022E

Revenue, MSEK 210,838 227,216 233,746 242,058 248,500

Growth 2.7% 7.8% 2.9% 3.6% 2.7%

EBITDA 9,560 4,024 29,448 34,075 37,280

EBITDA margin 4.5% 1.8% 12.6% 14.1% 15.0%

EBIT 1,242 10,564 23,761 29,075 32,086

EBIT margin 0.6% 4.7% 10.2% 12.0% 12.9%

Pre-tax earnings -1,463 8,762 23,251 27,875 31,086

Net earnings -6,530 2,223 15,401 19,620 22,088

Net margin Neg 1.0% 6.6% 8.1% 8.9%

Dividend/Share 1.00 1.50 2.00 2.50 3.00

EPS adj. 1.39 0.91 5.14 6.24 6.93

P/E adj. 55.0 89.6 17.1 14.1 12.7

EV/S 1.1 1.1 1.2 1.1 1.0

EV/EBITDA 25.2 63.0 9.2 7.5 6.5

Last updated: 2020-07-17

Owner Equity Votes

Deutsche Bank Trust co America 10.3% 6.0%

State Street Bank And Trust co 8.8% 5.2%

Investor 7.7% 22.8%

Cevian Capital 7.4% 4.4%

UBS AG London Branch 5.3% 3.2%

PRIMECAP 3.9% 2.3%

Swedbank Robur Fonder 3.8% 2.2%

JPM Chase NA 3.5% 2.1%

Vanguard 3.3% 2.1%

BlackRock 3.0% 1.8%
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Company description
Ericsson, with a history of over 140 years and operations in 180 countries, is 

one of three large global players in the mobile networks market. Ericsson’s 

main business areas are Networks (mainly mobile), Digital Services, Managed 

Services and Emerging Business/Other, with the first two areas responsible for 

the majority of revenues. Ericsson had a turnover in 2019 of roughly SEK 227 

billion and an adjusted EBIT margin (exl. SEC/DOJ fee) of around 10%.

Ericsson has faced a tough market in recent years, with negative growth 

triggering major cost cutting, divestment of Sony Mobile and EMP/modems, 

and changes in senior management. This has also activated investments in 

new growth areas such as Cloud Services, IP Networks, TV/Media, OSS/BSS 

and Industry/Society. However, these new areas have not performed well. 

Moreover, in 2018 the mobile network market started to turn around and in 

2019 showed good growth of 12%. We also expect growth to continue in 2020.

Ericsson is headquartered in Kista (Stockholm), Sweden, and has roughly 

99800 employees. The company’s share is listed on NASDAQ.

Investment case
• Ericsson has under delivered during 2016/2017 and the market has been

in decline during these years. However with the strong reports in most

quarters in 2018, 2019, H1'2020 and a turning market, the expectations

on the company is now somewhat high

• Ericsson is still top 3 in the world (in telecommunication equipment) with

a solid customer base

• We expect more effect from the cost cutting program announced and

this will increase the margin going forward. In addition, the valuation of

EV/S 1.2x indicates that the valuation is getting slightly high

• Our DCF-model generates a very limited upside and our fair value of SEK

96 is only slightly lower than the share price is trading

A recovering company in a tough market…

Ericsson has faced a very tough market in the past couple of years, with its key

customers (operators) holding back their investment due to slow growth and

sliding margins. The markets for mobile communication and mobile networks

have contracted in recent years, while Ericsson still believed there would be a

lot of growth. The company started several new initiatives (Cloud Services,

Media etc.) and was very late in adjusting its organization. We have seen (from

2018) that the company have turned around. This has taken the company back

to a more realistic adjusted EBIT margin of almost 10% during 2019.

Ericsson has also a fairly new CEO (2017), Börje Ekholm, and the major

shareholder, Christer Gardell, who have taken a new grip on the company and

started to execute the new strategy. In additon, the CEO has limited experience

of leading a large global company in crisis but he has performed very well

during 2018, 2019 and H1'2020.

…but still top 3 in the world…

Ericsson is still one of the world’s three largest mobile network players, with a

market share of around 30%. In addition, the other two players, Chinese Huawei

and Finnish/French Nokia/Alcatel each have market shares of around 30-35%

but have their own problems. Huawei is still facing difficulties getting into

America, Europe, Japan and some other markets (especially in 5G), while Nokia

Alcatel is in now emerging from the merger.

The market going forward will open up the tightly closed traditional telecom 

sector with new technologies, such as 5G, SDN/NFV and Cloud. This means 

that players like IBM, Intel, Juniper, Cisco and HP may now have a shot at this 

huge potential. Ericsson has a challenge to hinder these new competitors while 

still investing wisely and utilizing its core expertise. Ericsson’s edge is in the 

radio interface and Systems which, together with an offer in Services (recurring 

and rather stable revenues but slightly lower operating margin and one offs), 

should be enough to deliver a better margin going forward.

…and expectations is getting higher

After a rough 2016 and 2017, the share has tumbled and confidence in both the 

management team and the Ericsson share have been low. However, after the 

good reports during 2018, 2019 and 2020, the valuation (EV/S multiple around 

1.2x) indicates that the confidence in the company is to some extent back. If 

we examine estimates for a few years forward, we believe the market 

expectations is now getting somewhat high. Although we do not expect any 

significant growth (a few percent) going forward, we still estimate that Ericsson 

can return to a 11-13% adjusted operating margin (in 2020-2022) and a decent 

dividend. In addition, Ericsson most imortant segment, Networks, showed 

growth in Q1'18-Q2'20 which were very positive.

Bear Points:
There are naturally some major risks in this investerment scenario, such as:

• continued weak/low revenue growth

• cost cutting taking too long or even more cost cutting has to be made

• intense competition (Huawei, Nokia, Samsung, ZTE)

Catalyst types
Large contracts/business deals

Deals in billion USD for 4G, 5G, services etc.

Cutting cost/improved operational efficiencies

Ericsson cost cutting program proceed better than expected and/or they 

announce further cost cutting.

Growth long term, returns in the telecom industry

The underlying growth returns in the industry. Some growth has returned during 

2018, 2019 and 2020.

Cisco buy Ericsson

This would be a fairly good match between the two companies.
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Snapshot

Mycronic
OMXS30

Marketplace NASDAQ Stockholm

CEO Anders Lindqvist

Chairman Patrik Tigerschiöld

Share information

Share price (SEK) 194.9

Number of shares (M) 97.9

Market cap (MSEK) 19,084

Net debt (MSEK) -1,282

Financials

Redeye Estimates

2018 2019 2020E 2021E 2022E

Revenue, MSEK 3,781 4,307 4,095 4,297 4,710

Growth 26.0% 13.9% -4.9% 4.9% 9.6%

EBITDA 1,094 1,307 1,083 904 1,163

EBITDA margin 28.9% 30.4% 26.5% 21.0% 24.7%

EBIT 1,020 1,124 880 845 1,044

EBIT margin 27.0% 26.1% 21.5% 19.7% 22.2%

Pre-tax earnings 1,011 1,122 875 836 1,032

Net earnings 792 859 673 644 795

Net margin 21.0% 19.9% 16.4% 15.0% 16.9%

Dividend/Share 2.50 3.00 2.00 3.29 4.07

EPS adj. 8.09 8.78 6.89 6.58 8.13

P/E adj. 10.9 17.5 28.5 29.9 24.2

EV/S 2.1 3.4 4.4 4.1 3.6

EV/EBITDA 7.1 11.2 16.6 19.3 14.6

Last updated: 2020-09-08

Owner Equity Votes

Bure Equity 27.9% 27.9%

SEB Fonder 10.3% 10.3%

Fjärde AP-fonden 9.4% 9.4%

State Street Bank And Trust co 7.8% 7.8%

Swedbank Robur Fonder 4.2% 4.2%

Handelsbanken Fonder 3.8% 3.8%

Lannebo Fonder 3.8% 3.8%

Vanguard 2.0% 2.0%

C Worldwide 2.0% 2.0%

JP Morgan Bank Luxembourg S.A. 2.0% 2.0%
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Company description
The Mid Cap company Mycronic develop systems for electronics 

manufacturing and sells these systems either directly or through distribution 

partners to hundreds of customers worldwide. Mycronic has been around for 

about 30 years but its modern history started when the pattern generator 

manufacturer Micronic acquired Mydata that manufactured systems for 

surface mounting. Ever since the Mydata acquisition Mycronic is divided into 

two business areas: Pattern Generators (PG) and Assembly Solutions (AS) 

where the recent acquisitions all are included in the AS segment. R&D is 

primarily located at the headquarter in Stockholm, Sweden. Mycronic's primary 

strength is its market share of 100 percent of mask writers for display 

applications. Consequently, every smartphone and tablet etc. has been 

manufactured by the help of Mycronic's technology. Our belief is that this is a 

niche segment that is not big enough to attract another supplier. In the AS 

business area Mycronic only has a share of 1-2 percent of the total surface 

mount technology market but within the company's niche (high mix) its market 

share is over 20 percent. Investments for several billion SEK have been made 

resulting in a large number of patents, which also in a way points to Mycronic's 

weakness. The technology risk forces the company to maintain its high 

investments to stay relevant.

Investment case
• Large investments in Assembly Solutions lessens the Pattern Generators

dependency

• The demand in Pattern Generators is stable

• Prexision orders of USD 12-45 apiece will drive the stock price

Large investments in Assembly Solutions 
lessens the Pattern Generators dependency
Mycronic has made several acquisitions during the past years, decreasing the 

dependency on Pattern Generators (PG), which we assume will continue. One 

factor holding back the Mycronic share price is the insecurity around how the  

acquisitions of AEi, Axxon and the other acqusitions will contribute but 
perhaps primarily the unprofitability in general in business area Assembly 
Solutions
(AS). Gross margins have consistently been stable and the reason behind the 
reported losses is instead higher R&D costs. Mycronic has a strong secular 
tailwind from the trend towards increasingly smaller and more and more 
advanced electronics. This trend favours Mycronic’s strong niche position in 
the production of the most advanced PCBs requiring high flexibility and 
reasonably fast changeovers. Bottom line, we are not particularly worried 
regarding if the R&D costs in AS will result in profits, but more M&A is needed 
to decrease the dependency on PG.

The demand in Pattern Generators is stable, 
albeit around top levels
The other share price pressure factor we have identified is the irregular sales 
of advanced display photomask writers in the Pattern Generators (PG 
segment. Evident from history the PG sales and operating profits are very 
volatile given

the single digit volumes of sold PG systems per annum and the prices of USD

12-45 million per unit. The market share of 100% limits the growth potential, but

also means stellar gross margins of up to 90%, according to our estimates. The

counter argument is therefore that as PG has peaked at delivery of 5-7

systems, substantially deteriorated earnings and even larger share price

reactions await. It is an undisputed fact that years with lower PG demand

sooner or later will affect Mycronic. However, one can oppose the argument

that such a downturn will be equal to the long dry out of orders during

2006-2013 given continuing display R&D and therefore increasingly longer

photo mask writing times leading to higher PG demand. Besides more, larger

and increasingly advanced display models the photomask writing times are

also affected by the utilization ratio. Despite Mycronic’s strong order intake

during 2015-2017 about 30 systems in the installed base of approximately 70

units is still over 10 years old. The majority of the ordered mask writers for

display applications since year 2000 was delivered by more than 10 years ago.

Basically all of these systems are covered by service contracts with best effort

commitments as the customers are well aware of the end of life issues

regarding the components. Furthermore, some customers initiated investments

in building up a Chinese photomask industry during the fall of 2017. The

market dynamics of the history has been that customers invest simultaneously

out of fear of losing market shares. We therefore assess that several of the

competitors of the players that have started investing will join the race and

uphold the follow-the-leader tradition. Even though there is a risk for setbacks

and negative earnings growth in relation to the strong 2016-2019 our

conclusion from the reasoning above is that there are more drivers today,

meaning the future of PG is stable, although individual quarters could differ a

vast amount.

Catalyst types
P-10 order

The demand for large displays is growing, which leads to an increased demand

for Mycronic's P-10. About 30 display fabs are under construction/planned. Due

to e.g. the issues in the transport of photo masks and high Chinese tariffs we

assume that a local photomask industry will be built in China , which means a

need for Mycronic's P-10 mask writers.

P-800 order

Mycronic launched the P-800 during the spring of 2016 and received its first

order from Photronics during the fall of 2017. Our belief is that at least a few of

the competitors will feel a need to join the race

Increased visibility in the reporting

We expect Mycronic to start separate reporting of the four divisions from 2021, 

which could give important leads around the growth and margins.
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Snapshot

Optomed
OMXS30

Marketplace NASDAQ Helsinki

CEO Seppo Kopsala

Chairman Petri Salonen

Share information

Share price (EUR) 5.7

Number of shares (M) 14.0

Market cap (MEUR) 79

Net debt (MEUR) -5.2

Financials

Redeye Estimates

2018 2019 2020E 2021E 2022E

Revenue, MEUR 13 15 13 16 19

Growth 17.6% -11.0% 21.0% 17.2%

EBITDA 1 0 -1 0 2

EBITDA margin 8.3% Neg Neg Neg 8.6%

EBIT -1 -3 -3 -2 0

EBIT margin Neg Neg Neg Neg Neg

Pre-tax earnings -1 -3 -3 -2 0

Net earnings -1 -3 -3 -2 0

Net margin Neg Neg Neg Neg Neg

Dividend/Share 0.00 0.00 0.00 0.00 0.00

EPS adj. 0.00 -0.32 -0.20 -0.12 -0.02

P/E adj. 0.0 0.0 -24.2 -41.8 -301.7

EV/S 0.8 -0.5 5.1 4.4 3.9

EV/EBITDA 9.4 23.4 -92.7 -153.7 44.9

Last updated: 2020-09-08

Owner Equity Votes

Cenova Capital 17.4% 17.4%

Robert Bosch GmbH 7.9% 7.9%

Berenberg Funds 6.7% 6.7%

Optomed Oy 5.8% 5.8%

Aura Capital Oy 4.9% 4.9%

Seppo Kopsala 4.6% 4.6%

Aktia Asset Management 4.5% 4.5%

Mandatum Life Insurance Company Limited 4.5% 4.5%

OP Fonder 4.3% 4.3%

Finlands Industriinvestering Oy 4.3% 4.3%
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Company description
Optomed was founded 2004 and based in Oulu, Finland, with the vision to 

create a high-quality handheld fundus camera that would be more affordable, 

easier to use than traditional desktop cameras and will solve the problem of 

retinal screening in remote areas. Today the company has two business 

divisions: devices and software solutions, and revenues are roughly equally 

split between the two.

Investment case

• Optomed offers complete solution for eyesight screening, superior to

other remote screening solutions: high quality and affordable handheld

camera, and the software for patient management, AI-assisted image

analysis. The company has distributors in 60 countries and own

salesforce in China.

• The company operates in a large market. The estimated prevalence of

diabetes is 460m people worldwide, who need an annual screening. This

prevalence is expected to grow in the coming decades. Most of these

patients live in rural areas and do not have access to specialist

ophthalmologist.

• Optomed has a clear strategy to enter the US market, which is the largest

for fundus cameras, and to grow revenues by selling the cameras under

its own brand. We believe the company has both the funds, the

competence and the superior offering needed to realise this potential.

• There is as space for consolidation and we believe Optomed can be an

attractive acquisition target.

A superior solution
Optomed is the only company we could find that offers a complete solution for 

eyesight screening: high quality and affordable handheld camera, and the 

software infrastructure for patient management, plus AI-assisted grading that 

takes a couple of minutes. The company has a network of distributors in 60 

countries under its own brand and sells also under the brands of other 

equipment manufacturers such as Zeiss. The company has also a sales 

organisation in China, an important market, and is preparing to launch sales in 

the US, under its own brand.

Our DCF valuation indicates a significant upside in the share, with a base case 

fair value per share of EUR 8.

A large market
The company operates in a large market. Estimated prevalence of diabetes is 

460m people worldwide, who need an annual screening. This prevalence is 

expected to grow in the coming decades. Most of these patients live in rural 

areas, and do not have access to specialist ophthalmologist. They must be 

screened remotely, and there is a shortage of specialists. Optomed solves the 

problem, because its cameras require little training to operate and the AI-

software can grade the images to identify those who need to be referred to a 

specialist, saving both time and cost.

Significant upside in the stock
Our DCF valuation indicates a fair value of EUR 8 per share and a bull case of 

EUR 12 per share, which offers a significant upside from today’s share price of

EUR 4.4. The bull case is conditioned on the company achieving a significant 

sales breakthrough for its devices and a high demand for its software solutions, 

especially AI tools.

Clearly, there is space for consolidation in the retinal screening devices industry 

and we think Optomed could become an attractive acquisition target in 2-3 

years.

Clear revenue growth strategy
Optomed has a clear strategy to enter the US market, which is the largest for 

fundus cameras, and to grow revenues by selling the cameras under its own 

brand. We believe the company has both the funds, the competence and the 

superior offering needed to succeed. Despite the covid-19 lockdown impacting 

its growth, we believe in the coming years the company will grow both camera 

revenues and software revenues faster than market growth, get will get a large 

share of the handheld fundus camera market.

Catalyst types
Launch of the new AI-integrated camera

Successful launch of the new AI-integrated camera in H2 2020 will have a 

positive impact on the stock.

The company closes sale in China

The company succeeds in H2 2020 to close a large deal with the Chinese 

healthcare provider, which was postponed in 2019.

The US subsidiary starts to generate revenues

Revenues pick up in the US in H1 2021, indications of quick rollout.
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Snapshot

Scibase Holding
OMXS30

Marketplace First North Stockholm

CEO Simon Grant

Chairman Tord Lendau

Share information

Share price (SEK) 4.1

Number of shares (M) 36.6

Market cap (MSEK) 148

Net debt (MSEK) 14

Financials

Redeye Estimates

2018 2019 2020E 2021E 2022E

Revenue, MSEK 7 9 10 15 22

Growth 0.6% 34.5% 12.6% 42.2% 50.0%

EBITDA -43 -37 -36 -37 -37

EBITDA margin Neg Neg Neg Neg Neg

EBIT -44 -39 -38 -39 -38

EBIT margin Neg Neg Neg Neg Neg

Pre-tax earnings -44 -40 -38 -39 -39

Net earnings -44 -40 -38 -39 -39

Net margin Neg Neg Neg Neg Neg

Dividend/Share 0.00 0.00 0.00 0.00 0.00

EPS adj. -2.66 -2.38 -1.05 -1.08 -1.06

P/E adj. -1.2 -1.8 -3.3 -3.2 -3.3

EV/S -2.3 5.0 13.6 12.3 10.0

EV/EBITDA 0.4 -1.3 -3.9 -4.9 -6.1

Last updated: 2020-08-20

Owner Equity Votes

SEB Venture Capital 12.7% 12.7%

Fouriertransform AB 12.1% 12.1%

Futur Pension 7.7% 7.7%

Nordnet Pensionsförsäkring 6.0% 6.0%

SEB 5.8% 5.8%

SEB-Stiftelsen 5.7% 5.7%

Avanza Pension 5.6% 5.6%

Anders Walldov 4.1% 4.1%

L.P. Omega Fund Iv 3.3% 3.3%

SEB Life International Assurance 2.7% 2.7%
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Company description
SciBase is a diagnostics company founded in 1998 by Stig Ollmar based on 

research that has been going on since the 1980s. After a thorough research at 

Karolinska Institutet, SciBase has developed Nevisense, a non-invasive, 

complementary diagnostic tool for objectively identifying melanoma. 

Nevisense is currently approved on the European and Australian markets. 

During the summer of 2017, Nevisense received a so-called PMA (pre-market 

approval) approval, which means that SciBase can sell Nevisense on the 

American market. SciBase has 49 valid patents in 6 patent families that protect 

the product until 2023. In addition, the company has 12 ongoing applications 

that are being processed and that can extend the protection further.

Investment case
• Robust documentation from clinical studies

• Kan spara stora kostnader i sjukvården

• We expect a high growth rate in the near future

SciBase offers a more accurate diagnosis of malignant melanoma - the skin 

cancer form with the highest mortality

The high mortality rate among patients with malignant melanoma requires 

early detection and rapid excision so that cancer does not spread further in the 

body. Today's standard method, visual analysis of benign lesions, suffers from 

high margins of error. Many cases are also challenging to assess and are sent 

for biopsy, which means increased costs. SciBase has developed a technology 

that addresses these problems and is now in an early commercialization phase.

Nevisense has solid clinical documentation and market approval in the most 

important markets

The medical technology instrument Nevisense today has documented results 

from clinical studies with over 5000 patients included. The registration-based 

study for Nevisense is the most extensive prospective study conducted to 

detect malignant melanoma. The study was conducted at 25 clinics in Europe 

and the United States and published in the prestigious British Journal of 

Dermatology. The results showed that Nevisense could identify if a lesion is 

malignant with excellent sensitivity and good specificity in comparison with the 

subjective assessment that is standard on the market today. Retrospective 

studies that indicated a clear clinical benefit further strengthened the case.

SciBase instruments are approved for sale in Europe, the USA, Australia, and 

New Zealand. Sales are primarily driven by the German market, where the 

company initially invests in more than 2,000 private dermatology clinics. An 

essential part of the company's strategy to increase the installed base is the 

collaboration with DermoScan. The partnership allows SciBase to reach out to 

DermoScan's customer base and thus provides an opportunity to expand the 

installed base without a requirement for market and sales resources.

We see two key factors that could drive increased market penetration for 

Nevisense:

1) cost reimbursement in focus markets and 2) to establish a practice for how 

Nevisense is used in the dermatologists' clinical workflow. After solid market 

processing, clinical guidelines were published in Germany at the end of 2018, 

and the company is currently working on processing more markets. To receive 

cost reimbursement, the company needs to continue to demonstrate the health 

economic benefits of using Nevisense and convince leading opinion leaders 

and payers. We expect that SciBase will achieve profitability when the company 

reaches a base of approximately 1,000 installing instruments, which is likely to 

happen in 2023 when Nevisense has cost compensation in the largest markets.

Catalyst types
Distribution and collaboration agreements

SciBase works to find suitable distributors and partners who can handle sales 

outside certain specific areas where there is its own sales force, for example 

Germany.

Included in guidelines

If SciBase can be included in guidelines, the company could take a significantly 

larger market share than we expect today.

Reimbursement in Europe & USA

The cost compensation is central to a high use of the instrument. Although 

Nevisense is reimbursed in Germany, the company does not have its own 

codes.

Broadened area of use

With EIS technology, SciBase can apply their instruments to primary care where 

most examinations are performed or outside melanoma. An example is non-

melanoma skin cancer and atopic dermatitis, which the company has chosen 

to target. This can result in significantly higher sales volumes in the future in a 

cost-effective way, as it is about the same customer base as for melanoma.
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Captario founded in Gothenburg, Sweden, 2012, is a small, fast-growing software product 
company catering to the pharmaceutical industry (addressing the major pain points within 
the drug development process). Captario develops SUM™ – Strategic Uncertainty Management, 
a cloud-based modeling software.

Captario is a private company with backing from Swedish investors including Investment AB 
Spiltan and Almi Invest. Headquarters in downtown Gothenburg, Sweden, and also situated in 
New York, United States. 

EQT Ventures is designed as a hybrid between a VC and a startup. There are the EQT Ventures 
funds, with just over €1.2 billion total capital raised, and some of Europe’s most experienced 
investment advisors, most of them company builders themselves. EQT Ventures is part of EQT, 
EQT is a differentiated global investment organization with more than EUR 62 billion in raised 
capital and around EUR 41 billion in assets under management across 20 active funds. 
EQT funds have portfolio companies in Europe, Asia and the US with total sales of more 
than EUR 21 billion and approximately 127,000 employees

Imagimob is a global leader in artificial intelligence products for edge devices. Based in 
Stockholm, Sweden, the company has been serving customers within the automotive, 
manufacturing, healthcare and lifestyle industries since 2013. The experienced and visionary 
team that makes up Imagimob is tirelessly dedicated to staying on top of the latest research, 
thinking new, and thinking big.

COMPANY 
DESCRIPTIONS 
AND SEMINAR 
PARTICIPANTS

Captario   

EQT/EQT Ventures

Imagimob

    

Currently not covered companies
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Peltarion is a leading AI innovator with offices in Stockholm and London. The first platform 
“Synapse” was released in 2004, and since then, Peltarion has helped companies and 
organisations like NASA, Tesla, Dell and Harvard to benefit from AI. The vision for Peltarion 
is to make AI accessible and affordable to more people and create a platform where people can 
work with AI without needing the skills of a data scientist, is a step towards this vision. Among 
the Peltarion customers, you will find doctors fighting cancer, carmakers optimising battery 
power, curators identifying moods in music, farmers keeping their crops secure. And the 
opportunities to do more expand every day. 

The Wallenberg Artificial Intelligence, Autonomous Systems and Software Program (WASP) 
is a major national initiative for strategically motivated basic research, education and faculty 
recruitment in artificial intelligence, autonomous systems and software development.
The ambition is to advance Sweden into an internationally recognized and leading position 
in these areas. The starting point for WASP is the combined existing world-leading competence 
in Electrical Engineering, Computer Engineering, and Computer Science at Sweden’s five major 
ICT universities: Chalmers University of Technology, KTH Royal Institute of Technology, 
Linköping University, Lund University and Umeå University.

A decision has been recently taken by the board of the Knut and Alice Wallenberg Foundation, 
and means that the programme, which started in 2014, will continue until 2029 with a total 
budget of SEK 5.5 billion. The Knut and Alice Wallenberg Foundation (KAW) will provide 
SEK 4.2 billion, and the remainder will be provided, as previously, mainly from the five partner 
universities and industry.

COMPANY 
DESCRIPTIONS 
AND SEMINAR 
PARTICIPANTS
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(Wallenberg Artificial Intelligence,  
utonomous Systems and  
Software Program)

Peltarion
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DISCLAIMER

Important information 
Redeye AB (“Redeye” or “the Company”) is a specialist financial advisory boutique that focuses on small and mid-cap growth companies in the Nordic region. We focus 
on the technology and life science sectors. We provide services within Corporate Broking, Corporate Finance, equity research and investor relations. Our strengths are 
our award-winning research department, experienced advisers, a unique investor network, and the powerful distribution channel redeye.se. Redeye was founded in 
1999 and since 2007 has been subject to the supervision of the Swedish Financial Supervisory Authority.
Redeye is licensed to; receive and transmit orders in financial instruments, provide investment advice to clients regarding financial instruments, prepare and dissemi-
nate financial analyses/recommendations for trading in financial instruments, execute orders in financial instruments on behalf of clients, place financial instruments 
without position taking, provide corporate advice and services within mergers and acquisition, provide services in conjunction with the provision of guarantees  
regarding financial instruments and to operate as a Certified Advisory business (ancillary authorization).

Limitation of liability 
This document was prepared for information purposes for general distribution and is not intended to be advisory. The information contained in this analysis is based 
on sources deemed reliable by Redeye. However, Redeye cannot guarantee the accuracy of the information. The forward-looking information in the analysis is based 
on subjective assessments about the future, which constitutes a factor of uncertainty. Redeye cannot guarantee that forecasts and forward-looking statements will 
materialize. Investors shall conduct all investment decisions independently. This analysis is intended to be one of a number of tools that can be used in making an 
investment decision. All investors are therefore encouraged to supplement this information with additional relevant data and to consult a financial advisor prior to an 
investment decision. Accordingly, Redeye accepts no liability for any loss or damage resulting from the use of this analysis.. 

Potential conflict of interest 
Redeye’s research department is regulated by operational and administrative rules established to avoid conflicts of interest and to ensure the objectivity and  
independence of its analysts. The following applies:
• For companies that are the subject of Redeye’s research analysis, the applicable rules include those established by the Swedish Financial Supervisory Authority   
 pertaining to investment recommendations and the handling of conflicts of interest. Furthermore, Redeye employees are not allowed to trade in financial instruments  
 of the company in question, from the date Redeye publishes its analysis plus one trading day after this date.
• An analyst may not engage in corporate finance transactions without the express approval of management and may not receive any remuneration directly  
 linked to such transactions.
• Redeye may carry out an analysis upon commission or in exchange for payment from the company that is the subject of the analysis, or from an underwriting   
 institution in conjunction with a merger and acquisition (M&A) deal, new share issue or a public listing. Readers of these reports should assume that Redeye   
 may have received or will receive remuneration from the company/companies cited in the report for the performance of financial advisory services. Such   
 remuneration is of a predetermined amount and is not dependent on the content of the analysis. 

Redeye’s research coverage
Redeye’s research analyses consist of case-based analyses, which imply that the frequency of the analytical reports may vary over time. Unless otherwise expressly 
stated in the report, the analysis is updated when considered necessary by the research department, for example in the event of significant changes in market  
conditions or events related to the issuer/the financial instrument.

Recommendation structure
Redeye does not issue any investment recommendations for fundamental analysis. However, Redeye has developed a proprietary analysis and rating model,  
Redeye Rating, in which each company is analyzed and evaluated. This analysis aims to provide an independent assessment of the company in question,  
its opportunities, risks, etc. The purpose is to provide an objective and professional set of data for owners and investors to use in their decision-making. 

Redeye Rating (2020-09-09)
Rating People Business Financials 
5p 16 12 3
3p - 4p 107 84 34
0p - 2p 6 33 92
Company N 129 129 129

Duplication and distribution
This document may not be duplicated, reproduced or copied for purposes other than personal use. The document may not be distributed to physical or  
legal entities that are citizens of or domiciled in any country in which such distribution is prohibited according to applicable laws or other regulations.

Copyright Redeye AB.
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Redeye is the next generation investment banking company, specialized in Life Science and Technology.  
Clients are innovative and fast-growing companies based in the Nordics but with a global reach. Redeye is a 
leading provider of Equity Research, Corporate Broking, and Corporate Finance in these sectors. The research 
 is built on a value-based investment philosophy and with a unique Rating model. Redeye was founded in  
Stockholm 1999 and is regulated by the Swedish Financial Authority (Finansinspektionen).


