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Al paper is the most increase in published papers L Hotoines

Growth of annually published papers by topic (1996-2017)
Source: Scopus
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Note: This visual uses the Scopus query search term "Artificial Intelligence,” not the Hsevier keyword
approach. See more details in the appendix

Ref. artificial intelligence index 2018 annual report
http://cdn.aiindex.ora/2018/A1%20Index%202018%20Annual%20Report.pdf
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Number of Al paper by subcategory is large in order of =" rotemes
machine learning, neural networks, computer vision

Number of Al papers on Scopus by subcategory (1998—2017)
Source: Elsevier
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Categories and subcategories of Al techniques L noLoines

Figure 3.5. Patent families for Al technique Figure 3.6. Patent families and scientific
categories and sub-categories publications related to Al techniques as a share

Machine learning is the dominant Al technique, of the total for Al

representing 89 percent of patent families related The share of scientific publications is generally
to an Al technique higher than patent families for Al techniques
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Note: A patent may refer to mare fhan one category or subcaBgory
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Categories and subcategories of Al applications L HoLoines

Figure 3.10. Patent families for functional application categories and sub-categories
Computer vision represents 49 percent of patent families related to a functional application
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Ref. WIPO Technology Trends 2019 Atrtificial Intelligence
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
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Top two of AAAI papers are China and U.S. .

Number of accepted and submitted papers — 2018 AAAI conference
Source: AAAI
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Patent families by co-occurrence of application fields .

Figure 3.20. Patent families by co-occurrence of application fields with machine learning and
functional applications

Machine learning co-occurs most frequently with the life and medical sciences and telecommunications
fields; computer vision with telecommunications and transportation
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Computer vision x Telecommunications; 22,871
Computer vision x [i@NSPOation; 21,744
WIESRIRENESMNg x Life and medical science; 18,772
Computervision x Security; 17,235

Computer vision x Personal devices etc; 17,164
Computervision x Life and medical science; 17,098
WIEGRIRENEEiAg x Telecommunications; 16,201
Control methods x [EHSDONEREN; 14,030

Machine learning x Transportation; 13,741

Speech processing x Telecommunications; 12,549
WIESRIRENEEMRg < Personal devices etc; 11,585
Computervision x Document management etc; 11,530

Ref. WIPO Technology Trends 2019 Atrtificial Intelligence
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
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USA has 2028 Al enterprises, China has 1011 L1 HoLoines
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Figure 3-1 Al enterprises by country

Ref. China Institute for Science and Technology Policy at Tsinghua University: China Al Development Report 2018
http://www.sppm.tsinghua.edu.cn/eWebEditor/UploadFile/China_Al_development report 2018.pdf
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Top 30 patent applicants by number of patent families  ~ "+ noromes

Figure 4.1. Top 30 patent applicants by number of patent families
Companies represent 26 of the top 30 Al patent applicants worldwide
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Top 2 for Al technique category, Al functional category =" noremes

ion

Figure 4.6. Top two patent applicants for each Al functi I
by number of patent families

Different companies feature as top patent applicants across Al functional application categories
and sub-categories

Figure 4.5. Top two patent applicants for each Al technique category and sub-category by number gory and sub y

of patent families
1BM and Microsoft rank first and second in most Al techniques
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Ref. Mckinsey & company Note from the Al frontier: Applications and value of deep learning
https://www.mckinsey.com/featured-insights/artificial-intelligence/notes-from-the-ai-frontier-applications-and-value-of-deep-learning
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Global venture capital investments in Al "4 HoLoinGs

Global venture capital investments in Al themes grow at a clip to reach >$27B/year

Almost 80% more capital invested in FY18 vs FY17 with North America leading the way at 55% market share.
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Ref. state of Al report 2019
https://www.slideshare.net/StateofAlIReport/state-of-ai-report-2019-1518044 30
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Big tech companies gobble up Al-first startups L HoLoines

GAFAM have completed a cumulative sum of 60 acquisitions of Al-first startups since 2010.
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Ref. state of Al report 2019
https://www.slideshare.net/StateofAlReport/state-of-ai-report-2019-151804430
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($inmillions except per share amounts)

For the yearended December 31: 2018 2017 2016 2015 2014
Revenue $ 79,591 $ 79,139 $ 79,919 $ 81,741 $ 92,793
Income from continuing operations $ 8,723 $ 5,758 $ 11,881 $ 13,364 $ 15,751
Income/(loss) from discontinued operations, net of tax $ 5 $ (5) $ 9) $ (A74) $ (3,729)
Netincome $ 8,728 $ 5,753 $ 11,872 $ 13,190 $ 12,022
Operating (non-GAAP) earnings* $ 12,657 $ 12,807** $ 12,880** $ 14,519** $ 16,534**
Earnings/(loss) per share of common stock:
Assuming dilution:
Continuing operations $ 951 $ 6.14 $ 1239 $ 13.60 $ 15.59
Discontinued operations $ o0.01 $ 0.00 $ (0.01) $ (0.18) $ (3.69)
Total $ 9.52 $ 6.14 $ 1238 $ 13.42 $ 1190
Basic:
Continuing operations $ 9.56 $ 617 $ 1244 $ 13.66 $ 15.68
Discontinued operations $ 0.01 $ 0.00 $ (0.01) $ (0.18) $ (3.71)
Total $ 957 $ 6.17 $ 1243 $ 1348 $ 1197
Diluted operating (non-GAAP)* $ 13.81 $ 13.66*™ $ 1344 $ 1477 $ 16.37*
Cash dividends paid on common stock $ 5,666 $ 5,506 $ 5,256 $ 4,897 $ 4,265
Investment in property, plant and equipment $ 3395 $ 3,229 $ 3,567 $ 3,579 $ 3,740
Return on IBM stockholders’ equity 48.0% 31.1% 74.0% 101.1% 72.5%
At December 31: 2018 2017 2016 2015 2014
Total assets $123,382 $125,356 $117,470 $110,495 $117,271
Net investment in property, plant and equipment $ 10,792 $ 11,116 $ 10,830 $ 10,727 $ 10,771
Working capital $ 10,918 $ 12,373 $ 7,613 $ 8,235 $ 7,797
Total debt $ 45,812 $ 46,824 $ 42,169 $ 39,890 $ 40,722
Total equity $ 16,929 $ 17,725 $ 18,392 $ 14,424 $ 12,014

* Refer to the table below forthe reconciliation of non-GAAP financial information for 2015 and 2014. Also see “GAAP Reconciliation,” on pages 41 and
58 for the reconciliation of non-GAAP financialinformation for 2018, 2017 and 2016.

**Recast to reflect adoption of the FASB guidance on presentation of net benefit cost.

Ref. IBM Annual Report 2018

https://www.ibm.com/annualreport/assets/downloads/IBM_Annual Report 2018.pdf
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(In millions, except per share amounts)

Year Ended June 30, 2019(a) 2018 2017(d)(e) 2016(d) 2015
Revenue $ 125,843 $ 110,360 $ 96,571 $ 91,154 $ 93,580
Gross margin 82,933 72,007 62,310 58,374 60,542
Operating income 42,959 35,058 29,025 26,0789 18,161M
Net income 39,240(b) 16,571() 25,489 20,539() 12,193(h)
Diluted eamings per share 5.06(b) 2.13() 3.25(f) 2.56() 1.48()
Cash dividends declared per share 1.84 1.68 1.56 1.44 1.24
Cash, cash equivalents, and short-term

investments 133,819 133,768 132,981 113,240 96,526
Total assets 286,556 258,848 250,312 202,897 174,303
Long-term obligations 114,806 117,642 106,856 66,705 44,574
Stockholders’ equity 102,330 82,718 87,711 83,090 80,083

(a) GitHub has been included in our consolidated results of operations starting on the October 25, 2018 acquisition date.

(b) Includes a $2.6 billion net income tax benefit related to intangible property transfers and a $157 million net charge related to the enactment
of the Tax Cuts and Jobs Act (“TCJA”), which together increased net income and diluted eamings per share (“EPS”) by $2.4 billion and
$0.31, respectively. Refer to Note 12 — Income Taxes of the Notes to Financial Statements (Part Il, Item 8 of this Form 10-K) for further
discussion.

(c) Includes a $13.7 billion net charge related to the enactment of the TCJA, which decreased net income and diluted EPS by $13.7 billion and
$1.75, respectively. Refer to Note 12 — Income Taxes of the Notes to Financial Statements (Part Il, Item 8 of this Form 10-K) for further
discussion.

(d) Refiects the impact of the adoption of new accounting standards in fiscal year 2018 related to revenue recognition and leases.

(e) LinkedIn has been included in our consolidated results of operations starting on the December 8, 2016 acquisition date.

(f) Includes $306 million of employee severance expenses primarily related to our sales and marketing restructuring plan, which decreased
operating income, net income, and diluted EPS by $306 million, $243 million, and $0.04, respectively.

(9) Includes $630 million of asset impairment charges related to our Phone business and $480 million of restructuring charges associated with
our Phone business restructuring plans, which together decreased operating income, net income, and diluted EPS by $1.1 billion, $895
million, and $0.11, respectively.

(h) Includes $7.5 billion of goodwill and asset impairment charges related to our Phone business and $2.5 billion of integration and restructuring
expenses, primarily associated with our Phone business restructuring plans, which together decreased operating income, net income, and
diluted EPS by $10.0 billion, $9.5 billion, and $1.15, respectively.

Ref. Microsoft 2019 10-K
https://microsoft.gcs-web.com/static-files/7c96b326-33bc-4b84-8abb-7afd7a517ea3
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For the year ended December 31,

Notes 2018 2017 2018 2017
KRW KRW USD USD
Revenue 32 243,771,415 239,575,376 221,568,382 217,754,524
Cost of sales 24 132,394,411 129,290,661 120,335,747 117,514,691
Gross profit 111,377,004 110,284,715 101,232,635 100,239,833
Selling and administrative expenses 24,25 52,490,335 56,639,677 47,709,444 51,480,858
Operating profit 58,886,669 53,645,038 53,523,191 48,758,975
Other non-operating income 26 1,485,037 3,010,657 1,349,778 2,736,442
Other non-operating expense 26 1,142,018 1,419,648 1,038,001 1,290,345
th‘;&fré’:’ﬁ‘ of associstos end jomt 12 539,845 201,442 490,675 183,094
Financial income 27 9,999,321 9,737,391 9,088,569 8,850,496
Financial expense 27 8,608,896 8,978,913 7,824,786 8,161,100
Profit before income tax 61,159,958 56,195,967 55,589,426 51,077,562
Income tax expense 28 16,815,101 14,009,220 15,283,559 12,733,241
Profit for the period 44,344,857 42,186,747 40,305,867 38,344,321
P “}’)g::;:”b“‘ab'e foiemess of tie 43,890,877 41,344,569 39,893,236 37,578,849
Pr‘i’rﬁzj':s?:’“‘ab'e %o noa:controlling 453,980 842,178 412,631 765,472
Eqmings per share_ 29
(in Korean Won, in US dollars)

- Basic 6,461 5,997 5.87 545
- Diluted 6,461 5,997 5.87 545

Ref. SAMSUNG 2018 income statement
https://images.samsung.com/is/content/samsung/p5/global/ir/docs/2018 con_gquarter04 _soi.pdf
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g Year Ended December 31,

2014 2015 2016 2017 2018

(in millions, except per share amounts)

Cc lidated Stat ts of Income Data:
Revenues $ 66,001 $ 74,989 $ 90,272 $ 110,855 $ 136,819
Income from operations $ 16,496 $ 19,360 $ 23,716 $ 26,146 $ 26,321
Net income from continuing operations $ 13,620 $ 16,348 $ 19,478 $ 12,662 $ 30,736
Net income from discontinued operations $ 516 $ 0 $ 0 $ 0 $ 0
Net income $ 14,136 $ 16,348 $ 19,478 $ 12,662 $ 30,736
Basic net income per share of Class A and B common stock:

Continuing operations $ 20.15 $ 23.11 $ 28.32 $ 18.27 $ 44.22

Discontinued operations 0.76 0.00 0.00 0.00 0.00
Basic net income per share of Class A and B common stock $ 20.91 $ 23.1 $ 28.32 $ 18.27 $ 44.22
Basic net income per share of Class C capital stock:

Continuing operations $ 20.15 $ 2463 $ 28.32 $ 18.27 $ 4422

Discontinued operations 0.76 0.00 0.00 0.00 0.00
Basic net income per share of Class C capital stock $ 20.91 $ 2463 $ 28.32 $ 18.27 $ 4422
Diluted net income per share of Class A and B common stock:

Continuing operations $ 19.82 $ 22.84 $ 27.85 $ 18.00 $ 43.70

Discontinued operations 0.75 0.00 0.00 0.00 0.00
Diluted net income per share of Class A and B common stock $ 20.57 $ 2284 $ 27.85 $ 18.00 $ 43.70
Diluted net income per share of Class C capital stock:

Continuing operations $ 19.82 $ 24.34 $ 27.85 $ 18.00 $ 43.70

Discontinued operations 0.75 0.00 0.00 0.00 0.00
Diluted net income per share of Class C capital stock $ 20.57 $ 24.34 $ 27.85 $ 18.00 $ 43.70

As of December 31,
2014 2015 2016 2017 2018
(in millions)

Consolidated Balance Sheet Data:
Cash, cash equivalents, and marketable securities $ 64,395 $ 73,066 $ 86,333 $ 101,871 $ 109,140
Total assets $ 129,187 $ 147,461 $ 167,497 $ 197,295 $ 232,792
Total long-term liabilities $ 8,548 $ 7,820 $ 11,705 $ 20,610 $ 20,544
Total stockholders' equity $ 103,860 $ 120,331 $ 139,036 $ 162,502 $ 177,628

Ref. Alphabet 2018 10-K
https://www.sec.gov/Archives/edgar/data/1652044/000165204419000004/g00g10-kq42018.htm#s2C90234435305497B8545742542AABBD



https://www.sec.gov/Archives/edgar/data/1652044/000165204419000004/goog10-kq42018.htm#s2C90234435305497B8545742542AABBD
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Consolidated Statements of Operations Data:

Total revenues

Gross profit

Loss from operations

Net loss attributable to common stockholders

Net loss per share of common stock
attributable to common stockholders, basic
and diluted

Weighted average shares used in computing
net loss per share of common stock, basic
and diluted

Consolidated Balance Sheet Data:
Working (deficit) capital
Total assets
Total long-term obligations

i,
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Year Ended December 31,

2018 (2) 2017 2016 (1) 2015 2014
$ 21.461,268 $ 11,758,751 § 7,000,132 § 4,046,025 § 3.,198.356
$ 4,042,021 $§ 2222487 $ 1,599,257 $ 923503 $§ 881,671
$ (388,073) § (1,632,086) $§ (667.340) $§ (716,629) § (186.689)
$  (976,091) $ (1961,400) $ (674.914) $ (888.663) $ (294.040)
$ 5.72) $ (11.83) $ (468) § (693) § (2.36)
170,525 165,758 144,212 128,202 124,539

As of December 31,

2018 (2) 2017 2016 (1) 2015 2014
$ (1.685.828) § (1,104,150) $ 432,791 § (29,029) § 1.072.907
29.739.614 28,655,372 22,664,076 8.067.939 5.830,667
13,433,874 15,348,310 10,923,162 4,125915 2,753,595

(1) We acquired SolarCity Corporation (“SolarCity”) on November 21,2016. SolarCity’s financial positions have been included in our financial
positions from the acquisition date. See Note 3, Business Combinations, of the notes to the consolidated financial statements for additional

information regarding this transaction.

(2) Includes the impact of the adoption of the new revenue recognition accounting standard in 2018. Prior periods have not been revised. See Note
2, Summary of Significant Accounting Policies, of the notes to the consolidated financial statements for further details.

Ref. TESLA 2018 10-K

https://ir.tesla.com/static-files/0ff834d7-dd3b-4d69-81a1-a4246a7b5736



https://ir.tesla.com/static-files/0ff834d7-dd3b-4d69-81a1-a4246a7b5736
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Spotlight on companies we featured in last year’s State of Al:
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Shift Tec!

$940M Series B led by SoftBank 'thARKTRAC[
$1B Series D led by SB China Capital g S
$530M Series B led by Sequoia Capital SambaNova

$200M Series D led by Sofina = zymergen

$23M Series B led by Menlo Ventures < GREY

$500M Series A led by SoftBank UilPath
$24M Series B led by True Ventures ’ L B
$60M Series C led by Bessemer DataRobot

$2.3B IPO at $24B valuation M CyuaNCE

Ref. state of Al report 2019

$50M Series E led by Vitruvian

$500M Series B led by Grok Investments
$150M Series B led by Intel Capital
$400M Series C led by SoftBank

$140M Series C led by Mithrill

$225M Series C led by CapitalG

$600M Series B led by China Minsheng

$100M Series D led by Cisco

$1.5B acquisition by Blackberry

https://www.slideshare.net/StateofAIReport/state-of-ai-report-2019-1518044 30



https://www.slideshare.net/StateofAIReport/state-of-ai-report-2019-151804430
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Association in Al L) Holpines

Statistics Mathematics

FOCS STOC SODA Theoretical

Learning Theory ICALP STACS ESA Computer Science

High-Performance
Computing

Computer
System

Brain Science

Bioinformatics

. Data Mining  cheminformatics
Planning

5 Artificial Intelligence
Mathematical gobdnd 4

Logic

Robotics

Lomputer Vision
Network

_ : '. ‘ Human
lm.m ; - Co JJ’” er
ICASSP ™ Interaction
Speech Signal
P’oc.”lng Natural L.JJJ_'}«.‘J.&

Frocessing

Social
Science

Linguistics Cognitive Science

http://www.kamishima.net/archive/MLDMAImap.pdf


http://www.kamishima.net/archive/MLDMAImap.pdf
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Refarence ' HolpiNss

artificial intelligence index 2018 annual report
http://cdn.aiindex.ora/2018/Al%20Index%202018%20Annual%20Report.pdf

WIPO Technology Trends 2019 Artificial Intelligence
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf

state of Al 2019
https://www.slideshare.net/Stateof AIReport/state-of-ai-report-2019-1518044 30

Mckinsey & company Note from the Al frontier: Applications and value of deep learning
https://www.mckinsey.com/featured-insights/artificial-intelligence/notes-from-the-ai-frontier-applications-and-value-of-deep-learning

China Institute for Science and Technology Policy at Tsinghua University: China Al Development Report 2018
http://www.sppm.tsinghua.edu.cn/eWebEditor/UploadFile/China_Al_development_report_2018.pdf

Future Today Institute: Tech Trends Report 2019
https://futuretodayinstitute.com/2019-tech-trends/

PwC: Sizing the prize What's the real value of Al for your business and how can you capitalise?
https://www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-sizing-the-prize-report.pdf

Internet Trends Report 2018 | Kleiner Perkins
https://www.kleinerperkins.com/perspectives/internet-trends-report-2018/



http://cdn.aiindex.org/2018/AI%20Index%202018%20Annual%20Report.pdf
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf
https://www.slideshare.net/StateofAIReport/state-of-ai-report-2019-151804430
https://www.mckinsey.com/featured-insights/artificial-intelligence/notes-from-the-ai-frontier-applications-and-value-of-deep-learning
http://www.sppm.tsinghua.edu.cn/eWebEditor/UploadFile/China_AI_development_report_2018.pdf
https://futuretodayinstitute.com/2019-tech-trends/
https://www.pwc.com/gx/en/issues/analytics/assets/pwc-ai-analysis-sizing-the-prize-report.pdf
https://www.kleinerperkins.com/perspectives/internet-trends-report-2018/

Hold companies which seek the truth and map the future clearly.

HATASE
HOLDINGS

HATASE HOLDINGS Co., Ltd.
Owner & CEO Kyosuke Hatase

Business: Technology research, advisory and investment in Israel, Silicon Valley, New York, Hong Kong, Japan.
Fund: 22 Jan 2015 Capital: 50,000,000 JPY HQ: 7-13-6 Ginza Tokyo Japan
https://hataseholdings.co.jp +81 80 8098 2599 kh@hataseholdings.co.jp


http://hataseholdings.co.jp/
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