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HAE, NLTHFE (Artificial Intelligence: ADIXFHE IR 7 —2 2 2 TEY .
NLHRENABORNZHZ L V) ma2—ANRKEIHELNTWD, FFIZ
Google fH2E T @ DeepMind #E23BEFE L7=PHE Y 7 K7 =7 @ Alpha Go 23, AJH]

Ny PO 2@ ERB L 2 LR PICEE L 5 2 72, FERERERS
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social issues) b THETT D,



M. AN LFNGED KL

1. NTHfeLT 4 —7 T —=2 7 O

NLHEEIZDOWT, HFIETED XS Db TWE, EDO LD RFHEN H
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BRIUC KD &, 28 H HREOH b7 b D ERET 5,
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EMEHER L, RO = 7= OH N5 0NE ) b O EEITFT T,
HOHWE, MBHFERZLTH, FHEOY = 7HEBE) G BEIO O, -
o — AFEH - FE - BEZ RV L TRRT 5,

@ B SR SRR LB + Fng X — A
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G TIL. BEORPOB - MH - Fln2ilik L2 0 | ARG O 2 1R
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W, N LTHBEOHEMENRE SFEEE 2> TWD, ERKREDRESI 23D
NLHBEIZI XN D D, B EF > CTRF-o TWAHERMIZZ W EBEbi s,
BULRTRY Y 2015 AR DL, TV N TAHIBEIZ A 2% 5 D75 (When Will AT
Exceed Human Performance? Evidence from AI Experts. https://arxiv.org
/abs/1705. 08807v1) 238 %, Oxford ARWFFLT/Yale BURZFMD N TEIREMFSE
H 352 44T, B A OFAME Y Pl s NS EE Lo b o £< 2
\Z4T 2 5 (High-level machine intelligence: HLMI) X 9272 BRI DWW T T
Yir— MNAEEITTE DO TH D MM B3R E T FELN EE 2 T-WFEE D 10%,
45 FELINIZ 50% Th o7, ZUC kD &, AMEB 25 N THEDORRERIL,
HBHE 2053 - & STV D, HRAIZ, NA T —ERIL 2049 /-, IREE
(32031 4, b7 v 7 @#EATFIL 2027 -, @A~V y A A T 2026 4,
Z L CHIRRFIL 2024 SETH 5,

BAE, NLHBEIZE ST — 252 2 TWb, 5 1IRT — LI - R %
Ho2WT—LFN— %, ZLTHIRKR —ATEEFEE M E L TND,

NEOMBEE N THRENEET D, HEIFEER G C X2 T U T ) BEBK
T5H, EVIOBMBFET D, THUKEDORHE - REKFZETHDL LA « —
YU A NMEL (Bl Google #1) 12X VIO TIRE SNz, 22 B a—& OEMEH
W DMV FE DR BRI N T 2 o — 7 OIERNC S & . N TAfED
b« FARFEEH BT D &0 S IWHENROERNC RSN TV D, h—Y T AL
), BAAOR R S Bk O Pl A 2045 4R & LTV b O, ITEDOEE
TIE 2029 4EICHITEI L L=y B — U A )L+ 1990 4EFRLLED 146 fhDHk
TR 86RDHIHFHRTH Y | Fife] L FHINIE LWATEEMEILE W, O & T2 O
BRSO LR S 228 5 & . NTABEDOES 2 Pl 5 2 LIRS 7
Ho P ERFRSHZO, NTHENSANBIZ Lo THBICH L, B - T Ay
K, A—nr A7 KRB ED ITREHCR—F 7L EORFF DGR
LIRS LTRY . BIfEHERMTON TV 5, BIIC A TAEER Mo BE ] (dual
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NTHIREDFNERILH 5P 5 0 BFIC K E R EEEZRIFT LTINS, FF
k. WEERER. BENEGR &L N TIEEOFE OV &< 2200 B TS, ToT,
Tay T x— 0 SO & O, EEEEOEMIE AT
%, B, BRI CH A TS A U —h —0 A RERNA RSN, &
. HENE R Dk 72 ToT #ide & OdEN S T T TH A 9,

N T FNREMFFE - FINE FH Tl FESME  FRIZKE 1T /22£, Google, Apple, Facebook,
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W, AR, BRI, B, MTEEER EZIRCDIESTHhA D, NLHEE
OEATHFFT OFOT, HETFE LB TH L0, ERDPBFOKRL iEHR (5
IRTE R, SFRAE, g, R L) Mgk, BeiER &R R
K. & (Genome) & FHIA (Phenome) DK EH &P THIREIND
Z LT, EmiA LS ERERERICL T ESND EER DD,
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R I THIR A~ DS A, N LHRRIC K DME N EATZSE ., B - fFES
PRI 1T IR SN D RN S D, EEROBFEMENFE LR TH,
BFERLFOEMRRIET TT— 2 OMIR - IR FREL 227D Th D, RV 72
EREREY—e20& X, EBRibSneEnd s —7 . BF - FIHE
MOBR BT, FIHEZNEATH L DOEEERET — % OfRMEE21T5 Z & T,
T2 PO —EAZER T, H2DWITIFFICL S EZ TE D e
B b, ZIUTEEFO IT H— 25 LR TH 5,

SHITIE, KE IT EENAAARBLIOHHRO IT fia2 i L TLESTZ LD
(2, ERONTHEEFFE IS W T HRPO IT RENIAT G 2L TL
FOZENBEIND, EFEMEEFRITI-EEHLIND EEGITEEFRET
B, EEIIFELRY, EEM2EBmZEEZ, BRE L TOMENEHET
H D,

R - 1ER « fH2RYFR&E (ELSI: Ethical, legal, and social issues) D
MERFHIEE Ch D, BB RICHIT 2 EEERZ S E, N THREEFIH L
7ozl - R OEIRGE « BESHE, AN LHEEIC X D RARERBAT R R ~D
KL, N THEIRBIC & 2 B G R0 En SNBEOR, ERE 2/ 37
WMEREERE T — B AR ORI, N LINREEFREEIN ORI HE O, BEAF2R
TEHRO _RAMIZBIT DELE. BFOFIRIGE, [ ATFRORE, BB 2 A
P72 L A% LWISHAOERBLETH L LB HILD,

REAOEEbZRZ 5 BARIL, NTHEEZFNEH Uz i dimE g 2 ST
THETHZ LT, MRICERTZ 2ARERH L B X2 5, EAE N THRE




DTN LD | BN 85hR -T2 & T OHENH D, 2016 F Rt DEEEFL
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L 7. 5%, HEEOBZRIL 3. 5hTH 72y, A THIRE L EATOZWIHEH T,
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=R OFFE DHES A2 N THEEDSERE Lok, AMEANTHGED &6 b H3ME
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5, FBIEO LWERD, IARICERST LI L 2L,




3. 21 RIS o T D AL BT - T— X~ A = T TR TEH L)
W2 o=

ANTHEEWAD) D @ NEHESND X Iy, F = A, B, PHE, 7 o
AZEAAL(IBM @ Watson) & W o 7o fERk NRIAGE & LIz Bk, £l Eo
RRAOZRELILaEa— -85l 2 EICksd, LML, ZDOK
HIRHEN BT HETIZ, BB LZEL0EL EOFEH EHIRE DS N H - 1-
EWNDZEEFBHEVIELNATVZRY, AFTIE, BUED AT 23 E D W) B RITH
B Liza ST 2T, 5D Al OBYEIZOWTHERL L. 5% OERD B O H
Zikam g Do

(1) #1H#1:1960 F=AX D A TEIRE

N THEE (AT) 1 1956 4F 7 HITYHEY — F~ A RPICHELE L TWW7- John
McCarthy 73 Marvin Minsky & 10 £ OIFEE ZHED T, ¥ — b~ A% Bk,
McCarthy Wa v Ba—F—D7 1/ J ML > TAMOHEE L [FIRRE O FHHE
FH T D84 Artificial Intelligence & EFLT-Z LICHRT D ¥, Y,
McCarthy [ZFF&EME LT Al 2EBT 577 v/ 7 LA 555 (LISP: List
Processing Language ) ZBH¥& L7~

AEOHMEAE B L EEEHEDONNRAL, F2ATHoT-2 b, RR
NRTF = AERINEDL T a7 T AREBIND LT holc, ZTHBITRkET
—ADMHEINTWT, 2O —/VZAT TOMOER L NI ZENEETH
Lo LML, REGRT &V ILEITIE 2 720U DR VIRIES N 2 D & |
ZOFEEFTITFICAZT, ETHLABOEMENZD L 5 RERLEZIT- T
WRWI ERTTE T, 22T, brok Lizmikafio T, MEhEMIC
PR35 (B RAOHESR s heuristic search) IZIEIEZRKD L 5 & L7=2%, 1980 4
RETIE, 7T 27D~ EBEZDZ EDRRhoTz,

(2) A 1970-80 AEA D A TENRE

HEHIRR O AMEDZTRD LD 720y, T = AOHEMAFZ OGN FZILEE T
b5, NBOEMZOM#ME 2 Ea—F—ETERIATIHZENEETRLMN
LEZONDEIICRY, TR AR RATAREREND LI oT,
AN B L= D1 1965 4ED E. A. Feigenbaum &2 K 2 EEOWTEL & DFER
T—H LALFICET DR — A 2o T, T—XICHEATHEEZLNDHL
FhEE A2 EID Hd Dendral &) AT A THo7-, EH Shortliffe NEHIL
& U TBRYYEDZW 24T 5 MYCIN Z 1972 4EICBAZE T 5 L 9122 v, EEEOJE



BITOBWHEED 65%E BEno7=Z Enh, b—v& L0 b3, BEN
ERD. = LO#HEEETHIE, LY RERE TOBK N TZDDT
T2V EEBZ B, BITIZERZ X A/8— F UV AT AOMZEBR A &S
=0, ZoT—sof T, —REREAHAWC, ALHEZEHL LY &4
LA a s Ya—2 =70y B9 L LT, 1982 4FEICH B -T2, &
Z T, Prolog " BNZDOREIEL L THRASINT,

(3) AL Z DI 1990 14X

SEIERTZFANR= IR INDF, ROBERDH LN TET,
OFFHREERI/NS L, =D =20 arta—X—DRN\PERIZD, 8
FRTRBE S M > 72,

QOREDFFRDZ G M2 R A2, ik ztEEb3 20, HD5WVIEZED
HFRO T2 OB %2 REICHE L2 T U 57220, 1980 A4 IRFI AR 72 50
CHERR CE D a s Ba—F—3 <, £, F—A—FLSMNIIIATI A %
— T = A AR, ASTOFM G o7,

@—., HMENGES L HIIERICEEINTLE 5, FEERITR
Wi, 22— —RNZH 2= N AT LEE S TS 9 BT, FOHRikD S
H—BFH LT LEN, TX 28— M AT A&FIHT A MENHERL TV,

PLED X9 BB A N T SITIERE Lo 1272, =% A= F U AT A
DRANBFESLIL, 7T — P E o7z,

(4) ASHfIC A>T AL

LR3I SDOMERESEXDL L, 4, BHEIL TWAD NTHBEOHZEN E S L
THEENTEDPDBEZ 05, £, OICELTI, 121 20arBa—F—
DIENTH, BN WVIEDH L CHESESZ LICL - T, FHREENNHY
KTD, ZOEIRBZFEZTICRELEZON, =—Y=2 b P HH0E, <
NFE—=Tx h OO L WSEZHFTHD, QITONTIE, 2 2ORNNH
Lo FtHEBELE AN A L—RIZRY LV TEDLEIRTEODA A —T =1 A
DOHFZE (Human—Agent Interaction) "V, FFkOEHE AL LV 5L +H5F > +ua Y
— T2, ZLTOWOWTIE, FHEICHE ST L) &40 2, BX
DN BIRE LT =D OHBRR (T4~ =7) W Th b,
ZOHT, 1990 FELEERICEE LT-00, EEEEB LT E LT
DT —=BvA =7 ThO, Wa LFHUNFENER - EAlbIh T 5,
. AL —AE O L L A— BB OER T, B2 onzT —X
NE V=L D XD 7k A Y 3 O T, ZAUIBIE T, Amazon X° Google
ZIZLOHELTEIaIv—ADNDEHTD Web 4 X —7 oA AZHMAAENTE



D, KK OB - BEEE D BER AT D FTREME D E VO pE b O i
iz BEIICERT L1072 >oTWnD, KRIZ, HELZOR, hR— 7
o=y T 2000 FERICA - THEY, EORHSE TR VIBREE LIF .
ZDAE—=Rnb, TUFNTATOEMT A ZHEDOBEGRFH Oy CHRESN
B X DTtz 2010 RIS/ > T, WEFE (Deep Learning) ¥ 23835,
HEOWMRT ¥ o A 2722 & 9 T5REICH LU,

AU — R oD b, KX —V 2 FOILE o0
AN YR & R 2T L2 &I L D, Hrlc, BEOHREAZE L
L. ZOEFEINTT —Z OB ENTFIEIC L > T, IROFOFHIZD
WT DGR A ST 2 HEOBANT L— Z)—Elp o=, FHEIZOWTIL,
D UK R Y | BAL SN HERE DT IR W T, BT O ik E 5 A
TEAZEY AT Z & CHEGREHELY BT -EBFEE O FEERD ANLD Z LR
TL— Z)—bipole, ZHIE, MEREOEIE - 5 L FONRENEZE T
HDHDITK L, FAENEOEmE TOMERBMROFBMNELE THL Z LIZLDHE
WeEEZHND, LML, WTRIZLTH, BEOKAHELZELL, &
DR 7eT — 2 WP ENFEZEHT 5 EREETH D,

(5) EFICHIZHIT T

BIETIH, BBELETEHEREZ—OFERNERE L, TNEHET 5 & 5 2k
DREETENX, O EEZWMIT AN = ZROETZENAEL > TE
oo EB L, RE—VOEENBMETIERLS, B2 R&ET Y2+ HE
THIENEETHY, ETUICERINET =N ARAARTHD, bL, &
FESNTBE RN EROFRE KL TV D &L, ERICEBRT S X9 2m
e XE—rEME L, MBS R = Eo T, EERREERRT D 2
EMNAREL 72D, FERD L Z A, Amazon ZZEDH A FRLH-TNDH I L L,
RERDOEANBRET — 2 PO HAIMEZR L L TNWDHD T, Wb LK T —
2 DEBNDPLE Y 7T —HZOFTER VD ZEITRE S, 1980 FRE Y &
V. ZOFNEHOWER MG E o TR E O 408, 30 Fr< 2T, FHEER
DFE, B EHFROEMIEL > T, EFHFROEBEL L THFRELIILOLZES
2D,

vy

SE G R
(1) . BHox , [h@Esk_. NLTHGEDOIME. F2h - 4 —2o, 2015.
(2) . NLHEEFS. NLHgEsaKFd. o HLS7 AR, 2017.
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(3) . McCarthyJ., 1&7>. A PROPOSAL FOR THE DARTMOUTH SUMMER RESEARCH
PROJECT ON ARTIFICIAL INTELLIGENCE. 1955.

(4) . McCarthyJ. RECURSIVE FUNCTIONS OF SYMBOLIC EXPRESSIONS AND THEIR
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1. N LHIEE & [=9E — W2 W &2 s —
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Thb, ERBEGEORBIITSZMEENTEY, £-BilgiEi#R 0T
(ZHENE U 7e N LARERE BN 2 IEH Lo We b Th 5,

ARIAIL, CAD (computer aided/assisted detection/diagnosis : 2T B = —
X R W) ZECEEAED S, CAD XS TS O L2k oI Al
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(magnetic resonance imaging : Bé5ILMEM{E) 72 POEHEBZ 2 B2 —
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EF DT — LTI, BAZ L TWAD CAD V7 b =7 OEBMEEZ N o
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(1) fifif& Efifg ) CAD
TH A= M AT LA ANT, M CT Wit 2 A ) U C i il 2 424
LY 7 =T Thbd, T CT BGOSR A L, 3 oo kg
BreEofRITin W A 8RS 2 & CRA MR Z T2 (X1), S
DRBEZFET 52 & T, B L BEELRINT 5, 150N WA RmMD -
A7 5 {El % web | THIRT 5,
(& 1)
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(BRARISEULMVIZ AR
ZHH)

IOV T N T IIMEEE AT N TE S, EflE DO EMREE Y B

12



THET L2 LI2E 0 B L 5 2 #]9 2 MosBE A A ik S du, CAD
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(E2)

CAD: #éi 2 H
AmtEEn (A ERCT)

100

FEIZ&YCADD o
80 | 7

MEEAELTE [/

[=]
o

Sensitivity [%]
8

30 b [ CIRCUS+ (BT

FEARRODT—R-LDEERR 20 ——CIRCUS* (BM#B %)
ETOFEFMERCERTHEME ----RARERBER
RIGETTHN HiEEnT—4 10

g_ignu%‘-ii‘?é:tfﬁﬁ%ri&% 0 . 5 110 -
Number of FPs [/case]
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— 7 DOATIEEHIIEIZIR CBEER CT T — X = ANHE T/ A4 X =085, &
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(3) Ehicsea 1 Hi CAD
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D MIP (maximum intensity projection : fx NAEEE) Wt %2 A1 & L THNED
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35 M OMIPE{E q

MIP(Maximum Intensity Projection): Sk X 1E SE# IRELI-E&

14x42 14x42x20 Tx21x20 7221650 4x11x50 500

Nekao T, et al. Deep neural network-hased computer assisted detection of cerebral aneurysm in MR angiography.
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r—— BRI F MEYIF
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— 7T == T ORI A L %lfiﬁﬁ@(ﬂ)/7b?i7#mﬁmm
TETCWD, MEREMEECIHEEM CT (oW TiX, 5% EED > bIcHiEE
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&T\A%#mﬁ#&w%$@%%i%ﬁﬁ&Lf%mﬁéomzi%fﬁk\
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MYCIN (1/3)

 BRMMERSE DL,
fRIERE & #E8 L TiIn&
Bl & HELR RULE03S

s EEROS%)EFFEFIEL " (SAME ONTXT NORPHROD)
DENTWED, FEFE  ron [CDNCLLESD‘:EMIEN?':IT;;rlilw;i%?'gggibES TALLY .6)

o _ e
(80 A’) ~ Lj: & i —g_ IF: 1).The gram stain of the organism is gramneg, and
2) The morpholegy of the organism is rod, and

° /f 'f$ 1FFEI A ﬂiﬁ'f}_ < 'fi 4 3) The aerobicity of the organism is anaerobic

b *L_a_ HEN: There is suggestive evidence (.6) that the identity

of the organism is bacteroides
. 500@»—)»#‘%?\3 .
ICIEEFICE R

Rule-Based Expert Systems:The MYCIN Experiments of the Stanford Heuristic Programming Project 15
http://www.aaaipress.org/Classic/Buchanan/buchanan.html

1) Patient's name: (first-last)
** FRED BRAUN

2) Sex: (Questions 1-3 request
-y background patient data.)
3) Age:
"55
4) Are there any cultures for Fred Braun which may be related to
he prasent i_lnesa, and I'rom which organisms have been grown
I succassiully in the microbiology laboratory?
P "y
« MYCINE D& " ...
5) From what site was the specimen for CULTURE-1 taken?

=BLOOD (System comects typing error,)
6] Please give the date and time when CULTURE-1 was obtained.
{mavdalyr time)
** JUN 20, 1977
The first organism isolated from the blood culture of 20-JUN-77
{CULTURE-1) will bo referred fo as:

e OAGANISM- 1o
7) Entor the laboratory-reported identity of ORGANISM-1:
“UNKNOWN (Tipically identity is not yet known.)
8) The stain {gram or Zishl-Neelsen acid-fast) of ORGANISM-1:
* NEG (Predminary lab results give some clues.)
9) |s ORGANISM-1 rod or coccus (elc.):
** ROD
10} What is the form of the individual organisms (e.g. lancet-
shaped for cocci, fusiform for rods, etc.)?
** FUSIFORM

(.- . more questions follow in order to gather sufficient information to infer the identity
and significance of the infecting organisms _ . . )

23) What is the suspected portal of entry of the gramneg rod from the
Blood culture of 20-JUN-77 (ORGANISM-1) into this sterile site?
* Gl (8) (User indi the of his J
24) Is Fred Brawn a burn patient?
"N

25) Is Fred Braun a compromised host (e.g. alcoholic,

-y
26) Is Fred Braun febrile?
-Y

16




MYCIN (3/3)

o MYCIN D HESZE2 IR

(... after about 50-60 questions, MYCIN prints the diagnostic hypotheses on
which therapy will be based . . . }

My therapy recommendations will be designed to treat for organisms that are either very likely or, although less
likely, would have a significant effect on therapy selection if they were present. It is important to cover for the
following probable infection(s) and associated organism(s):

INFECTION-1 is BACTEREMIA

<ITEM-1> E.COLI [ORGANISM-1]
<ITEM-2> KLEBSIELLA [ORGANISM-1]

<ITEM-3> ENTEROBACTER [ORGANISM-1]
<ITEM-4> KLEBSIELLA-PNEUMONIAE [ORGANISM-1]

(... questions follow to evaluate possible therapy choices,
and finally MYCIN prints its therapy recommendations . . . )

[REC-1] My preferred therapy recommendation is as follows:
In order to cover for items <1 2 3 4>:

Give: GENTAMICIN (One drug covers 4 possible identities.)

W E
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MEBTF—%2 (=8HE) F. AP THFA T3
« B4 R FE
c YTREYVY
« REARFE
e Za—Jlxy b T—7
o ORI Y b7 — 7 DG & R A RS S

Dose: 119 mg (6.0 ml) g8h IV for 10 days [calculated on basis of .
1.7 mgikg]
Comments: Modity dose in renal failure. 17 18
— — ~ — — ~
—a—JI)xy b7—7 (1/3) Z—a—J)xy b 7—7 (2/3)
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1956: AIDBEE

John McCarthy coins term 1974- 1980: B—RAIDZ
artificial intelligence (Al) at . =

Dartmouth Conference I

T |
mmmmm

?
J 2011: Watson

1974: MYCIN ]
1950: Fa—1)o 4 TR

Turing introduces way to test
for intelligent behavior

1965: IDITHFR/—FS RT L
Stanford team led by Ed Feigenbaum
creates DENDRAL

1990s: 97 EDAI
Al-based extraction programs
prevalent on www
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2016: Amazon Alexa
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Stanford-built autonomous car wins
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2016: Google Alpha GO
UK Deep Mind

1997: Deep Blue
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44 2011: Apple Siri
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Google DeepMind Health:
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® DeepMindHealth

Clinician-led.
Patient-centred.

LATEST HEALTH NEWS
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Watson Oncology: MAEMEDZHZIE

BAEZEHZIED-HIC
WatsonZMSKCC&—##

[ShL—=2%
IBM Watson A ‘ ‘
Oncology LY BEENDERICECEDABBRDTIVUHNBE

Built with Memorial Sloan Kettering
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IBM Watson

ERAKREAXREE

SARICDVWTOERZRE(CHITL. RIRVUS —BXVERLA RS UICB5LE
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WellPoint’s Interactive WY
Care Guide & Reviewer < ﬁ
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IBM Watson
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Eﬁ%?ﬁiié%ﬁtbf, Watson M fiiZFALVT New York Genome Center&
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Bridging the gap
between sequencing and
personalized medicine

Watson Business problem:
ESRRieE: IBM Watson for Genomics = Cannot accurately and comprehensively understand and take
N N : o — = . action on the Genomic Sequencing results
BREEDBEHDFRECONT, LDBEE - ABES : ! e Sequencing fesu
v . A Value of W :
== TIDE 5 - funas alue of Watson
Sm="m= = Case specific analysis to identify mutations, gene expression
- anap ==gl. p 3% g p )
WE LL P OINT. Yyya—3>: ™ tumor heterogeneity, etc.
EFT—5, %‘%F__g(:%‘j< %&EE’\]@%@ -~ GENOME CENTER = Provide patient molecular profile analysis and identify targeted
cHETBIER. RIS —P0HARSA>EEEC, HWEETE drug options with supportive evidence
3372 U T RAERIRE /R B
© 2016 1BM Corporation © 2016 IBM Corporation
IBM Watson IBM Watson

EJ#ER&D - Johnson & Johnson

Compare the effectiveness of various drugs and other
treatments, looking for those with the best results and the
fewest side-effects

Johnson & Johnson(d. IBM Watson Discovery AdvisorF—A &L T, Y2 OMODEESEDRH
F & FHImICHER S NTZERREREBROERZHR I DRIFR N ETA CTIEB CETDXRS. WatsonEH X DED
HAEEDTNET, COIASRL—>3>TE. EYMOBEMNEMNMERTOEMEINRYT 2 & =818
UTWET, COELDIRISKRL—23>(CkoT. ERHRFEDOEMCEULBEEZR DTSN K
S0, BHUEERKARCSIZFHT ERAKIC, BIFRAZR/IRICINZ DT ENTIEEICIRDET, BE.
AN BEERR(EFIEETITON., RO, £k BEZRDDICE. £FIT—FEIELTHA
TERIRE(CHEMI BETT, SADEEENEHI0HBDHEEELEY (2.5AF) . COREMAFRKIC
HIFBAF—LDEEE. WatsonlCEFEXHNSBEIZEHRZ T (EP<ERTILDIBX. ARENT—F
(CBI9 DEBRIZENER(CRIIA L T, FHEDBEEOBMNEEMOIEY) EDLE(ICEDWTHRLIZD Z0E!
ERZERLIENTERLD(CTRTETY,.

“For example, for back pain, a quick scan of the medical literature turns up
published results of over 3,000 trials, describing the effectiveness of 27 different
treatments. No one doctor can read all of these documents” said Soledad Cepeda,
Johnson & Johnson director of epidemiology.

© 2016 IBM Corporation

EIZER&D - Sanofi

Watson enabling researchers to identify potential
mechanisms of effect in new therapeutic indications,
automating curation of biological entities and
relationships

LN ¢

Sanofild. WatsonZFIFALT. BIfF DB DEEBBIMEDOREREMNERT S/EZAFRLTNET.
Watson(d, ABEAR—ZEDMEIEZHO C EICK> TERMERZIER, MBIdENTE &Y
PEZDOMDIMR LR DBDEBOMOBEFRERENT D ERABFC, TOBEORRMETEMN IS L2 DRI
ZRMLUET. ENORZEM SN, BRRERE - HRCBFBIFVKRBEDERERDIDTY . Sanofi
(F. BHIEREZAIR, i, BB TESWatsonDEENICKD T, ARENRMEZRD LTI DBERER
[CEDWCBRRETEDLS(CTBHEERITLTVET.

Business problem:

¢ Drug repurposing is a nonlinear process, often new connections are found serendipitously

e Data is siloed and its difficult to vertically integrate information to provide a holistic view of
target activity

Value of Watson:

Automate evidence gathering across multiple domains outside core expertise
e Data provenance to enable collaboration between groups

e Create strong biological / medical rationale and support for program decision-making with
supportive evidence and relationship visualization

©2016 IBM Corporation




IBM Watson
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Welltok CaféWell Concierge™

Intelligent Health Itineraries

« Incorporates user attributes & content
from multiple sources

Natural language dialogue 24x7

« provides personalized advice and

relevant responses; features temporal &

spatial intelligence
Consumer insights
 gets smarter with every interaction;
learns and refines

https://www.youtube.com/watch?v=XgHn1AS9Jp0

What can I do
to be healthy

© 2016 IBM Corparation

o1



\Orchestrating a brighter world N E‘

2018%1H &7 NECuneWISE
BXEES - FiEESE e

AT 0EE
EERE

JOozZxzvs3FiJzO—
A4 IR—>3>SRKRS MY R
NECYU1—33>1JR—IHREH

JOSzIhF1Lo8—
BRAJ N—> 3 VHBERE
BFBSHFRSH

*ﬂgi E;hmAE?ﬁi

53 : Machine Learning 2917

NEC Solution Innovators

2

BEDOSFH FENR UFE

Supervised learning Unsupervised learning

© NEC Solution Innovators, Ltd. 2017

NEC e WISE

ADHNENEEFENZHZKRILT S
NEC O & 5t i A1 3% 1T B¥

“NEC the WISE"(d. ADHNELSEEN ZHRAILT D
NECO&RFCImAILIMEF C I,

The WISE(F [E&EE] CVLWSEKRNSHDET,

FITEXIEMLE - BEMAETDIHSREICH U, AEAIDMBRRE UENS
BERBEE THRL TV EVWSTAZEDRVRNVZIADTLET,

© NEC Solution Innovators, Ltd. 2017

NECHER D #H A T\ B ALl 2017

NEC Solution Innovators

4

SR HAMWE
o

FPOF1I—4H

NEC e WISE

© NEC Solution Innovators, Ltd. 2017




2017

Innovation labs

NECODAI(Cxd SH D fHHDEER
FHRICRSEMERE LM, ©F Y THEEE DAL ERE

19604
ERSREE AEEELR R

JEAREREE EnsEo

ERCHA Tan
| No.1 20094

20044~ ) 20104
201545 k‘O 20135

M* S« —TJ5—=>0 RERSFE
AHRYFSY - BRRIFCER  WETNRLCER
(RAPIDMHZE)

19864 19924

FEL FIRSR
sl RERBL

\Orchestrating a b

Viladimir N. Vapnik
NEC Lab America
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support vector machine, SVM
BEh DEBZAND/I\F—RMETIL

19634 (C Vladimir N. Vapnik, Alexey Ya. Chervonenkis W2 O7R— hAROS -S> ZFRL
V. Vapnik and A. Lerner. Pattern recognition using generalized portrait method. Automation
and Remote Control, 24, 1963.

19924 (C Bernhard E. Boser, Isabelle M. Guyon, Vladimir N. Vapnik D'3ERREA CIE3R
Ioannis Tsochantaridis; Thorsten Joachims; Thomas Hofmann; Yasemin Altun (2005).
“Large Margin Methods for Structured and Interdependent Output Variables”.

The Journal of Machine Learning Research 6 (9): 1453-1484.

http://lecun.org/gallery/libpro/20011121-allyourbayes/dsc01228-02-h.jpg
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1 MBGC (Multiple Biometric Grand Challenge)
2 MBE (Multiple Biometrics Evaluation)

3 FRVT (Face Recognition Vendor Test)

4 FIVE (Face In Video Evaluation)
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Cytotoxic T Lymphocyte Immunotherapy in Cancer
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CYTLIMIC

Cytotonic T Lympho<yte lmmunctherapy in Cancer
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Revolutionizing Proteomics to
Transform Healthcare

Somalogic® was founded in 2000 by Larry Gold,
with the goal of improving the well-being and
quallty of life of every |nd|V|duaI by transforming
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. American Journal of Pathology. 180(2):446-56. Epub 2011 Nov 26.
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Original Investigation | INNOVATIONS IN HEALTH CARE DELIVERY

Development and Validation of a Protein-Based Risk Score
for Cardiovascular Outcomes Among Patients

With Stable Coronary Heart Disease

Peter Ganz. MD: Bettina Heidecker. MID: Kristian Hveem, MD, PhD; Christian Jonasson. PhD| Shintaro Kata, M5:

Mark R. Segal, PhD: David G. Sterling. PhD: Stephen A, Williams, MD, PhD

& Editorial page 2525

IMPORTANCE Precise stratification of cardiovascular risk in patients with coronary heart Supplemental content at
disease (CHD) is needed to inform treatment decisions, jamacom

OBJECTIVE To derive and validate a score to predict risk of cardiovascular outcomes among
patients with CHD, using large-scale analysis of circulating proteins.

DESIGN, SETTING. AND PARTICIPANTS Prospective cohort study of participants with stable
CHD. For the derivation cohort (Heart and Soul study), outpatients from San Francisco were
enrolled from 2000 through 2002 and followed up through November 2011 (=111 years).
For the validation cohart (HUNT3, a Nerwegian population-based study), participants were
enrolled from 2006 through 2008 and followed up through April 2012 (5.6 years).

EXPOSURES Using modified aptamers, 1130 proteins were measured in plasma samples.

Peter Ganz,

Steve Williams,
M.D. Ph.D.
SomalLogic

Shintaro Kato, MS

Somalogic
NEC America

NEC Solution Innovators
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MAIN DUTCOMES AND MEASURES A 9-protein risk score was derived and validated for 4-year
probability of myocardial infarction, stroke, heart failure. and all-cause death. Tests, including
the C statistic, were used to assess p e of the 9-p isk score, which was
compared with the Framingham secondary event model, refit to the cohorts in this study.
Within-person change in the 9-protein risk score was evaluated in the Heart and Soul study

oOBDI>INIE
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Figure 4. Changes in Risk Scores of Myocardial Infarction, Stroke, Heart Failure, and Death in Paired Samples
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Figure 17: US life expectancy by county, females, 2010
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PREDICTED TREATMENT EFFECTS: SINGLE PATIENT

Predicted Treatment Effect
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http://on-demand.gputechconf.com/gtc/2016/posters/GTC_2016_Deep_Learning_Artificial_Intelligence_DLAI_04_P6102_WEB.pdf

US EMR Adopti

Stage Cumulative Capabilities

St 7 Complete EMR; CCD transactions to share data; Data
age warehousing; Data continuity with ED, ambulatory, OP

Physician documentation (structured templates),
Stage 6 full CDSS (variance & compliance), full R-PACS

m Closed loop medication administration

CPOE, Clinical Decision Support (clinical protocols)

Nursing/clinical documentation (flow sheets), CDSS
(error checking), PACS available outside Radiology

CDR, Controlled Medical Vocabulary, CDS, may have
Document Imaging; HIE capable

Stage 1 Ancillaries - Lab, Rad, Pharmacy - All Installed
Stage O | All Three Ancillaries Not Installed
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Technology will replace 80%
of what doctors do

Data-driven healthcare won't replace physicians entirely, but it
will help those receptive to technology perform their jobs
better.
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de Domal, F. T. (1987). Ethical considerations concerning computers in
medicine in the 1980’s. Journal of Medical Ethics, 13, 179-184.

Ethical considerations concerning
computers in medicine in the 1980s

F T de Dombal University of Leeds

Author’s abstract using them as ‘just another special test’.
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WMA DECLARATION OF TAIPEI ON ETHICAL
CONSIDERATIONS REGARDING HEALTH DATABASES AND
BIOBANKS

Adopted by the 53" WMA Generol Assembly, Washington, DC. USA, October 2002 22l Qctaber 2016
and revised by the 57" WMA General Assembly, Talpel, Taiwan, October 2016
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The Revised Declaration of Geneva
A Modern-Day Physman s Pledge

Ramin Walter Parsa-Parsi, MD, MPH'?

sion of the Declaration of Geneva was adopted by the World Medical
mbly on October 14, 2017, in Chicago.

2500-year-old Hippocratic Oath, the Declaration of Geneva, which was
cal Association (WMA) at its second General Assembly in 1948, outlines it
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— “The workgroup agreed to integrate this idea of reciprocity of
respect and to add a reference to respect for colleagues (B&)

To complement this principle, the workgroup also added a clause
referring more explicitly to the obligation to teach and

forward knowledge to the next generation of physicians.”

— The Revised Declaration of Geneva A Modern-Day Physician’s
Pledge, JAMA. October 14, 2017.
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Fairness, Accountability,

and Transparency
in Machine Learning

Bringing together a growing community of researchers
and practitioners concerned with fairness,
accountability, and transparency in machine learning

The past few years have seen growing recognition that machine learning raises novel
challenges for ensuring non-discrimination, due process, and understandability in decision-
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More computer use during consultations is linked to
lower patient satisfaction

Jacqui Wise
Lendon
Doctors who use the computer heavily during a consultation He said that good practice is for doctors to position their

can leave patients feeling dissatisfied, a small observational computer such that they do not have their back to the patient,
- i i s’ medical records before they enter the room,
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