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1. FFim

N B AR R ER0E A R AviEs - (B R IEFIG BRI
BEANBOEERENVES > AlENR Ry 40 -1 T ATEE ) 1€ 1950 4
ORISR Ry T BRI & o — (R T = SRR AT g Al th R AL 7y 22
LI - BRI A TEERFE BT BB H s E R RIS A1 R
£ 2010 SEEEIE MBI SR 5 RO H IR 2 SR

ANMEZE BRI AL - EREA AN TEENSEIRECASEUSSEHNEE
H (Level3 DLE) - BITHYERLHE AL £ 1Y Alpha Go ZEftH: » (HH{EFEAETH LS
TE PR E I P - MIE N RER A ZHY @A | MEE - BTN
REEBEIEAEAR A THE (Artificial General Intelligence, AGl ) 2AYEMEE - B4t 5
FHAEZAN > ERNTEEGRNERTE AN OEEFESEHESE John
Searle 1F 1980 fFF i tHHVRZETEA TN —1% - W2 H R BT (simulate) A
BIEE ERF - (B E TR E A HILES, (consciousness ) B¢ U5 = A M
(intentionality ) o 3[R b BMEAE R ELANEAVRRHITIRE I - FRPEER N LR E R4t e
HIERE TR O NS E2HEFMEES > 85 (MIFEEER) A
BRI AN TRTRE T 88 » 4898 L& Searle FEF Y " 55 Al (weak Al) < {H
NIE Searle EFE T A NESERL LAY T58 Al (strong Al) | DIFEEDLZZ K BIf#E
e AN TEEEH AR ER T T NEAHEREEIATEEZ (Human Level
Artificial Intelligence, HLAI) | * » Hi{ly2RiE 2 —(E i R ER M A FFEKEHE -

HEERERIIEL " 99 Al RIRAYA T ZEREIIR - THEAERHELAE
BUUREE N T RE EREEAARR BRI AR - T8I FE PRI H A BRI ER T H AL
EERREERVEE > ITPEERAER - #5 DT EEED T REN L TH
T REGEMAREENT T - RH R TR T RIENSRAEHIEL - A o sk
— Rk B PR ~ RERE A PEAIRES - BN B AR RE B R (ERETIHYE
R A\ TEREERTHS B ARG8T ER SR ASH
o - AT ERARNENT R EESIE - (YEEAEIEE ) S
AN TR EReRaaTBUEE » BE R IR A T Ae RS (IR 77 B i L IR

! —fEE Ry Warren McCulloch Jz Walter Pitts Wi AfE 1943 F2LE (5 AT 2408 i
By AT 2EEE B2 » STUARTJ. RUSSELL & PETER NORVIG, ARTIFICIAL INTELLIGENCE: A MODERN APPROACH 16
(Upper Saddle River: NJ, 3rd ed., 2010) -

2 See Cassio Pennachin et al., Contemporary Approaches to Artificial General Intelligence, in ARTIFICIAL
GENERAL INTELLIGENCE 1-30 (Ben Goertzel & Cassio Pennachin eds., 2007).

3 John R. Searle, Minds, Brains, and Programs, 3(3) BEHAVIORAL & BRAIN SCIENCES 417-457 (1980).

4 See John McCarthy, From Here to Human-level Al, 171(18) ARTIFICIAL INTELLIGENCE 1174-1182 (2007);
MARVIN MINSKY, THE EMOTION MACHINE: COMMONSENSE, THINKING, ARTIFICIAL INTELLIGENCE, AND THE FUTURE OF
THE HUMAN MIND (Simon and Schuster, 2007), Nils J. Nilsson, Human-level Artificial Intelligence? Be
Serious!, 26(4) Al MAG. 68—75 (2005).



HEERTRREETAZA -5 NLEREEREIFERT NEES - B2
AN NIRRT RICEAE/ VBRI T BIA S8 =& 07 AT Z pE R FZEIRAE -

ERRRE LIS = B MR S BRE L - KBRS > BVA ARG M2 DA B IR
SAE - SEFAEPIMEEARR R AR ERIRE - (EREEEHIR LI
A REMEA TR RIEEZIE -

ZAIM > bR T DARE AU A AR B (F RS 8 A\ T B AR A
B85 REREREFAR AR 99 Al FERENASE A REE A M ?
(e S (i - R BB\ T Sl S AR S BRI HER R » ASGRHERT 2
BN TSRS R ERR - PR BTG YT5E (STS) B SRR
A ~ B B AR BRI R e TSR R A T B R RE B HAR R -
R FEETREARS  Bal ARSI N TR S E SR AR Rt T Ry -
FfT B] RE TS % & LR B, -

2. A\TEEN=(HSHREREE

ANTEEERENTERFENEREEE T BT %2ny s - £ "
= 25T E]%2 ( Defense Advanced Research Project Agency, DARPA ) | ¥ 45
RIS TR E S B TR B B BT 75 A T EENREE T =
{EFEES - > DARPA HY¥R &5 HE N G H H & TS BRI A T3 i e i
{E DARPA Firfitefy 7 BRGNS (it — (W A BB e \ TR flory A FAEZR -

DARPA B 55— A TR EfE By T FT4T4#EME%  (handcrafted knowledge ) |
HIEAL o B AV ERE N AR A B2 S EE SRR - BEEA R AL
FEGH ) BB R N EERS E T LUEIR (knowledge representation ) » L
(A RS Y R R A ) B Bm B S E TP & ez NSRRI 2 4R Bl
[OIZEAVRTE o F— AR A E A L& EHEIR LtHAT John McCarthy,
Allen Newell Eil Herbert Simon %5 A« $H{F S - BESERFRERE I RIAIR57
FI NN LA B o © SR T S L S R o B A
RIEVFRHE > (REE R " FF9E AN TEE (symbolic Al) | 786 " HRTE =R AT

92 (rule-based Al) ;- 8

> Defense Advanced Research Projects Agency, Powerful But Limited: A DARPA Perspective on Al
(2017).

& See NILs J. NILSSON, THE QUEST FOR ARTIFICIAL INTELLIGENCE: A HISTORY OF IDEAS AND ACHIEVEMENTS 79-80
(Stanford Univ. Press, 2010).

7 Seeid. at 113.

8 RUSSELL & NORVIG, supra note 1, at 1024.
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DARPA Pt 55—z N TR ERfE 2R3 fee tH — S DURS e sl R Sy T &
REZL 0 {BIE 1980 AR ZE (B AT IR BRI Ry LAY A\ TRy E g e isi= » Bl
MEE S N B — AP E 2R N sE 2 B R i B2 i B A\ 7T
RHEHAETE - IR AR R BT A A 2 E R - ° DT 2 8irE
1E EFE WAV EESZ Hubert Dreyfus » SH{EEE— 3¢ EAYWIHH (1972 4F) BIZEAR
BB S KEE Y  BEE AR EAE MR SR Rk P B AR A 24
{EEIERR Ry RE G 8 P B A58 B R RE I B 52 > RIVE SRR T8h B AREE R R S
{EHREE S T &7 52135, ( context or background knowledge ) | IVEEfE - ({8 & & —FE
SRV E S (intuition ) 10 B3 " B4 AV ER (fringe consciousness ) | 11 iR
RE LB T oRHY Uk - i ERE F ORI AR Bl EIE - IRIERR T/ D EEES
AZHN BASHRSS - (F 5 A AR RE 2 A LAIERAV A Se g 2 4h » B
GHIFRRFIRBCRRI SIS R A THE 2 S BE B G TN
TENAY EE SEREE o —HEFT A BEORFEEE Searle 430H > TR AJEH B A TEIY

"§5 AL B WEEEE - 2

Dreyfus 55— N T EAHLFEEATE Mo AR - B AJHRE T
AT A A (inexpressibility ) | IR HEE 25— A T2 EAVEFT -
DARPA 733 N HYEE R N TR ERIAHERL R ve ik 1772 (B R[45% - DARPA 55 82 A
THEEME " 4EHEE (statistical learning )y HYFAL - F R R RGHIAET1EAY
R E HIB RENAKEER R H P R ER SR ERE L (pattern
recognition ) o 13 5 T A TEEERY T #2528 (machinelearning) | 7574 AF
FEBERIEE BRI AR 2528 DL 468 DUE R EaEh £ /Y
J7vk 0 MR MR BB TENE S (thinking and acting rationally ) « 25— »
g TR B (supervised learning) | » K &R (precedents) {RERZ<H
ELA B E R Rl ATHER (R BliHIRE R (BE) % #TIE
TEr il A Bt LHIRBCE 3 0 PR RSB AH RV EC 3 s = > (e FE
Wi AE R BIEEE 255 & BEA Ak iy [ErEl N B R aE R - 14 25 T (5

(emulation) ;| NIHEBEA AR THYEHEETEIVEDY « Fl40 - UK SR RE
KAV ES R oG B R = 2 B B E R E 2RISR Bk (A T e TSR
TR BRI I B B S B U AR R B AT BT B IR AR M T

O BRSTIERE > By A\ TEER) T IREMRIE (qualification problem in Al) j © RUSSELL & NORVIG,
supra note 1, at 1024.
10 HUBERT L. DREYFUS & STUART E. DREYFUS, MIND OVER MACHINE: THE POWER OF HUMAN INTUITION AND
EXPERTISE IN THE ERA OF THE COMPUTER 28-35 (Blackwell, 1986).
11 HUBERT L. DREYFUS, WHAT COMPUTERS CAN’'T DO: A CRITIQUE OF ARTIFICIAL REASON 100-109 (Harper and
Row, revised ed., 1979).
12 RuUsSELL & NORVIG, supra note 1, at 21.
3 Dreyfus B - [EZ EEME sy | anrbMEAG , B T RREMAIE, ) /MU=
AR« TR | - BAFSEEIANERGE & R - SRR E (F) - H 57-95 (2012
) e
14 See ETHEM ALPAYDIN, MACHINE LEARNING 35-42 (Cambridge, MA: MIT Press, 2016).
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B 55— % T 58 LB E (reinforcementlearning ) | 1) B IHERHEC HHIAT
N B A ETE R R A R A ER R [O]EE (rewards and punishment) 1 > 34
SREATRHE 7% - 1> AlphaGo Zero BIE B H—E23 57k - (e RETTE BERAC 5
I EREE (A B EEBE T REE PR E T RIS - 16 5= EH
"IEEEE B E (unsupervised learning ) | i i AR SRS EC 43 HEHA g A ERH
BT S TEE R 2 HHRAM: (association ) » T BT 73 55FF 2 ( clustering ) »
YV BaneESHHEL SR 0 SRz AN B TR LR H B I B A K
SR A R B AR - 18

PR NEEEATEIN " 55 Al BT S > DARPA TEFRME I N T4
RSO T ZIRATEE (Good Old-Fashioned Al, GOFAI) | HfT[HE
HY—LEfRA] - 2R > 58 0 N TR E e B e A\ Ba)IsRE 28 E Mok, Bl T e
H RRER & RIS A TR EZRIEA FERGE i B EsE I +538
R > —HERERFEBR N R MEE O BT - 55 et 22 whi
FE995h o FsIlb DARPA Fisthifiita T " R2k | = A T ERRER - 2k T ik
4% NE (contextual adaptation ) | HYAFEAY » HHEF H & A TRERAE H WA [HI AR
G AETE LR o AR R O E B AR BR B ER BH (reasoning and
explanation ) » fE IR 22 T B BA M EIRRENI A TEE (HLAD - {HER
AXEER " 55 Al BEAEEBEEENBEN S BAANERIR CSHEEERIE
RIS -

3. BLEATEBHHEE TR ERET

B ANTEERE THEREY | EEEREEN PRl E P SEER T
FA R SRHRECUAIRE T > BEZRZER SR — I A\ T E (R RT 9k B3 NEE AR I PR
Hi > &SGR T IRGEEIE | BEIMR I - (EFEREE L E AR Rim R A TR ER
(AGI) - HFRT ¢ " FER & | ;5% (AGlornarrow Al) Bl " HRER/E
14 B9 (strong or weak AlFR{EHEI[) (RFe—) » FFETE R AN TRE TG
NEEWRE I 29N BB A HAMAH S S AR 0 AN TSR ARE LR BE > DA
PP H LSS — ) 7 A2 B G RE DI B NS Bl A A R AR
R ARV ETEE ? RHGE g ifge (STS) ¥ NEMIERAMIER ~ BUS B {EH IR IAH
FARSE > fROLEE Ll REAY rTRE Y AL -

15 See NILSSON, supra note 6, at 515-521.
6 David Silver et al., Mastering the Game of Go Without Human Knowledge, 550 NATURE 354—359
(2017).
17" See ALPAYDIN, supra note 14, at 111-117.
18 Charles Duhigg, How Companies Learn Your Secrets, THE NEW YORK TIMES MAGAZINE (Feb. 16, 2012).
19 JOHN HAUGELAND, ARTIFICIAL INTELLIGENCE: THE VERY IDEA 391 (Cambridge, MA: MIT Press, 1985).
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i FH &
AGl (&) Narrow Al (%2)
Strone Al Ik Ik
BHE/ ()
BRI Weak Al AN 7 5= H AR HAimy A T e
(i) (HLAI) ( EHEH - AlphaGo)

T— NI SHIWE A5

3.1 Rt SiseryE R P EL - Dreyfus B2 Collins

i Dreyfus $f5F— A TEEAVHEE - IEERIBME T HUS R 5E
(skill) BAEEZEIRE (expertise ) FYAHBHWTSTTI K o Dreyfus DIFRIT & ~ REEER -
VeI R A NGB AR Ry 1] > RE N SR EUASHE BE P Tl REAS FE N BRGRAZ o3 Fy A (iE
P& EL o Dreyfus $5H > {EA RIS EREMREEIENES » BlExmPEst i A sy
#ENEZ > MERNRAENERE AR AR EHIENEE  FEEIEERE IR
[EIERARES - B MRS AR E SR E - 2 Dreyfus 305 - BERERIFGEHE
{EAREEHTEBRE ST RERBEFENKET N &SRR AR AT
SR B REECIE > RILEE DI R AR E S — B R TFaR PTssR 2
N AIFTRE S & RILEE — M A TSR A LI E E R o sE IS E IERY
BERIRE o ML - Dreyfus #j4 1980 F(UHHAZ 1% » HlE e \ a4 4%
(neuron-net, neural network ) FYEEHS Z4% - BRI el AE GRS Blfs
B (S FE ) REIlC SRR » #8 DAURBE( A\ 4K B o % fe 45 50 18 (associative memory )
BY7575 > RIEF IR - 2t JEHACHERS 2 B2 IR E R R R AR L EE S (5
7GR ERE T » —BIARABE R » {2 Dreyfus I RIEFN] » HEEREEEA
FEASERNTEL S (holistic ) FERE - 22 JEHACAELE 40 B DARE H A BE T 18 X Ha (5 48
HEAFTEER SRR BRI AN EE - BERrlss 24

K E TR G IEERGE AT 240 ( context-learning networks ) - 23

el

ML Dreyfus HEHISE —I N TR - AlSEBUE R LR RIS B2 E R loi%
OIS 280 > RIEERIEG LG 52K Harry Collins AR E4FE5 7 N T3
FERUS NFERIER BRI RERTRE ST B - BENIEREIEE — R HYRIR - Collins HYERALHT

ol

20 E AEFEEE T BIESEE (novice) ~ #E[&HrF (advanced beginner) ~ #4&# ( competence ) ~ f&
i (proficient) ~ # A B 5% (expert) o DREYFUS & DREYFUS, supra note 1012, at 16-36.
2 Id. at 90-94.
22 DREYFUS & DREYFUS, supra note 10, at 90-94.
23 Hubert L. Dreyfus, Response to Collins, Artificial Experts, 22:4 SOCIAL STUDIES OF SCIENCE 717, 724
(1992).
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ZE NIRA TS B3 R, - (i DA 28 = AR RY - REAEIE S B E 1Y)
HERANRASE > Wik T GEIRIESERISGE (interactional expertise ) | HUIES > —5
T P DASRBH AR il T SR EE 22408 ( contributory expertise ) | FYEL T » Al
REL — 2 FEZN G5y T 281 | &Y TR B R A B AIRE

S— A EAMSE T ARE R E A RSERR BRI AR IEE B R

THER IF & i S BREY BOR TR R P ER AR - VA BB T BB A A
B 0 BRIFLAEBUAFE B A 2B ER - 24 { 1990 FF#EZ 2018 4 » Collins —
HEHRR T DA S S S AL A SEAY S > ISR BE EMI RS T — AT
BRGE RS O D B -

Collins /¥ \FHRIEREGHR BEAY AR B 225 =& 77 fy T B A (algorithmic
model ) ; B " {bf5E= (enculturational model ) | fidE - 25 T EHIFES | YA
FIER ]EEEE S A R - i DUR I EsEAU =g © s e ay A
SRR AN B ERE S 7 > Me— IR AR T & A8 (tacitknowledge )
DVHZE M Tt b ) AR BRI R AE o % BEDL T BRI | (AR AR
BREE - R HEERN T2 A E R ke 2 A EE HER % - BT E
BR—E=ARAEN T EERREIRIZIRE 2 NHHTT A, ( mimeomorphicactions ) | 415
R R ERAVIEAR ~ JREAVIAAE ~ B e o 7I=CaVEn{E - 3R AR IR 2R 1R DASE AR
BTk - Kz » BiE8TEMREGE—H—GN "THtgZaz NBETE

( polimorphic actions ) | » HAIFRELFRE 2 NAFEHIE AL - FEZE A ~ PRESHH]
H > WERAE e - B AR - RItEREEM " b= | FIEE
B il EEEE - RO EE LA EmGa g SE b B
SRR N R AT o7 (5 fer R & e G ~ T8 B LHS L E T ERIAE
Y

Collins 325 » DA T AN ) AEIFRVE — AN TEE - RHEEAER
"R ENRIZURE Z NIRIT Ry 0 A T g IR NI T Ry ) SEimRELIY -
LU B ATE RS NSRS A CHITTEh g — o EAy sk

AERAEREAEE ® ME-FREEt R ABE B AEAER 1tEg%

2 DL T BRI REAIGE | (ERAFE A ILSHRF SR » vIREFA T — B E N
MRE » 552 5 Wen-Tsong Chiou, What Roles Can Lay Citizens Play in the Making of Public
Knowledge?, 13(2) EAST ASIAN SCIENCE, TECHNOLOGY AND SOCIETY 257-277 (2019).
25 HARRY M. COLLINS, CHANGING ORDER: REPLICATION AND INDUCTION IN SCIENTIFIC PRACTICE 57 (Chicago: Univ.
of Chicago Press, 1985).
26 HARRY M. COLLINS, ARTIFICIAL EXPERTS: SOCIAL KNOWLEDGE AND INTELLIGENT MACHINES 4 (Cambridge, MA:
MIT Press, 1990) [hereinafter COLLINS, AE].
27 Harry M. Collins, Gerard H. de Vries & Wiebe E. Bijker, Ways of Going On: An Analysis of Skill
Applied to Medical Practice, 22(3) SCIENCE, TECHNOLOGY, AND HUMAN VALUES 267-285 (1997); HARRY M.
COLLINS & MARTIN KUSCH, THE SHAPE OF ACTIONS 31-54 (1998). Collins Iz BHE(E A poli i A
polimorphic “FEHIIR A » 2 H K[ElIGEHE poly- 288 polis- 7+ & Y EERHEE - 1d. at 33.
28 Collins {F 1990 0% [ {5 B mimeomorphic actions #1 polimorphic actions By FHEE » &
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s NEETT By DL T RERRENRIZLRE 2 N BT By ) B > B A JE B {75/
BUE1E (repair) i fy " 11 & #AL (social prosthesis ) | YHES AT A 52 B TAE
il - CLSRIEE TRt B A DO B EETERE T (B0 JE kIR E g
[ T AR T B R TSR e S SR B AR A BB TEEEE
FABEMERN B EAEE . B0 G TER Y D S s fa A B R =
L FENE RN - 2 EHERE R N TR AEE - EWEIEMRR -

AP » EEAER E I BRI R EE R R PR e R s i =
HYEE R A THE > BESEERT NRbEY ) B MaahthEs BRa
ol LRGN HE LIRS NBTT By UE ? Collins {RESSS Hif Ry O B HYRTESR
Collins 7E 2010 4EH B Tacit and Explicit Knowledge —ZE > ¥ LR DL E
TERY TBREr s, B TibE b, fE TP o Collins BRAEE Y Michael
Polanyi iy " BRer iz | S > 3° HEEE T =4 REHNVE < 3 Polanyi iy I EX
HIE% | BEZADAA TR ZME (inexpressibility ) B TTBHTE (unspecifiability ) X
oty > BIAES RIS EEHTRERE > W EANGE — ARG T i B 2 1y QB [ By (e
FHF-HEIREERS > TVH BT B B 4R - {2 Polanyi {LFHsssMFEAT (Z
SRR ) B SRR (FHE S -

Collins ¢ 5 " BRET A1, | AVRES A SiEHE - Hrh SRR BRI > T5H#f
5= R T B G M ER & As% (relational tacit knowledge, RTK) | &
R E RGN AR IR R AR W B 5 50 T DB B T s AR A R B s iR
BE - BIAHERLTT 5 " SRSMERVERE K1 (somatic tacit knowledge, STK) ; HlliZH
SHSFEHH EE MBS0V AIERE R RE - BB B EOR T BRUREERE . T e tt
PERVBRE RI3% (collective tacit knowledge, CTK) | RIl & —fE§#ik it tH & 4TS P
Z s BT I 2 NKEIT Ry ARANIRIERER AL © 18 = RS IR EE R ED
FEMEESFRMIAGFE LW E BN - (HAIJESE £ o] gei
bR PR S AR T A MEHIER (explicitknowledge ) | AR L& BEA 2 B | B
HIEERRE A | AR > RRATRERCHE g s 208k (EAE EAFEA ]l Rulisy,
HHZE > (RItb— EHA 18 EE - Bl m i R NEHIEE, - 32 RN B RsLETN ™ 5
BE MR Ak ) AIRE A G5 E— 4 —4HR R P F AR - B R g
ArFenl NIRRT RE > bR T 2 EIR TARR T s R E PR 2 4 > Bia#E

machine-like actions E{, behavior-specific action f5fE{£ 2K miemomorphic actions » ) regular
ordinary actions ¥5f5{% 29 polimorphic actions = COLLINS, AE, supra note 26, at 32-42.

23 HARRY M. COLLINS, TACIT AND EXPLICIT KNOWLEDGE 71-72, 143, 170 (Chicago: Univ. of Chicago Press,
2010) [hereinafter CoLuNS, TEK].

30 MICHAEL POLANYI, PERSONAL KNOWLEDGE (London: Routledge & Kegan Paul, 1958). Polanyi JE&—1ir
BB BEITERLTEER -

N HAMEEW L R T eI, | S EASEM 0 see, e.g., Klaus Nielsen, The Concept of Tacit
Knowledge-A Critique, 5(2) OUTLINES 3-25 (2002).

32 CoLLINS, TEK, supra note 29, at 97-98.



BIEATHUSHIRRETLIEA nT febas il T 123, > [FIEF Collins HKEY - EHEHATHLL
A& Z BT P (o PR Y T 2 1 [ B AR 0 CIER B B AR SR s IR s 52 TP Y
TeRfbERE ) U5E)  ANLEEBRINHEECHAEERE T SREREAEk, - > 2
Collins EXRFRE Ry » B HAT Ry LR FIERIE NBHE " BIE ) 24 EHEEFEEEE
FrEMdE 2 "REE ) WHEZZEFDRA (fluency) HIRESE » ZSERERL | SEAG1EE
MERRE R, FraRey TrtE b, BRI T e b BYEESHERI R o R ERSE
Rerwtad o NI " AT e RS R | B SRS R E T R AR Ry S N
FIaH - 3

B bt "B ARk AVHFAE AT > Collins Bk N T EE AR IEISE
"HESIRE s NET R AN T RS R AR BRUEN A TEE
BEEIE /D T2E= | BEJ7 - Collins {F 2018 4= KA Artifictional Intelligence —=&
oo fRH—E =BV RTRREGR - AR AR TR DU £5R ¢+ (1) BRIE
BEISRE T B A —RI NS E T SRR sE B2 E i Ay B 2AGE = DU
R Y F ORI 18 T BUEIE A SRRV e B RE » (2) ZPRINVE M RUiTHI4R 18R
H AT AR AR 58 I A —RRIY A L & E - 3 Collins 305 » H AT A E Pt
HELTHY " A (pattern recognition ) | {7502 B/ D RNIRR T BA N RTER
1Tl SRE IR - SRR I < 3 {EE(ERTHRE » Collins SEAK T LA N AYHER * 4
EERRAENI NG > WHSCEMRE T DURKI HAARE S TS, 1y T BB

EERIRE | ERELURMINY B 2R GE S I TR A T IRIBEE R E ST EE
By o TEABRER ) TAWAE RS EEEXERIEE ) T HISE

FEREHIEE ) BEABFRERADERE IS ERERNETIEu A
G~ /NERS - BEE - AN S HRTHIREES U RERRIERC: SRS EAYSTE
AS TR E N (BE ) AT A H IS A B R EREFTTRAY
B AR 2 ERREN LA - (e AR RTS8 AT
Ty " OERIECERIRE , - T

3.2 F#E - BF R A LEEHIREEREE

Collins 4 "B fE , BT3B | — 4 FEZ TN ERETIHGHE D T A TER
# (forms of life ) | fE&AURZEE - 38 {H Collins DL " EE , B "3E= ) ohlHIE ™ &

3 |d. at 117, 160, 162.
34 CoLLINS, TEK, supra note 29, at 138, 161. [Tl % Collins DLUBR @15k R B BB 3R Y (8
I% - FES R > SUAESEE () H 413-415 (2012 4F) -
35 HARRY M. COLLINS, ARTIFICTIONAL INTELLIGENCE: AGAINST HUMANITY’S SURRENDER TO COMPUTERS 2
(Cambridge, UK: Polity Press, 2018) [hereinafter COLLINS, Al].
3 Collins E 2 AN 2 E A w2 AR R Rk ETEE "B Nk (bottom-up)
ELBJA]BE - See COLLINS, Al, supra note 35, at 110-130.
37 CoLuNSs, Al, supra note 35, at 149, 166, 172.
38 Harry Collins, Language and Practice, 41(2) SOCIAL STUDIES OF SCIENCE 271-300 (2011); COLLINS, Al,
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BEMEERE A1, ) B T AR B G AR o WA LR B R R A AT
FRSERENHE TEEE ) RED  AUBRMATIR LAY " RRAIECERIRE | B T OB EE
fgE , ERIARE - fi= 2 - Collins RURANME RS ELE R B T HRIVE
JEHIAE > AR BLIERE HHORUH h DURF (E BESRIgGE S (TR AERY | O PSR A
RE ) o SERCHIEIL— B FIRIY A TE 2 - %

'EEZ T > Collins ¥ 3B | DU T SERS e MEER G JIE% ) AVEETR > e
Dreyfus B R TEZAVFRIE © Collins R4 BHS#EFY Dreyfus » 2 Myftii sy " 5H#G
BLUEE o REET TREE ) B T B EIRIECENIRE | [EEUE A HAIRE LAVEE M
WAL {d 6 o N TR EE A A48 240 (LARAR KAV EEE ) i A
FAAYEE S - 2 % Collins 5 @ 35 I AN LHERHEIERELS " SRS
Mgk o EEEDIFE U E e L MERN SRR P i RSN " RS E
MEBRE RIE o 280 > Dreyfus #ERE ST EHS T EF ) BETEEMREN "58E5
BEJ7 > {H Dreyfus HE /R » " {eSeBIthEE | N7 ARE B BT LA EIE RS
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