WM FHRMITEE LS
FLG - ERMEE (T ERSF)

RRF FRTF ks

BEHZFEAREFEANKES 2T BEHRIAAES, WAoo/ FW
RTHOPNEEE ., FRMEZHGHER2F) —FRETHTFH K2
FWER, AARTBERERT M FRTNBEIER I, EXERTRT
EWAT, FTRERTR T EEFWNART &R K, T, FRMETE
FHHALBFFRT HE LA TIHHEENG T %, BWRR, FRIMER
ZAFAHTEHHALTRINEN T EL LB FAEAERERZNHER T

KRt EH ¥ ABKE RN HRTE

IR EE (digital foot) A AH I AY D L, TE AR BUA A% 55 % se S (2013 .51
66) Tt : “ TR AL e —E A 1 B A, AR B A A AR T
I, T TIE S A0S AT B BE T I R, A 22 5 — R IR A i A
RANBA T BEEECTHORRY WERUR e, B B BE TAL AL S aT
SRR E B BOR TR M, S 4 — A 2 A7 O B , MOk B
RS EE R T o BT OO A R R A T WAL 2 A B B,
feft TR TR 5 AR AR BRI T RE I IO

By mHARRE A AL Bh AR B T AL , 491 Q) P v 1) 26 ORI A 5 22 i
Tk 12 T, o nph Bl B T B, Bl - Ay Ak B A% G2 A F S 5 R
BARIHTEZ SRR 7 B s I SO i O A SRR Oh e S i 1 iRt
BECR Y BT ot 5 AR SR AR S e B L T P LE BT i B Eh i -
B/ Je 5E (Matthew Salganik ) i {3304 2o  Bdla H QR A 22 01 5T) (Bit by

w ARCREFA SRS H AT E “FFE 54 I A0 R 8w AL A 5T (3 S
20CSHO57) /4 iy B PEAF 58 1 o
s ARPRTF WG IEFE NI IR B 5 7 KT, At Rt &5 2 ke, th b 46 Kt & 5.0 38
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Bit: Social Research in the Digital Age) 45 T FIHMC SRl 220758, %) ik
[P AT T R . B2 RN SENR BN G o 5B AR 45 Gk i
= E # BURHT# .

— . BEARINE W RS =

& - BRI 5E H AT 56 [ W AR UK 2k S i 2R, W98 %R A 1
SRR 25 AR (BLEE) (Science) (& EBLBEBe TI) (PNAS) ((Hh 4
FI7kE) (Sociological Methodology ) % Tl ke R Z FiiE 3o XA A2
) HEICA R AL 2 EF R AL 2 M O 2 B R G

AN R AT K B A H - FL2K (Duncan Watts, 1998) JEg%/R i Je 52
AR S0l 2 FLAE I, B2 e S AR e TR BOR T 507 vk R
B . 7ETE AR 22 B B, 52K 5 5 4% - 224 (Peter Dodds) |
FLRAE GV T — e RS e —" & AR 928 =" (MusicLab ) , 50
B BARBATIHH A 2P e, g2/ Je vaad il & AR SL e %7 i,
HIRENE SRR A B R S BT S A ] BEdE

B 5T BOTR A, B2 R IR 72 (2019 VID) R E] - “ $R i 254k, T HE 3
ARMBLIN I AC RN RO I ARG 5 78, TR 3G FATT T U8 59 77 X4 45 o3 B
2 b — AR R AT A TR 04975 SOT A 2T, GE A 27) 1B 2
XX — B FEER B S T, B ME A 4 T i R A e i
BT RO, DAL A A C BRI R , LG Hof 2 RO BE ST R . Bt
IR se 1 2 H A RA 2 —FloE i AL 2 0TS DA A5 TR IR B Al 2
TRARBEORGET . BIE N, 3060 T 4 fif b T 42 B Berd i+ Fat & 2
JEARH ST

I & 8D K a e 2 ) WA A DR VI R 421

MABAEL A B R B A, Ok B 2 i B AR B Tk . BR /R e ve B g
TREAETTVE R 10 A FAE——hF & M (big) 524 (always-on) | AS i v P
(nonreactive) /N 5¢ ¥ ¥ (incomplete ) | Yk L) 3% B ( inaccessible ) | A~ H At &
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( nonrepresentative ) . Zif% ( drifting) 35714 (algorithmically confounded) . JJi: %%
¥ (dirty ) USME (sensitive) . REHEFEEIFASE S, BRI se il 4 R AR 5
BTG ER B FIRFFIE > A WS, bRl 3 AMRRIEA A T AL 05, 5 7
AFEAT] T A2

BRoRANJE sedi IR B T RBHE BEEA 58 38, I Ry 1 R At SR F oY
AR , A T 2 T S B YR AR AE 5 D B, S 4 AT MO A E B8 U b 4R
AR B o X TSRO U, KB UL FA T3 5 A 2 i i ok
ST A WA AL BB FE A R 1 B - AN (SCE T X7 A K dl L, ik 2
ISR LI P BOAR R ) 5 HRE (B 77, 2018 5 & A% 4 se R,
2013:1-29.51-66) , 5 x5 +L 2547 Ry B R 0 B i Bk 27 2 TF e B AE , AR X 24 4
FE2 I ) — R 5 R)

(—) Hli&

bR INE se s R TR A 2 B 2 5 T I Y[R, IR AT — R SR R L
R GE e AR B, R A AN KBS BA T 255, AR B b 2 5, 2
MRS A 3 IR I (BRPE AT, 2018) o A S — i ) Kl a2 2 , R0l o i 4
Bl A PRSI T X I A RS AR AR S AR . IEANZ A SCHETEE
PIrit,  u A KO B2 S A B i R R I S S B i e
FU B R A SR AT R TR L

S, RBUE B “ A1 E 2 N — A Z A7 B 1 1 AR A — 47 0
BRI B A A (BEINE 5¢,2019:5-8) AR SRR GEIR BURLAL ™ o 1
5, IR AR IR R T R YA T B , 0 A 3 5 1 2 b i H SRR S B
PR E AR 1 5 R, BB 4R | n] 2R A RN S SRR S B 1 L, Al
SEUFHBRR T BOR 2 AT Bl 10 s AT H AR 5 5 T B
BURF AT BOE 35 G0 HE SR80 B80T et i — A B B A R B R I .
RO T IR N W AR R AR 22 e ()R A T ) fE (Farber, 2015; Ansolabe-
here & Hersh, 2012)

B, HE AT B A 2 SRR B RS S LB B U2 )
IAERE TR (B/RIE5,2019:5-23) . BFHAR SR AT ERIEANNTH * 4
IR s IR PR (2019) 4878 1 I P BB & SEmC S AT H %5 3l
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P18 N v TN A 7 = = v A BN AW R ER N SR G R (10 - R
PRV AR 4125 Z B8 (socioscope ) Ay B S, W] A4 T5 oL | e A B8 3 WL 48 41
SN RS AL TR SR (324 R ,2015:11-19)

0= R AN B — R 3 A AL 5 T B I M 4 RAETE i, TP A
— AN I AR o Bt A ph % 8 MR S B AN TRl b DX A 7 30 5 A
R 2& AN B LA B T s i (R AT, 2018 BSPE AT L AR
& RAEHD ,2015) oA s pE S SR AL T AT BE L AN, St FE LA SE g s —
T, NTVFZ2 A7 A B kAT, PR ) DA B R | 42 e BEATL G RS
B, M TAE G SR T S AR (] | A 2 3 (Restivo & Rijt, 2014) ;55
— 7 T, 38 5 AT SRR I s A i, W9 AT LATE ST S X I 5 R 4 i Bl AL
ARAb 3, S B PR AR A 25 B 2% vh % 52 56 F5 7 ( Salganik, Dodds & Watts, 2006
Schultz, Nolan & Cialdini et al. , 2007) ., 4k, B EW A T H ML MiER,
IEWFENGUAT LS T AR AT AU , T R BB A IS, A
TR LIE R IC I A D i) [ R

() ik

BERINE 5E(2019:10-15) AMUEES TR 5 Bdla i R A HLE , d s
TR A PR ST B A A AT S 2R 3 2 3 BUE R R
2T AL 5 XU, A BB B A R L2 o AR UL, B P i AU e F 5T
T AR =5 1T PR

S BRI, RN B SO, BRI AR IS BAT TR SR A
THEWIFRBRE B WA Z AR TSR N R . 55, REEEE R
TEBURG S kT A SRR S E AR MR AT . AP A b E AR AL SR
ARSI B AR S BT A 3L, R 5 flk (BUR S 548, A BEFE fh 5 73 A
REHE , R 2 TR SIS T AL (ERPEE,2018) o H, odle A 5 ks 5 3%
o RIMERTFEE S BRI A A% AR A R AL A0S B FR ) 1 B
FEN GRS o Alb JEHORE it A0 o B B2 5 7=, RN o 1 R £ 5 it R X
W, 8 W AR S G R BMERERE IR AR , (B ik TXs ek A 53t
2, HABAT S R TR eIy AR BIDT R (B2 /R e 3e ,2019:36) o %
Jev B BN R AT, ARIE AL GER A bl TH A SRl A PR A B 2 AR R
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FEAIAR A A5 IR , R AT B A Kt v] BE 15 R ER A 458 JUHR R DT 4
SRR H AR B AR A I, XA R R A IC N B o WFSE 3 e 2 ah 1L 4t
B 55 B B e B AU B e, 238 BB B s ) B AR A
SRR BEAh, o TR A P RS SE TR B, R R S
W I B A — 2 R

B BT . BER e SE A, A R B Bk A Al A R A 5 B AR
B (H R R B AR R BRI P A B 2 . IR AN IR (Watts, 2014) L PEAL
oo — H LR 2 A A SR B, A AR S B Ao — TRy, g R
PAT G BEAS TN AR K A RL 27 R v (BR = B SR IBE W 9 2 77 45, 2020) o {HJE,
AL S Bl e PR i e T T T 1 W — L8 PR A - — T T, e Al 4 A
PR TR]REAR SRAF AR, ST 22 AR RS I AN TR 35 M) 78 02 1) R T 1 e , 4 B -
Ho XS TIRAEAMROR TG BT He 5 583 5 55 — T il T H RO TP A e R AT
VDR, BRI SR R G 00 BT H R B S BIE M AF PR LR ARG
4777 A, w2 A O R R BA T (R IE 52, 2019:45) K dls
AT PetE nl SRR AN AT WA o 25 OB B IR BN T EIE T A 2 BHE A4 000
FATTL A PR BAE AR B I A BN A R G nis A7 307 (B Je 5, 2019 .
44-46)

S = AR R, 7ERCF IR AL SR ST o, WF 9 1 I A R 1 18 B
O, XA BN S SR AT — FEOR A ) T BOR B AR S
PRAETR BOFEH] H £2 39 5, “ AR MERR S 5 H W E, EEEMATAMER LT,
XA —Le A (BRI 52,2019 :10-13)  WEFTRE J7 4 95 A B2 M 1 vk
TR LT

SN TR AR RS el T BB RE ), H AR e s = S8R
RO AR FLIARIA IR Z . B, TR SRR A R — e B 5
BRI B AR, A AN A A BT S 42 B, Bl S8 B RMAS S A AR K o
o HUR AL SCACHLTE Sk i BE A 25 57 o RIRE B AR 9T B0 1A 2 ) 5 el
DXAF S LA , EAE I3 A — 2 [ 5 sl DX U i 15 A9, 33 IR 7 4 BRI AR
HOMZE o FJa, BE B9 O — RO PR T R — Rl B AR i
oo AHA — R E AT BRI T — PP ESR AR 5 H A 53X 2ol ok RAEAS 2 i
Jei 2R, BV Bt R B b 424 A S5 e e, AR ME 5 Y B 580 P 7 £ A XU ( Seellt-
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zer & Anderson, 2008 273 —328; Barbaro, Zeller & Hansell, 2006; Zimmer,
2010; Narayanan, Huey & Felten, 2016 357-385)

=2 R AL 5 Bk A [l

FaBA A R B A SR R R XA Se B i T ——
AL ? BRRINE 5 (2019:13-15) FECH R AL 2x24) sh A 41 TRt 58 =05 1
5T AL A A WS R AR AL, 5 B 5 2 TR R A KR
KRBT AT B AR RE S, I ELIRTET S48 1A GBS . PR e 5e
FA BB 2R AL GEAE B BT R X, T DA A 7 24 o B
a5 E WA AR (BRI 5, 2019:10-13)

(—) MEATHh

TEATIPFFER R RETHE T, WEAT N frekia s, R AR Al B H

G S A BRI T8 E ., XA B8 E , A SR AT
T8 R T AN AT LSS = A AR, N RBCE 5 B (R 1) .
%1 AT H ) ST IS RS
BF5E s e P Gl SERFSE
» SOHBIF 5 17 RO 47 60 200 | I e o % o o WF T |
L S SraFgmprEgr | e 2018
B FG | ST BO 00 | R R e T |
P | TR ER T s
HS R (L) R4
FERISCH | B BE AL BT 50 55 86 ARG | AT LLHEAT RS A Mas & Moretti, 2009
e

BERE SEAA , B AR R EAT R T AL 2B B i (ER e = AT
T+ 55— , R DATE TG I S0 U ) BRI M R, U R AN L5 4 i B 5 28—, R
(I TEIN BE T 25 RS B AL T AP I PG R 8 5 50 = AE AP R SEIR I A4 T 2 AT
DURAEWT . B/ v s I , i 3 - 4 AR 2R 2 0 5 59 | S B A v fip 2 Rt
WFFEN G AT LU B A BE” (B - I 38,2019 72) , SLAR B A 407 I AUH
BT RENE , P H R MBS Z 1] 1 SCAR o
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() W

AR AN HRE G A S A, B AT LUK G0 1 A v () 45 ) 5 325 1
B REAROE b SR TR A RS (B, 5% 2 I0JE e A [ml Rt A 3 A5 ) s
Y EEA I, e IRE AR Fpt 2728 i 3K 3 5 L s R A AW A8k . FEBCF AR, B
At 231 SeRT LAt SRR R A IR B U PR A e U ek

B, FIHEAR G HE TR X2k, FREORE S H S S BER
IRV £ 25 75 3, al RS B J5 A (19 %030 (Schober, Conrad & Antoun et.
al., 2015) . Hk , FIRBE AR R IR A B2 k. M TSR, B
AT LA 5 (0] R0 T F 5 AT M SN A N AN, AR S BRI AG AV 4y
fitt VARG IR A A B Z R JR A X 0 B AR TR b A R AR S B
()R I BE o PR, R DB R & e 5 s s AR R AR R & A 9T . | TR
ErROR RS R B2, 3 I A0 A SRl A I8 A i G (81 24 R — B AE |+ (Na-
tional Research Council, 2013) , 4E43 5 [0] 247 2 1) il A Bt i i3 , JC 10128 PR 5 Gk
FEAERM TSR A G . F5 4 2 HOR @GR A R A AR R A )y
PR EE] 2.0 BB, HITEARMIAS | B PRt B ok i (2 R A S R 2. e, A
B N 05 S R 0] 1B A Y= 1[5 K T s B L KO R Y K S A T A DN
Bl s ARk, SR i I 8 A s R B TC I SR ST bR o 249K, B2
Je et i B B O AR 0 BRI SR 25 . RV Qntt , #E SRt
GBI YT ) & a3, MGt S e i = Rz 5, HE Sl A A £ 1)
Tkt R RS e

(=) JFRIss

ANk SCHT UL, SRR B e ST 46 Hat At S Bha WS iR A R

@ FIUH A AR PG I , BP0 G3AT LATE 5 38 () BF ) R0 B A7 B2 1), A S 7E 1 R AR BUH Ja
7 i — AR IR A 5K 1 (BRI 5E,2019) .

@  FRTEAREEREERA T HAR SRR B, W B SGE I TREA BIEAR 451 . AT
TERH G 32 WAL AR AR sp A I AR 451 i i A o, K B R 20 S A ) B /NI SRS R O, SR
2 LA A S5 R 5 ISP B 0, 0 A 1 R R PRA S5 2R (B2 32, 2019) ¢

ORI S S LN €T L U e R PION AV SRS ik 2 W 5 € TR k< €111 oA DN v € 1
TSR T AL S (B e 52, 2019) o

@ AP FEIIBER] P B IR P B WIS GRS HR AZDRE  (EIT S B T DU E R 5
AR (BRI 3E,2019) .
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JE v 143 B ARAE B BT J RHUASE SI2 36 () 1 7 - B 1K I 8 408 5 il 21 2 S it T
TR PR, AT R SE S . gt o, h Tt SIS S e S
D A PRI At 2 B A PR 5 2% DL AR A it A, k25 SR Bk LA PR A T PRI,
Fh R 2R GAT AT I USRI A R WS O}, 3 o e B M B R IR R
RERICR . (B, 20 TEE 500 ik, BURMERNIR A LM R R (2%
AL 2011 R RGN A 2 745, 2020)

B RIS A ME— W SR IR R SRR T AT R BEORINE v
PN SEEEE VS SEH” “ UL VS B Bk BERE S IR 4 S PURP R R, FEAE S
g BCFHEOR T LU B b 5 2 53 AT . i, O KEr R a4k
WESL S 5% 105355 FH A L #2094 #:4E47 0 ( Bohannon, 2016
1263-1264) ,

B R AR A R S S B0 Ok T 2 Re kM N D1 ARG S G = S
) T % R A R A 5 S b SIS T N 2 AL S 5 3 R 1 SR B SE IR AR 4
B (B/RINJE 52,2019 : 144 ) | fif Pefts 58 52 50 X LU Dy ) 8, %o 4k 23R} 2
TGRSRt AT R W T SE I 71k . B4, B S i S e g D 2 AT AR AR
RIGEE AR E T AS5E, R E T L8R NREL, kR, B 5c
SEYS AN ] Wb C SRR A SR S R RS 5 0T S G E HE T EN m a i S
BT 5508, e, B0 S5 b S 56 9 A sk 1] BIR o], S 900 B 4 Ao i) it 3 ) 5 2 1%
Tho BEAM, B AR A SE IR BT T HERRE 5 1 45 S B = A Jy 1 I 7 28 7 DA f5j
PRSI B 5 SIS A RN, R S R B R SRS T I TS (]

BEORME e A 2 T 8 F AR S 50 U7 v i S SO 2 o i, B Y
SC T RIS SEANREIEAT Iy S, BB PEAN AT 454 1 Ak BE PR A B AU ( Banerjee
& Duflo, 2009 151-178; Deaton, 2010; 424-455)

(M0) AT RRUBEEME

“HEAT R 35 F RN S5 1SR AT ML B 52 0, A phe LAAE

@ BTS2 56 5 ) T e SRR A B A B S8 B A 1) A ) I 5 5 T P A B AERE , T A
RCBE B TR RE U T REAS A B EL Bk . AR RSB SC I, BIF ST N B S 1 4 A BRARORE , N O A b i
Z5% It HXH T AR s MiFE RS0 i W A L2 S 5H W0 BT LA B S B8 , o
WX QWAL T, B S RE LM R 7 U8 D FR AT B - (1) RE RS0 45 81 2 0 ok 78 B0 5
(2) BEREITF Z MG BE

186



B OE» PR A T A 2

ISP AR BEMR DR IR0 R, 74 L IBORE A [R] B4t 2 MR i e ok, OB 1y BHF
PMERCHTTRE , B2 NS SR, KIEAR TR AL, 25 4L 2505 Rk 1 Bl
(BE/RINJE 7E,2019:199-248)

FTIRAEPME A K 2% ( Marshall, Lintott & Fletcher, 2015. 247-278) A7
2#( Dickinson, Zuckerberg & Bonter, 2010 149-172) 2840 A & + & M & A B9
I, R R A 5 AR A WEFE B XA O v . B R e 5al ol 18
LR ANETE R R DM EW A BT R R ARK . R IMEA (AT LU B F
G AP HTIT RWFIE, 36 AT AT A WF A . B2k e e AR 31 KA BipVE A 4
SWFFEH R F GO0 B LR R =2 AR (T B4R o0 A = HUHE R
o N THES XA ik Aest s i N, BR R Je e 2 1 SEBRigAE Ry
FAS— BRI 5 AN B L ©

(1) /D&

BEAIE SE 45 BT B EORTERT TS & S 0P R Z AR S BT A &R, SR BB
AIBFFEA AR S, A 2By AT E LA ] 25 g — B[R] R, g%/ M0 e e 5K
FeB B B 7k SR G T IS AR . R P T A
FEIT UL BR BAT B RUSAS E R PE 3 A7 A i AU S 7 1 1 R R e
X RIS TT LA A K, REAS AR MR AME LA | BB BOR DT TS v
J1, B M fif PRt 22 TR AL

B T A Gt 2B D T B BILIE LA REX ) SRS | BN JE pE ik A4 i
A BHA ORI A E TS B AL A NS e B B A
PES BN, BRI SRR N C AT A0 T8 U R b W IO B, A
Ber AL S AT FE BB R L TR O AT 7S Y XA A BIE 2R . B2/ N JE se i
SRR T AT 2Bl DU i DU 5 R % N R U A A AR
WU 2 TE SRR 5 A SR £ R T A BN SR, AR SEBRIF S S B, o A
DY ] 2 R S AN SR — TR R R, T 2RI 207 AU . et

©  AAPEEN RS 5 E (R MR E S RN ES) FTRBE (B SRS |
FEPEEN CHS S EERIEPRRA M ETT)  RFRE (RIFS 5 E 0, 001 1 B Z 50
S A FACBIEE ., PIABOTE  NE% S BT A AR I B TR Y AT AR AR5 R GRS A 2
S A B IFHGIE SN R s 221 R R 2 J7 s (Blank, 2013) K AF T Bt A9 AT 454k, A0 AR AF 5200 H
FE I AL IR, XA IR P55 )
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R INE SEE T8 T AESE BRI T it Sk )27 8 0 A 4 BT 0 A R e i
Fe BRSSP

= TR B 2 X

TR AL SR A R T AR £ Bl 2 8 2 Jol B 45000 200 4 7 il i i 6 A A
M 5 B ST I A B A A R R L 25T T B R At S 4 it
HEATHGIAR SRR AT () 5 itk 23 2R A (/R e s, 2019:311-315; Ci-
offi-Revilla, 2017 1-7;FRz=#A,2020) o B*/RINJE5E 25 T AUFIRAIRE B SY
J7uk, T — BRI AR, R SRR B B, 3 M A A S B
ABAEGEIR, —DAAR A8 1 TR 2R 2 50 ( Cloffi-Revilla, 2017: 1-20)
PRI , B 250 2 S s a0 EliE i A2 48 5 R, JCHOR R H O R EE S
BSEIRES SR . BARTHEAL SRR 2 07 U T A& Geit 2@ k5 (B2
BRI e SE R THA R EA BT b G et e F e AT & — B, RIRE T 933k
A SCTR AL A, AR B =22 [H] HORAE 22 I DG R ARER 2 —Fiig i =, HLmF

FEEIRIH AR 5, DA R IR S T 2R A RIS
B2, B R MUE SO TR AL SR A T8 20 T — > B iR o ——
HE 4 ( simulation ) 7572 ( Cioffi-Revilla, 2017 1-80) . F1£>45140l fE % firt e 73
ZERUA P XELUR R AL S IR, TR A TR R G R s FE AL S
2, FI T AN RGBT 33 1047 8 5 B8l WSS T Re ™ AR 1 — R G4
S AP IR N T S Sl i B R R e B A (TR R
ERPERF,2020) o Ak S BABLR — il A2 UPE (generative ) A FE SR 0 5835 X (Ep-
stein & Axtell, 1996 1-20) , BIRF5E B AH B 520 f | 1 38 B 977 8% (agent) FIT4
L R GE , IX LA T Bl AR )RR S () Sk E S 2R v L B, At S IR ALY
FRVETHER SR 58, AN LM REEE SR, A E%
(Cederman, 2005 864-893; Epstein, 2006 44-49) , 55541 2055 b # it
WEMENE A TRAA . B, TR —Fh B R E AT HEAR , iR A

|

@  AERIE B S  PE S AL KU BB R LA R T X AN A2 1 T s R k3
@ HUH A R RIRE, AR BB B8 R T e B e 2 i il e i i e
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RUBRAS BN S5 R AT 1 o ALY ] 53 g AN [l F 28, R v d o ) 2 AR
P ATy O AL 73 Sy e T8 i ) S BEADURIHE T 58 X G i 4k 2 B4 ( G-
offi-Revilla, 2017; 1-80; 7% K55 47, 2020) .

HASBABITN TAt S Rbe B R L, |58, el st A
AR G IR0, BA m etk ARk 5 AL SR E , W
U TC R A P Rl 8 . O 1 T PR , 28 T EAR AT S A 5
LT, RAEHATRENAE 2R, B8 R R B A T 3l & M A hE , AT Z AR e U
PR, X SR S SR A AR R B . AL S 5 R BT o Sk
ZREPE, AT ABCE T8l BA R I AT S R0 45 5w, 3 HL2e 7= A AR O L A
LA J M S5 S 9 R I AT (1 385 IS L , el A5 F o0 45 SR o L% 3k 7 ( De
Marchi & Page, 2014; 1-20)

LR, M AR ME A T 15 T BB RGO R 2R A g . M i AE 23 1 7% 58
M TR 5558 43 22 18] (4 B 5l T B0 0 s 0 S5 2 % A 1 SR 7 AR B R
W, SR A AR 2 B DS B, 2 T X DRI . AL S
AT AR S A A 25 L, 38 3o I ) RS A3 A S v A, 3 A T RIS R i 1 S A, 4
EA S RLE R RERE T

S SR A K Ve 41 1 8 S AT B G A i D AW < R ey S e o T RO (L BTER
AR, VFZAt e oE i TR BB fE AR IR ], e A B At s vh itk AT . AR S Edl
W H RN AU, IS Gk S AR 5 1 1 T DA Ak S B0 22 4 Hp it
1o FET WM 5 AEDFF R I, BOE A R 51734 SR, w] LI 24k
PR R S LA TSR ( Cioffi-Revilla, 2017: 1-20)

S AT SR Y HA T4 PR St BT ) A S S AT LABLAD HEA
M AT SIS M N E 2P H A S A E A, —
AR E R TE

p—-[l N\ JI‘_é" 2%:

KO AT A RO, Do BT R AL T ad s S e it 2 BLR AL
BEPEE . BERIE sEl M AU TR A R AV 2 TR, M A TS
HIEAEC AL S i AT ) AR A IR R NI B 3R 227
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BEE TR R AR SR AW Ut B IR R A B RE A . 1Eff
GEIRAE DTR-SWEEIRE  /N BE B A AL 2 B ST s B TR B R ik
BTG IR  TEAE S CA BT ORI , AN 2 & BUA A 0L 5 SR T T
SAT RS A T BISBIR A F5 5, K S 2N ) S R ) R RE S o L
AT AR R A 50 BS (R, i RE M P A BUE Z N A . 53 0h 1R
FEEPLE 0 R Sk R T DR R T REVE , T 4 ik ) A% St 2 B2 P 5 i 240
TN RE o PRI, AR 8 20 A SR o A et 2 WIS ) D 22 0/ , 2 J At/
B J5 22 (Evans, 2020 1) o THRFE SRl B0 R ok K Az 1) 4% UL B 2 72
i PRI 28, AT ] AR 4 2 B 5 14 i B LB 22 S, A M e 55 At 2 BRI

TR BB TR BHA S 2 R 2 MR C R . BOFHoR
A — A~ HE S MR SO A ) B 5 2R, TEAE 2 BF 50 v B PR B 2 2 R 3 ]
(LSS 115 7 ol A 3 e S e S P €20 e e 1) B A e e e o 6
We R A (BB, BIRR YO ) s (R R (5 B BRI %R , JCARASTE 9 %L
T LA MLt 2 i PR A T AL S A5 (AR A S A ST R R Y
EFPGERN PR BB T LIAE AATTICEESE 1S B0 7 A2~ w7 (high
throughput ) K 4is , HARICS A7 75 2R 19T 6 5 HOR SRR, Al BUR 5 241 41
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