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U932 2 J5 AR (Francis Bacon 1561—1626) 4 H
R0 BRI HTTR A KR S AR VA 40 i S
B, R I 1 22 3 O Gl R R T 3 — R
2FFRS KT (David Hume, 1711—1776) AN [R] & 55 4R
1 DL RNy H N TE 2 5 E R AN RE S Y, I
R 25 22 B “PRBE [n) 0 IH N AR 8 bk, R
NATTHY 28 35 2 R 58 B, 1 HL K 28 ¥ AT 58 1 I8
— Ko VAN DA SR ) — R 3 Y SR 4
J7 2, DA 6 2 AE b i BRAGAR 5  UE 498 1) iy 2 A 2
AR RAE AR, BT IHGAR AT RESF LT
HIA5H, H L, 4518 R0 IE

SEARBIEE T IHGAE  H i U R 0 289 A R i
ZEVEASA] Rl R AR AT . MRIEE R AR A £
SO H N DO AR AR it % K 42
T 5148 3 SOM R BE D 3 SO VAR D RS
B,

NGO = L B S ODAER (0P A (NN = 2L P s

Pid 2 A RIENIR R, B, i RAREIER R
Ko PUR=E AR 25 SR B B R RS RIS, A1 FAT T
K2/ HERR LT LT #AT B2, A%
Ay R o SR PN L E P S RID IS S I IS
FATHZ R BT — HRRRG vl LA g “ Lk
AR R0 i AL, X T ¥ SR 5 PP 2
KW ITIE , RE AT LRI — T AT 7 2 0F 58
Je AR S TR MOX RS , AR LA M7 B BF ST &
S RUHE S — BB I 458, X 2 SR Y U5 94 1 T
RS K I A R BT BOGE Y, e B AN T Y
e ik BRI

2.2 MREFRFRIIEAME

o SR 5% FEAS TR RS S 3 957, U Pearce 55
P % A R s B 8 ) Bl (Pearce and Cann,
1973 ;Pearce and Norry,1979;Pearce et al. 1984 a,
b; Wood, 1980;Shervais, 1982) .t fI T AR 418 %) 1 3
A TEANBE ST, X773 0 3R Z 8] PR 2R OC AR A4 3, R
S PR Bds , TG 22 ik IH 9815 i i B
G AT AL T T A R R X
S5 R R T IR Gk v ] B R, A R KRR
WX A 4518 7E Pearce 55 5% A9 4 7 M ve i Y J2
FIRER AR B R REUEI I 2 AN BE SN AR R 5
J& ,Pearce SFIMF T 45 R (JL A N EE 8L T4
i ) R A Sy 0 0 1 A Al T, o8 G P T 1k B L A 4%
M, A H B 2R . ALt 3
FHT o A, N2 4R E R ARG B, R, LS ]
YR R TGS R A B X R AT B E R
AEZS OBk 2 B L il I, Ao T3 X ) 4
(25 AN 7T BE AR A BRI FEL N S B Bl , R oA
GO S P DA SRR AV 1S P R o
4 S DU 3 A D DU HE S 2 A e iE PR Y A5 AR 8
TN SO AR KA e g B Z e af g B oo
W R G WA KRB LIS AL . HLSE Pearce
SR JELAG A 0 A A g ad ikt , HARJ 1R R
THEW A FOEHE . A2 A3 — 5, A
A Ty A B A — IR, — R A
T 1o P, SR 050 F S0 oA 2 3 Ok 22 1
FIE ALy ar 1, F0 B e T 2 BRI 2981
B2, by T 1 & A1 5 i, 0 ) LTS SR AE
Tz A ot e g, DA Ag kS BOE 2 0 H IR 4
AL IR

MORB th—Ff, AR SR X BRI 2 #0719
RV PR TR B R AR 20 M 4 2R T 94 HE R ) MORB



5% 4 W

19 $30:52 NEELINTR RPN S €/ RR S S 1 M DD RS 5
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SR 2 R RN T BRI 90 e FR e, BHA
SERVE R SO AR PE R BRIE 1 AP AR B ;AR
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1; (2)REE H-P3HAL G, FEAMTRIREE B, — 425
MORB, s/ 5 XA, i e 4k, X LT AR
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N-MORB Ff: AR T3 8 78 K KO0 4 4 mT
W, EVEIREE b AT UL, B R R
Ontong Java KK BCEH (EIRE ) $iA1FZ2 N-
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R0, RO BRI, 75 BEUE D I, 225 000 i A 2 e, 48
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SR ST AR Rl AR A AT IR S A LR B, X R
SR UM 8 SR 1 5 DR IR R 2 R AT IE 52
F4), AN R UE S5 1 SR AN 2Rk 27 1 R S 3 SBT3t
AR IE SE 2 22 36 A IR S, SETIE 3 SR, [ SR B 2E AT
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AT — Rk 2 BEIS AR AN 2 2 SR A AR B s, oo
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R, N — R E SRR UE W BT 1 R AR 2
XA BEE AR TR 0 BT L, 200 1Y BUIE 2 AE T 0T
DAUE DN R e —  UEDh 32 SCAT DA sk 5 %) i 1R 30
FHER 5% o ISR IR R S0 32 A — B 35
PG FAIE A0, A TE 23 5 ik 1 15 s PR il
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K, 205 9 B S AR UESE , — A — kD
X LE BT B UL , IR, B — Bl LA A RE LA [
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TP A A R A SR B EE R
Bt A G L T A A RO, A TR I RO
JGERWCT P PR A e A 5 B
St OB B e AR HER Y, HORTE I A
AEL PRI, O B 114 [ AU SR O 1S3 o AN A, k=i
A LB BEEABETE RN R A 1 2 R R A
Y,

3.2 EFYUEERIIEMHNER

A SRR XE P AR, KRN % PR B O
iR TILTAE B AL RN HE L4598 &4 L .
RRELE LB SO e 3 AT (I Y S i
AR | 2 DR H A X S A DR ) B ) 32 R
TR — A AR A, & T
AP VAR R, A2 DA SE 56 v 9 AN W 58
N EER XA SEGES b T 5 [ ) B KA - W EUR
17+ D1 /K (John Stewart Bell,1928—1990) , fil ] # 4
9 DR AN 25 507 EPR A2 v it JEUAR 52 56 4 F 2]
— USRI T B SR T, AR e T LT
FEE T HNE R REE (K KE 2014 a,b,c;
2015) o GRANFNIX A 92 56 H S — AR IR O /Y 77 ik
PE R, T2 AL A Ry X A S T — 25 B W)
LSS E AN ST LN

DURZ W58 5 s 8 5 E TREA G TAER,
yF) ol B B B, R ] e Y B SRRl T
FEAHPREL T, AR A DI T e Y Y Bl H e
FI b 2 5 TR] AR ABIE 5, T TE 2 T3l AR Y
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fif DUJR 5 0 B8 44 o DL R ARG b W8 i 1) 2% PR 36 Aty
AFA 2 DR U7 L 18 00 A 6 A o PRI, DR e 2
LBRAT SR SRR N B I, BT e
TEIRCE I BRAS  [n) 8E, AAE RIS R R T R ATE B
ARSI I — R, NIRRT TR A Y
FRIE , Aiv B2 DA ok S At 19 (450 2 TR 30T 31 £ T ot
T E A PR 0] 20 2 e 1 K R 25 R At
T3 TR R At 5 202 45 1 % US4 5 ok
WERA T 87 124 IE R (Tk K%, 2015)

DURZ ST fF 71 2F Re 5 HR 300 B 22 1 e
KRR [ R B 2R T DURANEE L

|Pxz—Pzyl < 1 + Pxy

IR AR DR I FH 28 BT 58 1) S 48 T 7R A
HOR Y XA AN SE O o I E EPR Fl i g 27 T
WERS R T — DI IR IR T VA . SR 45 R T RE
FEAEP RS IE « JA0E DR AS 3 O 8796 DURAS 2%
Ko ARG DURAN s IR 35 K3 171 %
PROST IR A 05 S B 1 o5 — Mg 0L, B T B A
8 DU 7R AN G 2 A 3 A B, A B 15 57t P A o 17 38
WRMR R TR . DR E BN DR S5 s
PR R R —

HJ5 A — 48 N 5057 % (John Clauser) , i
T IS 5 A 3 DL ZRAN 28 X F EPR £33, 5095 1%
LA A VURASE SR AR 5 — N, 58
I5 P R T R SR R A SR Al ) S R
SCRELC B A R S0, T ) S g 2 SR A AT
e 7R ZTAE Al T O SR A A IR A
R 5 s UERA R RIS T BURX T, maT TR
S N 1, 6 T BRI AR TN AT KR TTRK
A At 20 75 AN R, At 5 At R HE B 1)
27 1) 2 AR S 0 UM T AR R B o At A SIS IE S T
TR DURA XA S TS Tl i S
IR AT TR IR PR (X AR A S 1
FY4,2013), ARG, Rk E A B 22 - B S 0 v R
(Alan Aspect) FFE T v 55 BN DL IR AN 26 I KL 565
RAN T e OFESE R R I . B, Rk Ae
WE, 15 & T T T 03 7 R SE 5 A 36y, H Sk
JE R, B — R M 2, 51 ) 54845 1 M
N, 5 12 A E0e Pl 5 B — WU S5 1) (%
RRAT R RN, 2013)

g ikt AR R AT, =T
AR, WoAEgh 7T T Tkt
PRI A A — IR R T, BEHIIE D 2 R 2 58 ST

TR ) B b 0775 52, % DR 307 JEL A 2 DI At 1%
FRRE TR I AE AL T2 18 5 1 A PR A1,
FEX AN S b ANEEPEA SR A A o, R T 4 48
SEAHENE R A B, 3, AR E TR A i T4
g b O B (ER 2 PRBTEATSAR R [ B b A AR R
bR WA Z—,

4 REHEE

4.1 HARKEEE?

2 KRB 7 3 I AN R i [ B T X T
TR BEHE— B EE A EL, oA 28 A
R, KB R B B, R IR 4 25U b
JRAR ME I J R R AF 5, R I KBS B 5 7 it J5T 45
A B O $ R SR I R BRI A T Sk
SCZ A8 B SCR R B R H R B i 4 R 2K,
JRME S A% LABURME AL e i) 7 SOk AL B, B LY
KRB DL AV R i bR s o 4V — 25 & K
(Volume) , — & ¥ 45 2 A £ (Variety) , = J& M (H %
BEAR (Value) , DY 2 38 B PR B 2% 55 (Velocity ) . £
R, B RIE, RO EIUSA T 4V T THE
AR, 4% R AV AR ML BT A A MR e e 0T IR AR
MEA K EHE L IR . R o sk LT 4R B 2 Es
FEH UL, JLE A S i K EE 01
A TB% (1 TB=1024GB=1024x1024 MB =
1024 x1024%x1024KB=1024x1024x1024 x
1 024 Bit, M 4 T 7 AL B4 ), b o 808 22 2
faf kT 7 B,

a2 U REBAE 2 £F6 KEHE 3 M HARE
] (14 R FH A R B B & B ik 9 2 R K
PRFTE . REAER 3 AR 2, HAERAE
R ESCRA TR, BN E R, He B kbR
T, b T2 RE % i TR B 7 i AT E 9 1

PR B AR L, KRB R A 45 R
ik, BAREA AR TRV HirE
85, BMERAGEWMNNFSES ., Witk
UL, —MNERRGAE T EM T RESH LR, KA
P T 13k B R 0 ml B R UL SRR S T
AN TR A ER i S R R R S TE IS i
X 4 2 A5 1 A AR A R O KB, KB — &
XF I S 2R R GE (R RGN .

4.2 =HHEEX
SRR EREA & BT OB L)



8 oo o B

o530 4

— e R AR IR A S B LA A 2 T A
Bl B agdn T e 28R < agdE e e
W HBEWCB AR Y, “FHY RS K EREA
AHTR T ST Y 2, B B AL S SR i, A
16 B SCICE (IR A BRI KRB AN 55 T 4
Bl (A5 ,2013) , Bl — A BEA A A, 34T 0T LA
W XA BRE A A i A SR AL M BT AR |
R OBRIR . AR DA SCR IR SRS R T RS B
58, AR AT LAXHZBE S 40 0 15— D208 AR o (H
S G AR T B AT, AN AT e S At 3
W T A R AR BT A BEE T AT TR A REAR
3 BB R, B s 5 A s 2 A [E Y
W&

2013 4F 4% JCRR 4l R B4 5 vk S0 124 AR i Jek
PR I R EZH AL, 2014 4, Laser 5 A\ 1E
(Blp)yzeis BERER T — W R S0 48 A o 2%
I R E 51 TR E % 5, Laser
S NAESP BT 1 38 J0 A w0 It o 32 30 2 0 ) Dt AL i
i Hh 4T RO B TG 9 & S ML PR, 524
TAVZRET 2B MAR R
A" AR A A O AR B M o3 AT AT
FAL G BN AR B, LA R TR S 1) b 3
it AL T AR A O AE T LR RE MR R
AR R B 4 )7 B TIOA RN B 2
— R R N SIS A R B A | L S A R Ay
A HBWE SIS s, B b HAR 2
o R R B IS TA RIS B 1) | DA B A R X
B Chn 1 SR B M X ) B S (AN e — A7l B
— bR ) 2 J7 J7 T Ry B 4 H I Y B SEPE AR S
G sl (E877,2015), Laser 38 H, “ KB4 E 4k
AT b SR BOR PR R AR Y TR ) A, 32 1 B A
BLAS 1 TC B iz 555 LA S 22 56 8] A 8 g 5 1 i 1) A
KA b, AEBEHE N BE BIEAE T« A5 FE R M
JEYE Y R AR A (E R DY ,2015) . s IE AR
o b A BRBOE B BUR & K 5 57 W] (Stephen
Brobst) £ 2018 45 & 3 I 1 1 “ K140 43 A 114 o e 7 o
i, 0 DA 4 B SR A IBOPC R Bt L4 TR R
K, KA X A1) B 23 2% BT AR 2 0 2 B Al
oA BOE (A B ) B i s — HAR AR
(A 5%,2013),

G RL 5 BAAS AR ) AR s
HEAR = BRT B, PTIE e fdE R R R S
R U G I s — PO TIR  J7 1: . RB B = rT
DA i) R0 20 1 A5 SRS A O AR T AN A S DA R T

DALY A — i, o R T B AR AR 4, i R A
S THT e Al 220 T R e ), RO 3O — LR
() BRI | 2 — PR B Ak i SRS X Pl A A8 2 TT
BRI AT @R AR A AR E L W AR
RETHE H A8 (R, 2016) .

UN(NPNVE 7SRy B S D I EP N
BOHEAS I L OB S DB T 4 1), an SRR 4 80
B, TR DA A AN T AN 2 LR B (R4
) FEUR 14 o 191 40 2 3R R R B4 A 22 i) R )
T P 4 ) P e R MR R B T bR 1, 4l
Pearce GV 2225 1055 71, R A A28 w300 (4 14F
2 BT XA TR 45 DL — o I R R e 2R
KRR P R RSP R 82 T, (B,
BIATHEIL AR T R R TR A Btk kA
S _F 3 40 530 &1 JE — 61 S0 b i 05t T, RART, 1
BRI 98 0 25 R A R R R 50 1 (5K
55,2020) . TR AR 2B, S w] g i — M
FIR 23K MORB (R XA ) JAB(E LR
) \OIB (V5 2 sl ) B (0 - ™A% 1, (A Y T
R 2 BAE ) R KRB et or ik, WL+
Xt o R R L L LR SR T
B 2B T PR B A I 1 S T ARG AR (£
G945 2017 ;3K %5 ,2020), Zhang et al. (2021)%
I R AR A PR T R, Kol L R
& AR R E A AR Jel B A — 2 AR
%, LRSS BN IE SR FHRIRE i 5 R AR e R
14, R A 4 B A P A A

RSB, M i Z SR I B S
B KRBT F B TE R 280G 0 T 2 A 2
LI o b O RO, I 8 o ORI SR AR
G DL T SRR A AR X G i i a5 ie
AIJRBRE T A B A Y T ik BAR AR ME I B B IE
1 A 50d AR 2 B0t o AR R 2 S 1 A X L
P AR A RO T Xk BB o ok R A
R E I — A B E I R ik
2017,2018),

4.3 AHEEMTHNEESANEENXER
PR LB 5 46 00 O X R T # R e T BT
AETT W IR AN B4 o) TP R e B AN 3
W40 R T REIR B Y P R B AR, ik
FNRERE, R TWOAT, HARCIE T (R,
1963,1987) . AT H e /S AT GE M # i FL IR, iR AN I 3
WL LB PO R R T A E R A
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A&, RIFE B SR T B A S AR op AN TR B A TR
4 18 R E T I R R R E

T 7R 0] 2 Xof PR FURE X B Y DL g 25 41 o
T JBEAR IR T I I A PR A T P KR, e
B, QTR AR X B T DA X LR
e A AATHA U A R R, 2 o AT fiE
RN, R RER AR R 2t A7 20 A, I AR 15 2
{14 FCRE EURT RESE AR FCRE ORI, R TE 2R

TiO2

P ARG E AT AT 1R B R S5 R B AR 2
e B T LAY, 7R BUR T A AR B X
AHES WS TTRE IR BN 46 X HBE A T A BB
A f RIS AAAAE 1 o cE TXF AL, I,
REHR T 4o LIRS AT A, R
LN N NN i3 2

Bl anZwoa oK, K1 R SCER P AR R B
FIHNE (Mullen, 1983 ;Pearce, 1982 ;Shervais, 1982;

600
c MORB ~ =
“1AB Tiffi=10.
500 (el]:} x x

% 3 .
10MnO 10P05 “0.01

Nb/16

ThiYb

o

0.01
0.01 0.1 L 10

B 1 X#PERNETIREMEREHIE

Fig. 1

Some discrimination diagrams which were usually adopted in geological literature for tectonic envronment of basalt

A=Ti0,~MnO-P,0s/& (Mullen, 1983); B-Ti/Y-Nb/Y &l (Pearce, 1982) ; C—=V-Til&| (Shervais, 1982) ;
D-Ta~Th-Nb(Ta) &l (Wood, 1980) ; E-=Th/Yb-Ta/Yb[&| (Pearce, 1982)

Separation Area=0.0

log(Nb/Y)

=3l 1 . Lo g
-2.6-1.5-1.6-0.50.0 0.5 1.0 1.5 2.0
log(K20x100/Cu)

B 2

1.0

Separation Area=0.0019

05|

0.0

log(Sr/V)

0.5 1.0 15
log(Na20x100/Ga)

2.0

ZRAEMEREF R E (GKEME X E,2017)

Fig. 2 Discrimination diagrams for tectonic envronment of basalt

Nb/Yb-K,0/Cu (7B ) #ISt/V-Na,0/Ga (£ &l )
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Wood, 1980), [l 2 J& KRG J7 a4 i 2k 1Y (7 J A0
JH7KTE,2017)

XTECIE 1 A 2 LU

(DB 1 2R A B 15tk 1Y, &8 T A X
PR 5 ] 2 S B B B AT R 25 51 /L
HAWRER S S, K1 Eir SRR E BRAW
2,

(2) K1 Nb/Y . Ti/V.Ti/Y Th/Ta Ta/Yb,
Th/Nb Ti-Mn-P J& # 45 2R OC R 45 R (19 (Mullen,
1983; Pearce,1982; Perace et al.,1984; Shervais,
1982;Wood, 1980; Rollison, 1993), & 2 %45 H 2
K/Cu.Na/Ga Nb/Y Nb/Y Z[H K%, Ho Nb/Y
BFERER SV WA HR LR B, RS
FEH . HA K/Cu Ml Na/Ga WX KR, o H K/
Cu, M EFEILER, ~MEBMICE, HZEAH

(3) Bl 1 2k B flAe &l , 3 T RO R 15 30
SRR R 2% TR 2 of B AR, F2 4 0 2 AT 2 56
R BORARGT

HFRRELRCERANL, FARARIA A
AR SC RIMAA A R . O BRI R HUAH
KKRGF o B NIEPRACR Bl AR R A —E
FE IR G R 25 & L R G RACR I Z 47 Kl 1
H5E 2 Xt

4.4 NERXZRHPERE B EK

FAVMEFE , WGBSR B R R X IH 975 1
FRAIE , 2 AR 1 R 4 2 =X AR SC T8 Y T 2
TN A3 40 2 DA R SR G R A v A b JoT 2 XoF
PR S R IIE SRR E & — Ak fE I T,
T s PR &R R AR B R e B R
Jo A B R ARG IR R K R R
PR b R Ak 2 R 4 5 (TRIEESE , 2018) o fHJZ: | 7E 3K
FF2E GUGE SR PR OC R HAE S R ME, X TR T L
AR

(1) Hu BB 48 /R A e 3 b T — N B 2%
RG> R A A LR A AR T — R R
RATHRER WE & TR P im 8%, K
b 3R A AR NS TR A RE WS G T R — L N AR = 4
A RS o 0 L1l BT 3 A7 — A I ] i £ 1 ) R 3 gl
RWLET XTI, AR AR R
D) AL | 33 AN ) R LA R 3 A1 B o e — A~ 1%
A R (R PRt B8 W1 (1988 ) 75 1) 16 b o S 4k
B AR s T BB S A A R

A2 N i 55 b 5T 1ARH BLAE P 8 e R v X 2 00 b 5 3
SRR 0 A1 0 B 32— RAT R, b T
2R T S ) — IR, M DT SR AR B
— AN PBH T AR N AR 5T X B B AT AT — A b T
JJ3 52 S R o R 2 5 S R e — S R
FCHIE1,1988) B K, i TR 52 3 A SR A X B4R
X 2 iS5 LA AN B AR AR SRR

Q)ERXRZEA I EN, BIR LR BA—
JESE— X R, — DR R 2
LR AT DU — R T DU — IR,

B —A07 R, e R AR R 2 %, 8RB
A B — A PR S (R, VR 2 R TR 1
BLERANIE A | B R B A AL o 2 b 9
IRIE BGE 538 a3 Ak 2 B R R
Iy GRS R AR JE SRR DL R R K SR O R
—ASESLAEAEN Y ARE MRS IR R TEIX
Pl 0 T A5 I RS s A AR 2 02 5

N ANAE B BR AL 2 BF 5 % F Th Ta B4 G AT
J O T RN BT AR 5 N L A Th>Ta 1
REAE DA Ry PR s 5 AR AR A 56 L AR B e O
K, KMk T LILE, Th J& LILE, # Th 840 7 ;5 1 &
ISR B ZRAXT L E I Ta 58, T RS
MBI LKA LT Th > Ta XAEER, T2
Th > Ta W R E R E T, V7 225 50F H XA
KR TV 2 X E M BB 0 B, L B i)
T ) BSIKE S8 T (Pearce, 1982;Perace et
al., 1984; Wood, 1980), B |, Th > Ta 1Y) KA
1A AR i — AN SR iR AR 22 SR R AT DL AR Th >
Ta MZ5HL TR X 5t AR GRS R 2R
L e AN R 3L 45 14 8 5 ThTa 5943 I 2 50 72 4k
&5, ARVTRERE AL Th Ta & MARIL . AN R Ath i
PR A — A TR A SRS IR A IR, FEX
B Th > Ta J& 8 , X MREZH M R A — R ZE
518

(3) 3t 43 SR R OG RO B 58 B — A B B
BACEL 10 K i 2 — B 2, PR F I Al 2
RURXER, ARLAER AROAEH; BT R
F NP TE s T, 38 3 BT B2 5
50 vk 2 SR DR G R 4 ) (TR IEESE L 2018) o ] 4
FEAE R AT, AT R BEA R ARHIE 45 TR
AL <A 5 e G I (RRORE A FH SRR W25 A ) 1 B
FLA AL A [R5 ZARAE B0 B0 75 SRR 7 s AR
HHREAK A RAHERCR, BRI
T, OBARAA A RE Y RS X B 1 BT
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EILT- R e BRI O R S B By, AR U
T BRCRE IR S8 (5K R K #2017,
2018; 5K 45 ,2018,2020) ,

(4) KBRS T T MR K RAER =W T i A
(ELFN A 422 BEGE B0 JELZE X e, AATT3E SRR &R
SRR R E S e A G oG R AR w F AT AT
DAARHE ARG R B AE 5606 Rt T KL B fi
REHEHGE T X R RIIER, EXTEIR R
FLIE G (VTR K, 20165 B k5K ,2016) 76K
BHEEHC, AR 658 P B R TS 5 B9 S 0 2 A1
LRI LAY S HE AT 4 (B ,2016) . TE
REHE AFT , AT A SR EE 2 00 FSE 50, R
RS UL T — AR BRI AR  BE L KB 2
LB &, KB o B ) R A 4 i B 2 ()
MR EZR, A — IR IR AT O U TE R OC &
(IR PR K ,2016,; BERSRE,2016) NPT 24 2 1
AT, R Ty vk i A I RV A o A A R
REAS TR 28 s ARG o B3, AR DG R AU
PR SC R .l | & 0 2 L A B et 2 AL g ik
P B A DA S8 2B AR 0 (TR FT R TR 6, 2016) .

B PHHR T, LS T, KBH R AT,
5L TE e B, KB RS B LI & Z RIS
TERR G RIMR AR, B An KB w39 H- 24 hE
TE B M 55 PRAT 7 A kR, MR 5 PR A B AT A
RKR AR ENE—E F 1 N MR F
XA R, 0T LA AR 2 0l gs , X 28 T

W IRBF SR AN I, 7 R A% O B R, AN I AR
P ROk A &0 G, L, - B2 S5 iR ¢,
BIANE T — ORI T 5 BB (TREAH — &7k
BFEAS), X RERERR, Kl 5
WA MR KSR ST REAL M OC K R . A Rk
KRXR AN, X IRFEIFR I E S,
U3 RAEMR L2 G & 0T PRI 5 2 XA~
FAEE R R —AME B A5 B R U T 2
RPN A F TR Z BN S FEE, K
FE SR Z A AR ICOE R I, R R TR R £
A& R WAL 8 B2 R F BN, BRI 2K
JIHF R B 2 R R 5 R R R
EHEMETHEA, HW 2B EFEANHT
T (BIENARBE AR ETY R & FEE
T 55), FHRYIRPAIRE R RN R T %5 R, &
PIF G = Z M Al Re A TE A DG G &R . BAR HH
AR IR, £L 208 5 v AT AR AN T A | (AR B4 F 5 A

5 e

5.1 PAMEEE

UG AF AR AN JE 2 T 5 ULy, (RS, AR T
AR WSR2 B AT gh R
AT AR B T TF 85 1 o — A B LRI S 1 Al
REEAT AN A S R B WLF 2 A TEAD
AR AT S0k 58 2%, ST WL/INAl /A ok Bk 2% | 0 A
RN ESE N R S IE T (PN N F s PN DN
KANN, GG W8, 17Nl /N 0 A2 Y 2% i
(SIS T8 8 ) S i = E2 P = L Py O R
IWH— DRV E . B2, ERREN Y £
TLRBE X WG R IE sh Y, W AR Y T
fi WA R AN A B R B R |
e BREMEAE TR, RO X ARSI AT T )G
KRBV LABLGG, A6 T USEH, i st
T T X AN G AT R PR R H S RS 2 UL, Sh )
Z LA LA B F S --- - L, G R/EFREIA
9, FRNRE IR B — I BRI

AT IR, VR 50 100 4~,200 87K,
REAREVARI 0 K2 B A —RISE T, ZRA M
T 1 25 1 3 A 358 0 30 R ER 8RR/ 22 1 IX 0/ 22 B0 HiR T
FEME G AR B B R FRRIAR & X &
AN TR IR S 0 ) P81 ok 26 B AR a1 o FRATT A
BN REGE — S — s I bR B AR5 T —3E 7,
WAFREB BB R ER, WERLT TTHH
HEA RIS WA RIS GG (45 T A
FIAT R BRSBTS AR IE AR R
FHAMBE RS A AS 7T BB 21 A FR BRI 1Y — A &
PRI, R I 387 7% X VA 00 (AL D2 6 1, D 0 2
B RIR ) ERBE

IHABEAR A KRB, SR AT B AT
©LEAI? I IR P A

(D) ZEINHANTE A L 38 B 31— ™ 18 ek
< NFRER B RR IR o AN Hic Bl A BCHE 45 10 i 45
OB Y — A 458, A NE I E S LA
TSR IE TR IR R L LS XA Y R
i B D AR MEWE AT SR LR

(2) 53— Fh 7 1 2 N — e 38— i iy 1 11
AR AR S Y — R s B R
B SO 258 Qe (o i T 1 R R A S — W 2 SR
SRR — ATk, VR R LR B9 — A )
ANHOGHE A O A g, MRETR B A A
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Fh FF o 2 7] — U ) — 2 7Y ) R, AT 2 T
W+ BRI 308 B R RO R B A R
M A Bl ) — R g0 o AR B R T iR 9 F 52
A IR BR I 8 T I — e IF 8 T ke
(1« — BT IR BTSN 2 i — 5, B R AT 2
PRIERIR B9 55 S RO 1 DR 90 A 31— il T 4=
A KA | AR B A A B AT R ] — i

UG+ KRBT IR T ke B S 2
“FREER + RUET . P, A B AR AR X AT vk
ML

5.2 EfALLIEREE

(AR B, LAk, AR AR
ORI AR IR O Foe o NI it 15 G A
(ARG | P R U 4R T R 4 1 ) — A B
b % W P B 3 P1>TT—EE—P2, Hih P1ACEE
[ 8, TT 2 R T H e EE 2w i 38 1 HE PR 55
e, P2 A 0 1] R (521K, 1963) o 1% RIS K Y
SRR R 4 B 3 g B ] S 1Y 7E R
E DY (EE) 2 K a0, 1R
T, 285t — BeWF o, VA 40 A0 2 A5 AU R
PEVERE (TT), HX AU —DMEH (5K,
1963;5K%%,2010) . A THESEX A S (TT) , FA1A
ACEL A TE AT 25 4R UEH , R E S8 A AR o J 22 (1
FAEDN, R, 2 R B A AR, A5 T K
AN T3 AW UE S | 2 — A 2 X L YR
B e, AN A RE B AT A5 I BEIE (P2)  WHAR AN BE
% 5 5 XoF 3K A B AN I A TIE B D0 3 S A5 (TT) 8k
Wi o E BRI R, L T RB A 1T 5 T BB
BEUELH 1 HE XA BIR YA AR R 2 2 s, X
S48 HH Y 1R) B P3 P4 - MUTT B R BT — 46 1Y BT

UELH e S BBk B L 2 5 T 5 7
HEREE, VRUATTEE H R REER S 4518
Ry, — U IR R AT 4 R 508 . L, AR U AR 9
ORI LA KRS, AR AN TR ERER
1A, T 2200 KRS ES B T — A 2A SRS A2
DA B ) B, AT AR 24 F 5, o 2 - R4 (R
R R Sk 4% 00 T AR, A S I 25
R, EARAF T XA B AR , T2 1030 4 A
RES B HE M E 258 .

(2) v E B2 5 BEUE £ 3 S

MAEDh 3= SO ki th &, B R $2 48 = Fh Rl 2%
AL BT AL 1% RS i, k0 PR R i 1 R A

(PR, 1963 s R4k, 2008) . Mk Ay, 75 4 [HFH B
Je 7 R AR R IS I AT S, B SN BT R
JE N B B BRS AR DS T 5 € A O A ENE R RS
i

EHFEINN, TERLAETE S A8 AL PR M 2 X
WE . BEEIFFORIRR  RR L E 2R 5
DA WK%, R H WO %, 2P ORI 2R
W, A R M B, A RE B U 5 I Ak A i R
TG, b 27 A MAAS B i 1 v i JR ) D A A
JER A IO R PP o, R — DA B R
AR A, o T S T P LA 8 SO D) AT
AL, FRATT A AT 5T 8 P A A T A
PR B ATEDF I WAR D R D I 7 3 IR A
RHIRE S 2 AN FE ik 2R [ ), sk~ A Uk Oh R 1Y

Pop AR T AR 322 | e 2
i TR BRI T RS BHE WU T O I 1Y
B WU ARZI A JORET S g S i e B AR
s R EE—P1" T oy, S EGEM A T3
AR LA o 00 AP R B 45 T, O 4R H Y DL A
M, WNOIATGE, DO A S F Ak
G Pk, o E 2 AR AR TR R A F A R K
U B O E . R E AR T, A R B
T,

e MEE R PR, B K I iRk 2 P 2 AR
P IR — X BHA T 2 i K ok, 24 7Oy
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DEDUCTION, INDUCTION, FALSIFICATION AND BIG DATA
METHOD: METHODOLOGY OF SCIENTIFIC RESEARCH

ZHANG Qi
((Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: It is generally believed that there are two methods for people to understand the world and conduct
scientific research, namely, induction and deduction. In fact, there should be four methods, the other two are only
recently emerging, one is the falsification method (less than 100 years of history), and the other is the big data
method
Falsification is criticism, and big data is the fourth scientific paradigm. Both Hume and Popper questioned the

(decades of history). Induction is from special to general, and deduction is from general to special.

inductive method, pointing out that the inductive method cannot be from special to general. For this reason,
Popper proposed the method of falsification and the four—stage schema of knowledge growth. Popper believes that
falsification is the core of knowledge growth. Theories that have not been falsified are only guesses. Only after the
test of falsification can have the attribute of theory. There is a problem with induction, but people cannot live
without it. Popper rejected the inductive method, but did not give a solution. This article argues that this problem
“induction + big data”. It is impossible for the special to reach the
“Induction + big data”

can be solved by adopting the method of
general, so try to make the special become the general. The method is to add big data.
may solve the natural shortcomings of induction, save induction, and make induction change its youth.

The bottleneck encountered in scientific research tells us that big data is not dispensable. In quantum age,
in the modern science stage, researchers must master preliminary big data research methods in order to meet the
needs of scientific research. Big data is not mysterious, nor so inscrutable. Adopting the “induction + big data”
method can not only avoid errors in scientific research conclusions, but also speed up the process of scientific
research, which is a fast, better, and more economical research method. This article emphasizes the application of
the full data model, but in theory, full data is difficult to achieve, because the world is uncertain, and full data is
all under certain conditions, not all in an absolute sense. This article points out that what we are currently
adopting is basically a positivist research method, and this situation needs to be changed urgently. The use of
falsification methods in scientific research and the addition of big data (especially full data) methods are the
current important tasks of the academic community, otherwise it will be difficult to undertake the tasks given to

Chinese scientists by history.

Key words: deduction method; induction method; falsification method; big data method; scientific
research ; methodology





