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How did cooperative behavior evolve?
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Figure 1 (Color online) The number of published papers from the top
10 countries/regions in the filed of cooperation during the past 10 years
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Figure 2 (Color online) The number of published papers from Chinese
scholars in the filed of cooperation from 2005 to 2014
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HOEAT AR, BRSNS 4 TN E A
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it R =, AT G T b AT e R e T — R
4 M $E (integration and selection) Ay T fEY. [ 4T
T X S YR B R B, AT R 2
ATREfA DU RAF K . )R tER) HARFIR B, X ek
AIE LA K2 A B4 3 20 RN A 7 S SRk A% 08 280 HE At A O ki
DX XSG XA B E T AE, AR RE AR 4 51 A
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AR AR AI B = 15 3 R B2 32 B BB | 12k
TS A N DT AR R UL 25 22 Bl 52 PR A 935
Zhou%5 NPT BIF 5 S B 43 Be A0 18 Xof 1 o U A2 3
VTR A DA A AT B e, Ze i
I RT3 Sl R I A P R AR 2 R A
JEE Wb 25 AR, RIS PR 1) T3 7 28 D, e
BT [0 0 A0 R R A . K S Y A SR B A A 2
G AESE R, X m A R, TR KR XA
B 5 2 S MR A SC A L P TR SRR 35 B B2 AR .
Guo5 A% BL55 40 5 B 45 A AR 5 i 72 M 45 41000 i
WU B R B WS 52 30 T AR RAE BRI Y. SRS
AT L A o A 32 4T R P A A 2 O Y
i DX AT 20 F5 SR AU B =, HAE 3R 55 1 85 H B
A RN IEER. HeAh, M TR S, Efk
TS5 T 05 G PP A0 SO A 20 i B 2= s AR Y
TS B BTt TR 7R T A% R AR BE X2 A
KR B2 K DI RETS Sh B 2520, Ah, Guoif
NBOVE e BRA fi i G R T o, B A N STR 9 4
Th, HRAAFITE, W AMINRTHIM B R i B
WO A, TEAD AR ST SR AT R, AT R
JIv 51 AL 8 A D8 A0 i 50 - B = A S AR 4 R AT
TEIEAADE. 1EWeidE NIRRT, RIARE LY
TRV WL B P S T S R ST Ay P A R B P
TR AU AR P B BOG . X — SRR R, TR
P REBCT B i e, A A 2 i 00 AR A HE A AR A
1 TR PR 2 i A A O LA S5 e A PR — 2

(3) HFHAF RJ=. RN B F 2 A T AR B
MR RBE B, EAMIIT SR BL, Tt R R
SR TR I /A o /o3 O i 1 B NN B R S v
FIRRER & B A RN S L2 ] i vh 58, A S i 4
Al B2 O B3 O TR Y B T R A by
BN DI RETE sh s BE N 2, W TS 3 e BRAR K
AN N TTIRAE P IR, Guos APYIBFSE &
BN HE T AT AR 247 S A% 3247 D9 AR L AT AE
A VO I DX BTN R, B R g T B
A RBURL SR, X RIITEB KA 5E N AR
SR I ZE. HEAh, GuodfE NPPHESRR A A 5T
RS 5 1 B 2 A7 D B335 Wi K HE A 28 Rt B8 T 5 o
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Zheng F1Zhu"* R ] f5¢ Ji 3 R 17 20 A0 4 o ik g % ¢
TR T R B B AEAT R 0 R SR 2
S G R AR, HMERHE AR T R AR BOR L, B
Ji 308 T v B R TS R T 2 Iy (e R 1Y
WOE . SRR, TR R IR R ICE T A AR
sy 7 AR RN FH0 0T 5 48 22 18] A 4 5 2 ) TA A
oe.

ZrA bCAT g, B RS S R X A
TEZEFF I T A OGS . TEf il iR fE b, M
G A O, BT R E A HE B T Ak
FERoiae, mErdnay EES 50 M5, BT X34
B EE S s R ) X Ik > AN, RS E AT kBT
b 0 X FE N AT R H B VE . Feng %5 NN AL T 20
FRESE, JEXT RN AT R B 2 Rl EEAT T ot
AT, EERR B, LN T XA EHE, 5
B IR s A A i A R )2 L TR A L DA K
ZEM G F A 2 G . 2 ] N T XA
9] e 1 e N O 73N 11 0 i 0 = e A T
MR R E S ORI B R D R A
M, BB A Z R AR 45 T iy
EEAEH, A0 RS B Sy s T Xk A
TR ) LU L A 2 R

(i) ERPOFFY. S AH G HL AL (ERP) & —FiRFiA
5 A HL AR, S BT R el AR R R ) ik 2 L R
MU . ERPHORAG 5 T H v BE R I (] 23 B, St
S8 KN Shad Bt TR ik fnasfs. iEoE
BRI, 25407 XA A1ER £ EERPIL ;45 )
15 FH 5 7% (feedback-related negativity, FRN), P300
FITHG B 1E 78,53 (1ate positive potential, LPP). iX &% 43
Z53FRF TN THARFE B, BB AP
B X

(1) FRN. FRNJ& A ZEXH AT R 45 R BEA TP i) 15
KB —AEZ P ERP L4y 1% 5 K21 2 ot 5 B
JFi250~300 ms NIk BN, IR E AL 7R T HT Al X
. EANWR A C S & I FRN A 41 2 i sl 4t 2 50
WA Uk, I HAEL TR 5 HgEd, AN
PRV L () FRINE MR 22 K T2 - 42 1305 R i FRN i
R 4071 e Al, FRNGA 425 % 21 45 Rl 855 18 2 A9 9845
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AN TR B TSN BT S EFR NG s 1) 22 Ak
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3.4 SRR A AL AR BB 22052
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TR T — LA 5 ph 283 o B R AT G AR T R
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PRIT T Horp— 2 28 350 o R 1 73 T ast AL 2 kA
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T — WA E RN, Z B RAKA 0 5 N BRI
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TS AR R aF, SR AL ATTE 5 P RER R 51 Y
BAEAE 55 h 25 8 SE L 4 48 B 2 0 B A IXRE 23
H ORI g5). HA2, XT3 2R SRR KUk
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The response of Chinese scholars to the question of “How did
cooperative behavior evolve?”
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Cooperation has been observed in several levels of biological organization and among animals and humans. However, in a competitive
world, cooperation is a conundrum. In 2005, editors from Science suggested 125 questions facing science for Science’s 125th
anniversary, which include the question of “How Did Cooperative Behavior Evolve?”. From the perspective of Chinese scholars, we
summarized the research trends and present research situation in the field of cooperative behavior. Furthermore, we discussed the
mechanism of cooperative behavior from a variety of levels, including theories and models, behavioral patterns, neural bases, and
molecular genetics. Finally, we briefly introduced the advantages and disadvantages of Chinese scholars in the field of cooperation
research, and addressed the future research directions.
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