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Table 2 Behavior parameters in SM

SR CH QRE CH + QRE
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T, 1.07 NA 0.73

A NA 1. 00 NA

o, NA NA 1.03

y NA NA 0. 43

a, 0 0.371 0. 62

a, 0.01 -0.07 0

B, NA NA NA

B, -0.50 0.11 -0.29
o, 0 4.01 1.43
o, 0.73 2.40 0
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Table 3 Descriptive statistics results in SS and SR

SS S 4 B T Eoaiil MERZ
Kfi i NA 220 178
w 60 46.21(5.43) 45.41(4.80)
p 60 61.55(5.64) 61.51(5.42)
S gk 1 600 777.09(398.57) 960. 44 (139. 49)
R s 0 492.03(268.20) 608. 13(134.15)
Mg 1 600 1 269. 12(620. 49) 1 568.57(63.24)
S W zs 5 H/% 100 NA 61.22(0.08)
R 2% 5 b/ % 0 NA 38.78(0.08)
REHCRE 5/ % 100 79.32(0.38) 98.04(0.04)
LR H 531/ % 0 19. 09 NA
SR S A B T Eoi B
Kol it NA 255 197
w 20 34.86(5.10) 36.02(4.53)
p 60 62.82(5.17) 62.69(5.51)
NEn 0 451.62(276.52) 584.59(144.78)
Rz 1 600 755.57(434.03) 978.02(159.53)
lkEs 1 600 1207.19(658.34) 1562.61(58.89)
S AR 5 bb/ % 0 NA 37.49(0.09)
R W5 i b/ % 100 NA 62.51(0.09)
RGHCRE G/ % 100 75.45(0.41) 97.66(0.04)
JELE T 3 L/ % 0 22.75 NA
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Table 4 Behavior parameters in SS and SR
BRI > i
CH QRE CH + QRE CH QRE CH + QRE

T, 0.05 NA 0.03 0 NA 1.01

T, 0.44 NA 1.92 0. 05 NA 0.04

A NA 2.40 NA NA 1.82 NA

P, NA NA 1.00 NA NA NA

Py NA NA NA NA NA 5.09

b% NA NA 1.00 NA NA 2.33

o NA NA NA NA 0.25 0.26

o, NA 0.23 0. 001 NA NA NA

B NA NA NA NA -0.58 -1.00

B, -1.00 -0.51 -1.00 -1 NA NA

T, 0.45 4.22 4.08 0 3.72 1.75

o, 4.71 4.38 0 0.52 4.25 0

LL 36 456. 09 -2 040.99 36 548.79 76 223. 00 -2 141.87 79 044. 74

AlIC -72902.18 4 091.98 —173 083.58 - 152 436. 00 4 293.74 - 158 075.48

i NA RRIESEL AT




54

IR ST UG RN BRI E 0 RS B

— 115 —

M 4, 76 SS &5 f9 Fl SR 454 F, &8 A
AICORE < AIC™M < AIC™ X —2518 5 SM 4
F R a5 —20, BIFE = Fa5 T RATASZ 2
1 QRE FERUARSE G B A A 4005 k1 B B 53 7 o
FAT R BCRA TR HI AR 2 G e 2 w5 B SR
QRE [YRERY. bR 4% 18 03 T SR AT Sy Ml 125 L35 T
AR PR BRAE T ok B B A T A AR ZE gk
V-, ToEE R R N HNE G, 5T HAA At A
AIIAKN =K B, WA T e 5K 3 0 1 HE A 1
X 2% S P AN S LR .

[, 76 SS 454N, A =, > 7., HABLWRTAY
INAZRHIE T 0,76 SREEM T, 7, > 7, HE
BN AZ GBI T 0. X —245185 SM 25 F
AL, BRAeAT 30 & 1 = AR R B AR B A
JZGEIE T 0. 3% AT LB i 132 R e AT 8l 3 8 ik
R M FE BT UUH TS %, ki T
i ZERN T W13 A LR e AT
PN AE B A TR R N E R 1 56 5%
Tl N e TR 2 20 O A DG EHE 43 B

6 LHFRIF

ARSI 1 A3 I v 46 7 g A 2 g 2 (1)
(P A PR ZRAT Sy, St A8 B | e B 1 % Bl A
R 2 AN 2 B A1 DR SR 32 O 8 A A 2 R O 32
TR A2 GBI 73 A (1 107 41 B 5% 114 e S 47
H, EERBIR. 5 e, AR TERT 2R E
[ IR BI85 A G A BT, AR SO
IR W) AR R A R T
BE R TR PSR 1 55 T B TR SR AT RS Jf:
TEZG T LN B R 5 A A DS, E T AN
R 5T 5 B A2 BRI FE R HaK,
eI TINR AT A BRIEPERO , LR IA
FOJZE % 554 PR (9 25 5 AT fife 52 144 0 B ol 5% )
TEMAT N, R BRER 5 A6 T ] S e i i R R SR 1Y)
TEMNRFAT N5 I H 17303 BN AUZ AN 8

19, XS PR O Se AT 2 2 A Atk S i A AT o X
FRA LT Z% , Jok AT w A = 2 8
% TR AT 8 ] LRI e T R 5 B A
PTG INZ GRS 1 26 1F. L R it
B 2 BEAT S TR ER R 1 555 AR 7 B kR e I R SR
AR A BIR 2L PR 2R R ) 555 3t 7 R 53 AR B — B
P B R S J8C D3 TG 12 2 % At T 5K 3 1 AT
T E LB, 2x il A FA IR S, T AR A
HAtr pe 5K & AR JE 4, R B 6 TN ANZ 2
i BE .

ARSCHIBFFELEIE I & A PR /R IR B SR
A IEFHIAT B 2 LR TR RR S, Al L
SN TIRZOT T 13 B A A 3 e k. 9 B,
HRSREEATAE T SR I BOE ) A R B (e 2217
o, DAL AT A B ke SR 1) AR S 2, L 2 0 R
28 FERI ML, Ab T R B ZR S BE h A DR A
RBIAAR T AT 3, SR AT s & R E S
AR AR R PR 7R JC I8 2 TR B R A
RS R TE A AN R ) L BE A5 AR 1 35
R A A AN AN 2 e BN R R R
PUE MTEEE T 42 BT

AJAREEERGT AN (). 55—  AHXS TAS SR
15 rh i — R B ALIE R — MR Ry S —
7R, 8 g ] e — AR VE E A RN 7 5 5 R, R A
AR GHAT 27 > SS9 AT AR o3 A {3 7
i 7 B AN T AR 98 ] 52 e (36 10 B Bl 3 9 7
W BRFAT D, BT IE 17 A7 AL 1N 6 B B3 ) A 5
FOARZ OR8] U BUOCER , RIS RY B 1
UK ERARR BRI 7R TR 2 828 2D BR i
i F BRI 2451, T Cui F1 Zhang™ #8735 (1
RN A 28 48 r ] Pk SR 7 e o ML R AR 52 f8 U
TG ZR AR R 55 =, AN SO S8 P G 3k i 4 155
S, RIT T IR R AR R R AT N IR I
FIEURFITH 2, Tk NI PN A1 B 25 1O Tk
AL AR T 2 E RO S B BUR S. F A
R Z AT | W BURE A 2% 25 04 )2 2R AT 20 A (i
FHBIFSE R 1w



— 116 — (R S S 2024 4F 4 A

S % X k.

[1]Camerer C F, Ho T H, Chong J] K. A cognitive hierarchy model of games[ J]. Quarterly Journal of Economics, 2004, 119
(3): 861 —898.
[2]Hoffrage U. Overconfidence. Pohl R F, et al. Cognitive Illusions: A Handbook on Fallacies and Biases in Thinking, Judge-
ment and Memory[ M]. New York: Psychology Press, 2004.
[3]Cui H T, Zhang Y H. Cognitive hierarchy in capacity allocation games [ J]. Management Science, 2018, 64 (3):
1250 - 1270.
[4]Goldfarb A, Xiao M. Who thinks about the competition? Managerial ability and strategic entry in us local telephone markets
[J]. American Economic Review, 2011, 101(7): 3130 - 3161.
[5]Hossain T, Morgan J. When do markets tip? A cognitive hierarchy approach[ J]. Marketing Science, 2013, 32(3) : 431 —
453.
[6]Costa-Gomes M A, Crawford V P. Cognition and behavior in two-person guessing games: An experimental study[J]. Ameri-
can Economic Review, 2006, 96(5) . 1737 —1768.
[7]McKelvey R D, Palfrey T R. Quantal response equilibria for normal form games[J]. Games and Economic Behavior, 1995,
10(1) . 6 -38.
[8]Chen Y, Su X, Zhao X. Modeling bounded rationality in capacity allocation games with the quantal response equilibrium
[J]. Management Science, 2012, 58(10) : 1952 —1962.
[97Su X M. Bounded rationality in newsvendor models[ J]. Manufacturing and Service Operations Management, 2008, 10(4) :
566 —-589.
[10] Binmore K. Modeling rational players: Part 11[ J]. Economics and Philosophy, 1988, 4(1): 9 —55.
[11] Nagel R. Unraveling in guessing games: An experimental study[J]. American Economic Review, 1995, 85 (5):
1313 - 1326.
[12] Camerer C, Loewenstein G, Prelec D. Neuroscience: How neuroscience can inform economics[J]. American Economic
Association, 2005, 43(1): 9 —64.
[I3]ZRIT, &5 A, WA, MBS AT AR5 AERSKET]. BRRAE, 2021, 24(1) : 19 -32.
Jiang Shuguang, Wei Qian, Shen Liangjun. Cognitive ability, behavioral preference and individual financial decision-mak-
ing[ J]. Journal of Management Sciences in China, 2021, 24(1): 19 —=32. (in Chinese)
(141K o, ME, B ¥, % S8 NRHES A TS SETHLAS AT ARAEE ] AR ER, 2020,
23(2): 120 - 140.

Lu Yao, Zhang Yeqing, Li Bo, et al. Managerial individual characteristics and corporate performance: Evidence from a
machine learning approach[ J]. Journal of Management Sciences in China, 2020, 23(2): 120 - 140. (in Chinese)

[ 15]Goldfarb A, Xiao M. Who thinks about the competition? Managerial ability and strategic entry in us local telephone markets
[J]. American Economic Review, 2011, 101(7) . 3130 -3161.

[16 ]Feng J, Qin X, Wang X. A Bayesian cognitive hierarchy model with fixed reasoning levels[ J ]. Journal of Economic Behav-
ior and Organization, 2021, (192) . 704 -723.

[17]Sweller J. Cognitive load during problem solving: Effects on learning[ J]. Cognitive Science, 1988, 12(2) ; 257 - 285.

[ 18 ] Baucells M, Zhao L. It is time to get some rest[ J]. Management Science, 2017, 65(4); 1717 —1734.

[ 19 ]Samuelson P. A note on measurement of utility[ J]. Review of Economic Studies, 1937, (4): 155 —-61.

[20]Schweitzer M E, Cachon G P. Decision bias in the newsvendor problem with a knowndemand distribution; Experimental ev-

idence[ J]. Management Science, 2000, 46(3) ; 404 —420.



54 IR ST UG RN BRI E 0 RS B — 117 —

[21]Haruvy E, Katok E, Pavlov V. Bargaining process and channel efficiency[J]. Management Science, 2020, 66 (7).
2845 -2860.

[22]Rogers B W, Palfrey T R, Camerer C F. Heterogeneous quantal response equilibrium and cognitive hierarchies[ J]. Journal
of Economic Theory, 2009, 144(4) . 1440 - 1467.

[23 ]Fehr E, Klein A, Schmidt K M. Fairness and contract design[J]. Econometrica, 2007, 75(1): 121 - 154.

[24]W AR, &2 &, BB b s B, — D IEEGER PTG [ 1], BB R0, 2018, 21(11)
112 - 126.
Cao Erbao, Yu Man, Bi Gongbing. Social operations management:; An emerging research field[ J]. Jouranl of Management
Sciences in China, 2018, 21(11): 112 —126. (in Chinese)

[25]Rabin M. Incorporating fairness into game theory and economics[ J]. American Economic Review, 1993, 83(5) . 1281 -
1302.

[26 ]Loch C H, Wu Y Z. Social preferences and supply chain performance; An experimental study[ J]. Management Science,
2008, 54(11) . 1835 - 1849.

[27 ]Rotemberg J J. Human relations in the work place[ J]. Journal of Political Economy, 1994, 102(4) . 684 -717.

[28]Fehr E, Schmidt K M. A theory of fairness, competition and cooperation[ J]. Quarterly Journal of Economics, 1999, 114

(3): 817 - 868.

[29] Charness G, Rabin M. Understanding social preferences with simple tests[J]. Quarterly Journal of Economics, 2002, 117
(3): 817 - 869.

(307X, 25 8, ok 1, 5% A TR LR B E M SR AT oE [ 1], S ERAR, 2017, 20(7) : 115 -
126.

Liu Weizhi, Li Juan, Zhang Di, et al. Fairness’s effect on the pricing decisions in a supply chain[ J]. Journal of Manage-
ment Sciences in China, 2017, 20(7) : 115 = 126. (in Chinese)

[31]Cui HT, RajuJ S, Zhang Z J. Fairness and channel coordination[ J]. Management Science, 2007, 53(8) : 1303 —1314.

[32) M, 38 £, AT BB AP0 R R AR S R B sk AR [ ], A BB =24k, 2017, 20(10) -
97 -107.
Nie Tengfei, He Biyu, Du Shaofu. Supply chain operations considering fairness concerns with bargaining disagreement point
[J]. Journal of Management Sciences in China, 2017, 20(10) : 97 = 107. (in Chinese)

[33]Roth A E, Prasnikar V, Okuno-Fujiwara M, et al. Bargaining and market behavior in Jerusalem, Ljubljana, Pittsburgh,
and Tokyo: An experimental study[J]. American Economic Review, 1991, 81(5); 1068 - 1095.

[34]Forsythe R, Horowitz J, Salvin N, et al. Fairness in simple barging experiments[ J]. Games and Economic Behavior,
1994, 6(3) : 347 -369.

[35]Bolton G E, Ockenfels A. ERC: A theory of equity, reciprocity, and competition[ J]. American Economic Review, 2000,
90(1): 166 —193.

[36]Katok E, Olsen T, Pavlov V. Wholesale pricing under mild and privately known concerns for fairness[ J]. Production and
Operations Management, 2014, 23(2) ; 285 -302.

[37]Katok E, Pavlov V. Fairness in supply chain contracts: A laboratory study[ J]. Journal of Operations Management, 2013,
31(3): 129 -137.

[38]Bolton O A, Thonemann U W. Managers and students as news vendors[ J]. Management Science, 2012, (58) : 2225 —2233.

[ 39 ] Fischbacher U. Z-Tree: Zurich toolbox for ready-made economic experiments[ J]. Experimental Economics, 2007, 10(2) .
171 - 178.

[40] Goeree J K, Louis P, Zhang J. Noisy introspection in the 11 —20 game[ J]. Economic Journal, 2018, 128 (611): 1509 -
1530.



— 118 — OB o o R 2024 4F 4 A

(410K, A B, 2% B%. BB 450 SNy py se G AR BF LR B D SR [ )], R 2 204, 2022, 25(1) .
23 - 38.
Fan Tijun, Zheng Qi, Cai Lu. Supply chain decisions for fresh products with competitive suppliers under different power
structures[ J]. Journal of Management Sciences in China, 2022, 25(1): 23 —=38. (in Chinese)

[427Ho T H, Su X M, Wu Y Z. Distributional and peer-induced fairness in supply chain contract design[ J]. Production and
Operations Management, 2014, 23(2) : 161 —175.

Pricing decisions of supply chain members: From the perspective of cognitive
hierarchy

LI Juan, NI Ming-ming, LIU Fan, XIAO Tiao-jun
Center for Behavioral Decision and Control, School of Management and Engineering, Nanjing University, Nanjing

210093, China

Abstract: The decisions of supply chain members are influenced by human behaviors. Focusing on a supply
chain with one supplier and one retailer, this paper conducts management experiments to explore their pricing
decision behaviors in experiment settings. The behaviors of decision-makers are described by a cognitive hier-
archy model, a bounded rationality model, and a comprehensive model combining both the cognitive hierarchy
and bounded rationality models. The likelihood estimation results of the three models are compared and ana-
lyzed, and we conclude that the comprehensive model can better fit the pricing decision-making behaviors of
supply chain members. It reveals that the main reasons for the decision-makers’ pricing behaviors deviating
from the optimal theoretical decisions are the heterogeneous beliefs between decision-makers about their oppo-
nent’ s strategic reasoning capabilities, and the decision-making deviation that prevents optimal responses to
the other’ s decisions. At the same time, the average cognitive hierarchy of decision-makers is affected by their
decision-making sequence. Compared with the first mover, the later mover’ s cognitive level is higher since the
later mover can receive the decision information of the first mover.

Key words: cognitive hierarchy; supply chain; bounded rationality ; sequence of decision



