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Do Golden Snub-nosed Monkeys adopt gambling strategies based on
expected utility?
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Abstract: [Objectives] This study delved into the decision-making processes of Golden Snub-nosed Monkeys
(Rhinopithecus roxellana) when being confronted with risks and uncertainties. [Methods] We designed a
gambling task to examine the choices of three male adolescent monkeys under varying conditions of expected
rewards. The subjects were housed in the Asian Primate House of Nanjing Hongshan Forest Zoo. Among the

Golden Snub-nosed Monkeys living in the house, three male adolescent monkeys were selected as the
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experimental subjects, and a self-designed trolley pick-up box was used as the experimental setup, with the
left and right positions of the pick-up box as the cues, and small pieces of dried red jujubes as the rewards.
The whole experiment was filmed by the video of a portable law enforcement recorder, and it was carried out
for a total of 69 experimental days. The experiment presented a “non-gambling” option offering a consistent
small reward and a “gambling” option that occasionally delivered a large reward, thereby manipulating the
expected value of the gambling option to assess the subjects’ understanding of expected rewards. We
employed the Binomial test to assess whether the subjects’ preferences for gambling and non-gambling
options were significant or not. IBM SPSS Statistics 25.0 was used for data analysis. [Results] Our findings
revealed that the monkeys refrained from choosing the gambling option when its expected value was low and
they opted for the gambling option when the expected value was high. Interestingly, when the expected values
of both options were equal, the subjects displayed diverse preferences: two preferred the gambling option with
occasional large rewards, and the other one preferred the option with stable payoffs, indicating individual
variations in risk propensity even under equivalent expected outcomes. Table 2 and Fig. 3 show the choices
made by the three subjects during the five phases and 69 experimental days throughout the experiment.
[Conclusion] The results align with the expected utility hypothesis, suggesting that the monkeys make
choices to maximize their expected utility, contradicting the loss aversion hypothesis. The findings enhance
our comprehension of decision-making behaviors in non-human primates and offers scientific insights for the
conservation and behavioral management of Golden Snub-nosed Monkeys.
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Fig. 1 Experimental setup
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The left figure shows the initial state of the setup as seen from the
viewpoint of Golden Snub-nosed Monkeys, and the right figure
shows the state after pulling out the drawer panel, which contains 2

jujube blocks.
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Fig.2 Experimental flow chart
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From the first to the fifth phase, the left and right sides correspond to different food rewards.
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Table 1 Lateralization index of three Golden Snub-nosed Monkeys (Rhinopithecus roxellana) in phase I

AN HEEWSR/€-3 bR € WA IEL (CHLEER

Individual Total tests Left Right Lateralization index, /. P
RFETT 149 7 142 0.91 <0.001
HH QQ 42 0 42 1.00 <0.001
BiFwz 80 77 3 -0.93 <0.001
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Table 2 Choices of three Golden Snub-nosed Monkeys (Rhinopithecus roxellana) in phases 1to V

S ;% H _ @fééﬁj:esun _
Phase Expe(rilgr;ental RRTT BB QQ =AWz
7 Left 4 Right 7t Left 4 Right 7 Left 4 Right
1 1 11 0 3 9 0
2 1 9 0 5 4 0
3 0 5 0 7 8 0
4 0 13 0 3 4 0
H—PrB—7r: 1% > 0 v 0 : H >
e 1% 6 2 19 0 3 8 0
Phase [ ——Left: 1 reward; 7 1 19 0 1 6 0
Right: 1 reward 8 0 13 0 5 4 0
9 0 14 0 4 2 0
10 0 6 0 5 8 0
11 0 4 0 2 10 0
12 2 10 0 3 0 0
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BBR—A: 1 2 18 0 11 1 2 4 0
He 1/3 B 2 43305 19 7 10 0 1 ) 0
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25 9 0 7 2 6 0
26 14 2 9 0 9 0
27 17 2 14 1 14 0
28 23 1 5 1 7 3
29 7 0 23 1 15 2
30 6 1 16 0 16 3
31 2 0 10 7 9 9
A ) 32 7 5 8 2 1 9
HEB—A: 13 8% 2

(0D Aie 14D 33 3 12 12 4 0 9
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38 1 22 0 10 2 7
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45 5 14 15 1 3 3
46 2 4 14 0 8 5
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53 9 0 16 0 0 14
54 15 1 8 0 0 12
55 4 0 18 0 1 19
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Fig.3 Trends in lateralization index of TT (a), QQ (b), and WZ (c) throughout the experiment period

fIFEECRT 0 1, Fok AR Tm AN, WOFEENT 0 W, BEAMR A TR M. ML TSI 5 MBL BB
Fe s AR SRR R 2 SRR R VRGNS . *. 2R P<0.05 Gttt X EZER B . B R P<0.01; x. HRP =005/ %4

KA RRIECN 1, Tkt 47 150
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A lateralization index (/1) greater than 0 indicates that the subject tends to choose the right side, and a /;. less than 0 indicates that the subject tends

to choose the left side. The dashed line delineates the five phases of the experiment, and the choices of the left and right sides in each phase are
detailed in the experimental flow chart (Fig. 2). *. P <0.05; **. P <0.01; x. P = 0.05; /. Indicates that only one test was conducted on that day,

making it impossible to perform a binomial test. WZ did not participate in the experiment on days 12 and 13.
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Table 3 Gamble winning probabilities of three Golden

Snub-nosed Monkeys (Rhinopithecus roxellana)

BB liaravie it Vi B L BATES
Phase Gamble times ~ Number of wins ~ Win rate
RRETT
II 75 25 0.33 0.541
11 94 36 0.38 0.179
v 125 45 0.36 0.290
119 41 0.34 0.428
HHQQ
II 22 5 0.23 0.207
11 111 37 0.33 0.533
v 179 58 0.32 0.434
A 134 49 0.37 0.237
S wz
Il 2 0 0 0.111
11 72 18 0.25 0.083
v 42 11 0.26 0.210
A 192 56 0.29 0.127
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