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Supporting Procedure

The fMRI experiment was divided into three phases: pre-scanning, scanning, and post-scanning.

Pre-scanning phase. Participants never met before and were instructed separately in different rooms. Digital photographs were taken of both partners to be used in the experiment. Pairs of participants were introduced by seeing each other via webcam and were asked to rate their closeness (How close do you feel to the other person you are playing? [0=not at all, 10=very close]) and partnership (How would you rank yourself compared to the person you are playing? [0=Competitor, 10=Partner]) on eleven-point Likert-scales. Participants received written instructions (available from the authors on request) explaining the payoff structure of the experiment and the private payment procedure at the end of the experiment. They were informed that the amount they could earn depended on their performance in terms of cumulative cents earned during the experiment. No information about their cumulative outcomes was provided during the experiment. Before entering the scanner, participants completed a practice version of the task lasting about 10 minutes for which they did not receive payment.

Scanning phase. During the fMRI experiment, stimuli presentation and behavioral interaction were controlled by client-server computers with software written in MS Visual Studio 6.0 (Microsoft Corporation, Redmond, WA, USA, http://www.Microsoft.com) (Supporting Fig. 1). The study included an experimental and a control condition. During the experimental condition, paired participants (same gender) played rounds of multi-shot reciprocal voluntary trust games (VTGs) with monetary payoffs in cents (c) in alternating roles as first mover (M1) and second mover (M2) (Fig. 1A). For voluntary trust games, the subgame perfect Nash equilibrium with complete information predicts that a rational self-interested first mover should never trust a second mover, and a second mover should never reciprocate a first mover's trust. Each VTG had three possible outcomes: (i) Non-trust (NT): M1 did not trust (NT) M2 and quit the game, (ii) Trust-Reciprocation (TR): M1 trusted (T) and M2 reciprocated (R), and (iii) Trust-Defection (TD): M1 trusted (T) and M2 defected (D). Control games (CGs) were implemented to control for the monetary, sensory-motor, and decision-making aspects of the task (Supporting Fig. 3a). The timelines for VTGs (Fig. 1b) and CGs (Supporting Fig. 3b) were identical, except that participants for CGs did not have to interact with another person and only had to choose between lower and higher monetary rewards as M1 (C1) and M2.

The participants were given a Lumina LP-400 response pad (Cedrus Corporation, San Pedro, CA, USA, http://www.cedrus.com) on which they had to place their index and middle fingers of their right hand. Participants were asked to decide sequentially as quickly as possible as M1 and M2 about monetary payoffs (p1-p6: [cM1,cM2]) displayed in a binary game tree by either pressing the left (move left) or right (move right) response button. Each time participants failed to make a decision, one dollar was deducted from their total earnings without affecting the earnings of their partners. To control for answer patterns, half of the games were displayed in the layout of a binary game tree as shown in Figure 1A and the other half in its mirrored layout as shown in Figure S3A.

Participants played 36 VTGs and 16 CGs – half of the games as M1 and the other half as M2. The experiment was split into two stages (building & maintenance), each including 18 VTGs and 8 CGs. Each stage lasted approximately 12 minutes and consisted of 3 blocks of VTGs (6 games per block) and 2 blocks of CGs (4 games per block) (Fig. S2). Payoffs (pn=[cM1,cM2]) were computed as follows: pn(NT)=[yn-xn,yn-xn], pn(TR)=[xn,yn], and pn(TD)=[0,xn+yn] for xn={10,15,25,30,40,45} and yn=xn+5n for all n=1 through 6. Payoffs (p1-p6) were split into three types: low (p1-p2), medium (p3-p4), and high (p5-p6). Each of the six payoffs (p1-p6) was only used once during a block. The order of blocks, payoffs, and display layouts were counterbalanced across games, pairs, and participants.

Post-scanning phase. Participants were asked to re-rate their closeness and partnership on eleven-point Likert-scales. At the end, volunteers received privately a fixed compensation for participating in the fMRI experiment plus their accumulated earnings depending on the decisions they made in the experiment (about $15-$25).


Supporting figure 1
Setup for hyper-fMRI experiment. Stimuli presentation and behavioural interaction were controlled by two client computers and one server computer connected over the network. Client computers controlled the presentation of stimuli, communicating with one another through a server. The hyper-fMRI experiment was started simultaneously by sending the trigger pulses from both scanners to the server, which automatically started the stimulation presentation on the clients. With a magnetically shielded LCD video projector, stimuli were back-projected onto a translucent screen. Participants viewed the screen by a mirror system attached to the head coil and made their decisions with a response pad. 
Supporting figure 2
Arrangement of games during the experiment. The experiment was split into two stages (building & maintenance) each including 18 voluntary trust games and 8 control games. Each stage lasted approximately 12 minutes and consisted of 3 blocks of voluntary trust games (6 games per block) and 2 blocks of control games (4 games per block).
Supporting figure 3

Experimental design. a, Control game. Partners were asked to make sequential decisions as first mover (M1) and second mover (M2) in a binary decision game tree by either pressing the left (move left) or the right (move right) response button. M1 and M2 did not interact with one another and merely had to choose between lower and higher payoff in cents (c: [cM1,cM2]). M1 can choose the payoff by either moving left or right (along the solid line) in the decision tree (e.g., 0 or 5 cents), whereas M2 can choose the payoff by either moving left or right (along the dashed line) in the decision tree (e.g., 25 or 15 cents). For the control games, the same payoffs (p1-p6) were used as in the voluntary trust games. b, Timeline for a single control game. Each game began with a 2-s introductory screen in which partners saw their own picture next to a picture of a silhouette, determining whether they played as M1 or M2. M1 saw first the game tree with the payoffs and had to choose either the lower or higher payoff within 6s, and then saw a blank screen for 6s. M2 saw first a blank screen for 6s, and then saw the game tree with the payoffs and M1’s decision and had to choose either the lower or higher payoff within 6s independently of M1’s decision. Afterwards, both partners saw the result of the game for 4s followed by a blank screen with a jittered inter-stimulus interval of 2s to 6s (mean range of 4s).
Supporting figure 4

Behavioural results for decisions to trust. a, Behavioural choices (multi-subject level, (s.e.m.). First movers decided to trust more often than not to trust and second movers reciprocated more often than they defected (Note that decisions not to trust, reciprocate, and defect add up to 100 percent.). b, Pre- and post-experiment ratings (multi-subject level, (s.e.m.). Before and after scanning, partners were asked to rate their closeness and partnership to one another on eleven-point Likert-scales. After the experiment, participants felt closer to each other and ranked themselves more as a partner to the other person. c, Behavioural choices (group-level, (s.e.m.). Partners in the non-defector trusted more and reciprocated more compared to the defector group. d, Earnings (group-level, (s.e.m.). The defector group earned less money than the non-defector group. Earnings decreased for the defector group but increased for the non-defector group across stages.
Supporting figure 5

Computation of brain-to-brain correlation. Brain-to-brain correlation between partners’ blood oxygenation level-dependent (BOLD) amplitude responses in regions of interest (ROIs) were computed to measure their intra-pair synchronization when they were first movers in adjacent trials of trust games. a, BOLD time series. For each ROI, time series of BOLD responses were derived from subjects’ normalized 4D brain data sets after identifying the peak of activation and surrounding voxels encompassing 54mm3. b, Mean BOLD amplitude. After the functional time series were averaged and z-transformed, BOLD values selected from the time of peak responses and the peak’s two flanking points (red circles) were averaged for partners’ decisions as first movers. c, Brain-to-brain correlation. Mean BOLD amplitudes were arranged pair-wise and brain-to-brain correlations were computed for each pair separately for the building and maintenance stage of the experiment. If a correlation reached significance we assumed that partners became “synchronized” in their decision patterns.

Supporting figure 6

Brain-to-brain correlation. For the building and maintenance stage of the experiment, brain-to-brain correlations were computed between partners’ blood oxygenation level-dependent (BOLD) amplitude responses in the septal area and the ventral tegmental area for their decisions as first movers in adjacent trials of trust games. a, Calculation of brain-to-brain distributions. To rule out the possibility that brain-to-brain correlations for non-defector and defector pairs were introduced by the design of the game, scanner noise, or the order of preprocessing procedures, brain-to-brain correlations were computed for randomly reassigned pairs (k=2) of subjects (n=44). Permutation steps were repeated until all [(n)k=(44)2=n!/(k!((n-k)!) = 946] combinations had been examined and the population distributions for both brain regions in the building and maintenance stages were obtained. The obtained four population distributions (D1-D4) were normally distributed (One-sample Kolmogorov-Smirnov test). b, Calculation of brain synchronization. For both stages, mean brain-to-brain correlations were computed for the non-defector and defector groups and compared to their population distribution means (One-sample t test). Only pairs in the non-defector group became synchronized in their septal area’s BOLD amplitudes; their mean brain-to-brain correlation differed significantly from its population distribution mean in the maintenance stage (t(10)=3.53, P<0.005).
Supporting table 1
	
	
	Talairach coordinates
	

	Regions of activation 
	Laterality
	x
	Y
	Z
	t score

	Trust > Control (TSI+TSII>C1SI+C1SII)

	Paracingulate Cortex (9/32)
	R
	5
	39
	22
	
3.86**

	Septal Area/ Hypothalamus
	L
	-4
	4
	-3
	
3.78**


Brain areas activated for decisions to trust. Brodmann’s areas are depicted in parentheses. The stereotaxic coordinates of the peak voxel of the activation are given in Talairach space. Laterality (right and left hemisphere) and t scores are also given.
*q(FDR)<0.05 (small volume correction), **q(FDR)<0.05 (whole brain analysis)
Supporting table 2
	
	
	Talairach coordinates
	

	Regions of activation
	Laterality
	x
	y
	Z
	t score

	Partnership Maintenance (Stage II: Non-Defectors [ND] > Defectors [D])

	Trust > Reciprocate [TSII>RSII]ND>[TSII>RSII]D

	Septal Area
	R
	1
	2
	-4
	
3.97*

	Ventral Tegmental Area
	R
	2
	-20
	-13
	
-4.03**


Brain areas activated for trust development over time. The stereotaxic coordinates of the peak voxel of the activation are given in Talairach space. Laterality (right and left hemisphere) and t scores are also given.

*q(FDR)<0.05 (small volume correction), **q(FDR)<0.05 (whole brain analysis) 
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