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Supplementary Information  
The Supporting Information here consists of three parts: (1) Supplementary descriptions of Materials and Methods; (2) Additional data of Experiments 1 ~ 4 and remarks; (3) A supporting experiment that involved comparisons of the first-person perspective (1PP) and the third-person perspective (3PP).

Materials and Methods
Informed consent to participate was obtained from all the participants. The persons whose body/body part shown in SI Figure 1 gave their written informed consent to publish. All experiments were conducted in accordance with the Declaration of Helsinki. This study was performed in accordance with the regulations of, and was approved by, the Research Ethics Committee of National Taiwan University (NTU-REC: 201807HS009). 

Procedure 
In all of our experiments, each volunteer participated in both the synchronous and the asynchronous conditions, the order of which was randomized. For the questionnaire, the order of the questions was also randomized. To mask any sounds made by the operation, all participants wore earphones, and white noise was played during the experiment.

Skin Conductance Responses (SCR)
SCR has been considered by previous studies as reliable physiological evidence for the subjective experience of body ownership [1,2,3,4,5,6,7]. This is due to the fact that the physiological reaction to a knife threat is controlled by the automatic nervous system and not influenced by one’s reflection. If one feels a certain body as one’s own, the reaction will be greater when the body is threatened. We adopted this paradigm in Experiments 1 ~ 4. To measure SCR, we attached two single-use foam electrodes (Covidien, Inc., Mansfield, USA) to the inner side of the participant’s left palm. One was placed 2 cm below the thumb and the other 4 cm below the little finger. The wires were carefully placed under the participant’s arm so that neither the electrodes nor the wires would be seen by the participant. To analyze SCR, the sampling rate was set at 200 samples per second, and the Hardware Filter was set to 20 KHz Lowpass. Data were analyzed with the Biopac software AcqKnowledge v. 3.7.7. We followed the standard procedure and identified the amplitude of SCR as the difference between the maximal and minimal values of the responses within 5 seconds of the threat (call this time range the Stimulating Period) [8].
To avoid large variations in SCR values due to extraneous individual differences rather than experimental manipulations, we adopted Lykken et al.’s range correction to analyze the raw data [9]. By this method, the amplitude of one’s SCR response depends not only on the difference between the peak value and the lowest value during the Stimulating Period (SP), but also on the ratio of value range in one’s SP to the Resting Period (RP, the period before the knife was present). Taking this into account helps to avoid the problem that a seemingly high peak value might not really represent a high physiological response when one’s SCR value in RP is much higher than that of other subjects. We therefore used a formula that transforms the raw data in the following way: SCR value = (raw delta value in SP) / (raw value range in RP). Then we analyzed the SCR values by Wilcoxon signed-rank tests and nonparametric longitudinal data fixed models. For technical discussions of this method, please see Dawson et al. (2006, p. 166). [8]
The aim of the SCR measurements in Experiments 5 and 6 was to measure the sense of experiential ownership, not the sense of body ownership. We used the same formula to translate the raw values [SCR value = (raw delta value in SP) / (raw value range in RP)], but due to the different procedures in Experiments 5 and 6, the meanings of RP and SP changed accordingly.  There was no knife threat in these two experiments. In Experiments 5 and 6, RP referred to the period during which the participants received tactile stimulations (from the 11th to the 70th second). RP was followed by a 5-second intermission from the 71st to the 75th second. SP referred to the period from the 76th to the 80th second, during which the brushing resumed in the Touch conditions but not in the No-touch conditions of Experiments 5 and 6. Our main target was to measure the SCR response in SP, which represented the physiological response when the brushing resumed, as compared to the No-touch conditions. Since SP lasted for only 5 seconds, the participant’s SCR response was assumed to be a single reaction [8]. In the No-touch conditions of Experiments 5 and 6, since there were no tactile stimulations during SP, we expected that there would be no physiological reactions. Typically, the SCR signals would go downwards when there were no reactions.  In order to differentiate between the presence and absence of reactions, the SCR responses were recorded in the following way: If the reaction went upwards, we recorded the positive delta value. If the reaction went downwards, we recorded the delta value as negative. 

Questionnaire
The seven statements in each questionnaire have different functions. Q1 (Exp. 1&2: “It felt as if I was looking at my hand/body”; Exp. 3&4: “Right now, it feels as if I am looking at my hand/body”) was a paradigmatic body ownership question. It measured whether the participants felt the body part or the full body that they were watching as their own. Q2 (Exp. 1~4: “The touch that I felt was caused by the paintbrush/stick in front of me”) was a touch referral question that is pervasively considered as a support to body ownership [10,11].
Q3 and Q5 were the main experiential ownership questions. Q3 (Exp. 1&2: “During the experiment it was me who felt touched”; Exp. 3&4: “Right now, it seems that it is me who is feeling touched”) specifically targeted the who-aspect of participants’ subjective experience, asking whether they felt themselves to be the subject of the experience. Q5 (Exp. 1&2: “I felt that I was being touched during the experiment”; Exp. 3&4: “I am feeling touched right now”) was another experiential ownership question. Although Q5 does not contain the word “who,” it has the advantage of focusing on touch. In case some participants understood Q3 merely via vision instead of tactile sensation, this potential confounding factor would be nullified by Q5. Thus, Q3 and Q5 are complementary to each other. 
Q4 and Q6 were contrast questions to Q3 and Q5, respectively. Q4 (Exp. 1&2: “During the experiment it was me who felt pain/tickled”; Exp. 3&4: “It seems that it was me who felt touched a moment ago”) was contrasting to Q3 by type of sensation (Exp. 1&2) or time (Exp. 3&4). The goal was to make the measurements of experiential ownership by Q3 more precise. In Experiments 1 and 2, Q4 helped to avoid the possibility that the participants might associate experiential ownership with another type of experience (e.g. pain) not controlled by the experiment such that their positive answer of Q3 did not represent their sense of experiential ownership due to the tactile stimulations. We predicted that Q4 would be significantly lower than Q3. This was confirmed by our data presented in the next section, which made sure that the participants answered Q3 according to their tactile experience.  
In the first 60 seconds of Experiments 3 and 4, we induced the sense of experiential ownership by tactile stimulations, and then stopped the touching to abolish it.  The role of Q4 was to consolidate the measurements by Q3. It eliminated the possibility that in some cases the sense of experiential ownership was not induced in the first 60 seconds at all, such that we would not be completely sure that the sense of experiential ownership was really abolished by ending the tactile stimulations. We predicted that Q4 would be significantly higher than Q3 in Experiments 3 and 4. Again, this was confirmed by our data presented in the next section. Q6 (Exp. 1&2: “I felt that I was being hit/tickled during the experiment”; Exp. 3&4: “I felt that I was touched a moment ago”) was designed for the same reasons in relation to Q5 (see the next section). Finally, Q7 (Exp. 1~4: “It felt as if the hand/body in front of me gradually became a flower”) was a control question, precluding the possibility that the participants did not answer the questionnaire according to their experience. If a participant answered Q7 positively, that would be regarded as failing the control and his/her data would be excluded from the following analyses.

Data analysis
The Shapiro-Wilk tests showed that the questionnaire scores and the SCR data were not normally distributed. So, we used non-parametric statistics. For the comparisons between the synchronous and asynchronous conditions in each experiment, we used two-tailed Wilcoxon signed-rank tests to analyze the differences of each item and the SCR data. For the cross-experiment analysis, we conducted nonparametric longitudinal data fixed models (nparLD) using R (version 4.0.4). The nparLD method is developed by Noguchi and colleagues as an R package to analyze higher-way factorial layouts of data[12,13]. Its theoretical ground is based on Brunner and Puri [14] and Puri et al. [15]. Specifically, we adopted the ANOVA-type analysis (ATS) of nparLD for our repeated-measures designs [12]. Since ATS becomes too conservative when testing an effect with a finite denominator degree of freedom with sub-plot factors involved, we modified the degree of freedom for all the relevant F-values by F(f, ∞) rather than F(f, f0) [13]. We did four sets of 2 (Synchronicity, within factor) × 2 (Body Scope: Experiment 3 vs. Experiment 4, between factor) × 2 (Experience Type, within factor) nparLD analyses. Two of which were presented in Cross-analysis of Experiments 1 and 2, and the rest in Cross-analysis of Experiments 3 and 4. Moreover, we did an extra 2 (Synchronicity, between factor) × 2 [Touch (Touch conditions vs. No-touch conditions, within factor)] nparLD, which is presented in Cross-analysis of Experiments 5 and 6. Overall, five nparLD analyses were conducted. Finally, for the post-hoc multiple comparisons, we programed R software to conduct two-tailed Wilcoxon signed rank tests with p-value adjusted by the false discovery rate method. We focused on the factor Experience Type and its relationship with other factors, all of which with significant results are presented in the manuscript.

Additional Data of Experiments 1 ~ 4
The tables in this section include the median values and interquartile ranges (IQR), and p-values by two-tailed Wilcoxon signed-rank test.
Experiment 1: Body part
	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	SCR

	sync.
	2 (1~3)
	2 (-0.75~3)
	3 (2~3)
	-3 (-3~-1)
	3 (3~3)
	-3 (-3~-1)
	-3 (-3~-2)
	0.52 (0.25~0.83)

	async.
	1(-2.75~2)
	-3 (-3~-1.25)
	2 (2~3)
	-2 (-3~0)
	3 (3~3)
	-2 (-3~-1)
	-3 (-3~-2)
	0.29 (0.14~0.61)

	p-value
	<0.001
	<0.001
	0.057
	0.178
	0.695
	0.946
	0.846
	0.017



Comparisons of contrast questions: Sync.: Q3 vs. Q4 Z = 4.992, p < 0.001, effect r = 0.605; Q5 vs. Q6 Z = 4.983, p < 0.001, effect r = 0.604. Async.: Q3 vs. Q4 Z = 4.235, p < 0.001, effect r = 0.514; Q5 vs. Q6 Z = 4.901, p < 0.001, effect r = 0.594.
Two remarks: (1) The median value of Q1 in the asynchronous condition was slightly positive rather than negative. This was because the rubber hand we used in the experiment was a customized product by an assistive device company (Taiwan OnP Co.), which was much more realistic than those used in previous literature [16]. This value was significantly lower than that of the synchronous condition. It at least showed that, overall, the participants were uncertain about their experience of body ownership. Since the sense of body ownership was positively induced in the synchronous condition but not in the asynchronous condition, it remained the case that a single dissociation between body ownership and experiential ownership occurred in the asynchronous condition.
(2) We predicted that high median values of experiential ownership would be observed in both the synchronous and asynchronous conditions. Because, as long as the participants felt that they had been touched during the experiment, they would have the sense of experiential ownership with regard to those tactile sensations, regardless of whether the tactile stimulations were synchronous or asynchronous. This prediction was confirmed by the data presented above. In the results of Q3, there was a significant difference between the synchronous and asynchronous conditions. Since the median values of Q3 in both conditions were very high, and the median values of Q5 were even higher and did not show a similar significance, the significant difference in Q3 did not violate our prediction.

Experiment 2: Full body
	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	SCR

	sync.
	2 (1~2.75)
	2 (1~3)
	2 (2~3)
	-2 (-3~0)
	3 (2~3)
	-3 (-3~-1)
	-3 (-3~-2)
	0.18 (0.08~0.53)

	async.
	-1 (-2~1)
	-2 (-3~-1)
	1.5 (-2~3)
	-3 (-2.5~0)
	3 (2~3)
	-3 (-3~-2)
	-3 (-2.25~-3)
	0.09 (0.03~0.30)

	p-value
	<0.001
	<0.001
	0.004
	1
	0.519
	0.102
	0.652
	0.016



The median of Q3 in the asynchronous condition was consistent with our prediction, but it was not as high as we expected. Fortunately, this was compensated by other related data. For example, the median of Q5 in the asynchronous condition was very high, and the contrasts between Q3 and Q4, and between Q5 and Q6, were quite strong (Sync.: Q3 vs. Q4 Z = 4.493, p < 0.001, effect r = 0.580; Q5 vs. Q6 Z = 4.737, p < 0.001, effect r = 0.612. Async.: Q3 vs. Q4 Z = 2.972, p = 0.002, effect r = 0.384; Q5 vs. Q6 Z = 4.861, p < 0.001, effect r = 0.628). Also, as presented in the main text, Q1 was significantly lower than Q3 in the same condition (p = 0.039).  

Experiment 3: Body part, delayed measurements

	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	SCR

	sync.
	1 (-0.75~2)
	2 (2~3)
	-1 (-3~1)
	2.5 (2~3)
	-3 (-3~-2)
	3 (3~3)
	-3 (-3~-2)
	0.77 (0.33~1.35)

	async.
	0.5 (-2~1)
	-2 (-3~-0.25)
	-1.5 (-3~1)
	2 (1~3)
	-3 (-3~-2)
	3 (2~3)
	-3 (-3~-2)
	0.24 (0.14~0.53)

	p-value
	0.017
	<0.001
	0.470
	0.058
	0.578
	0.156
	1
	<0.001



Comparisons of contrast questions: Sync.: Q3 vs. Q4 Z = 4.187, p < 0.001, effect r = 0.540; Q5 vs. Q6 Z = 4.887, p < 0.001, effect r = 0.631. Async.: Q3 vs. Q4 Z = 3.875, p < 0.001, effect r = 0.500; Q5 vs. Q6 Z = 4.912, p < 0.001, effect r = 0.634.

Experiment 4: Full body, delayed measurements
	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	SCR

	sync.
	2 (0~3)
	2 (1~3)
	-2 (-3~1)
	3 (2~3)
	-3 (-3~-3)
	3 (3~3)
	-3(-3~-3)
	0.52 (0.32~0.96)

	async.
	-2 (-3~0.75)
	-3 (-3~-2)
	-3 (-3~-1.25)
	2.5 (2~3)
	-3 (-3~-3)
	3 (3~3)
	-3 (-3~-3)
	0.10 (0.06~0.30)

	p-value
	<0.001
	<0.001
	0.005
	0.821
	0.813
	0.438
	0.500
	<0.001



Comparisons of contrast questions: Sync.: Q3 vs. Q4 Z = 3.876, p < 0.001, effect r = 0.500; Q5 vs. Q6 Z = 5.062, p < 0.001, effect r = 0.654. Async.: Q3 vs. Q4 Z = 4.396, p < 0.001, effect r = 0.568; Q5 vs. Q6 Z = 4.874, p < 0.001, effect r = 0.629.

Experiment 7: body part, sync. 1PP vs. sync. 3PP
Finally, we report a supplementary experiment, Experiment 7, to test our first hypothesis by comparing 1PP and 3PP. 36 volunteers were recruited in this experiment (age mean: 21.8±2.5; 13 males). All participants gave written consent prior to the experiment, which was approved by the Research Ethics Committee of National Taiwan University (NTU-REC: 201807HS009). 
Previous studies have shown that perspective is a crucial factor for body ownership. According to Costantini and Haggard [17],  a necessary condition of RHI is that the felt posture of the real hand matches the posture of the seen hand, i.e., the participant must look at the rubber hand from the 1PP. Tsakiris [18] also includes such a factor as an integral component of his RHI model, arguing that a discrepancy in the posture prevents the induction of body ownership experience. Our Experiment 7 consists of two conditions: the synchronous 1PP condition vs. the synchronous 3PP condition. Each subject participated in both conditions and the order was randomized. The participant placed his/her right hand on a desk and was blocked from view and saw a rubber hand either from the 1PP or from the 3PP (SI Figure 1). In the 1PP condition, the participants saw the rubber hand from the 1PP, while in the 3PP condition they saw it stretching out from the opposite side. An experimenter used paintbrushes to brush both the participant’s and the rubber hand for 60 seconds (the frequency was approximately once every two seconds), followed by a knife threat to measure SCR. In both conditions, the tactile stimulations were synchronous. Then the participant orally answered the questionnaire. The brushing continued while another experimenter conducted SCR measurements and the questionnaire.
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	SI Figure 1. Setting of Experiment 7
(A) The setting of the 1PP condition. The participant placed his/her right hand on a desk and the hand was blocked from view. What the participant saw was a rubber hand (the left one) from the 1PP. The experimenter brushed both hands synchronously. (B) The setting of the 3PP condition. The participant placed his/her right hand on a desk and the hand was blocked from view. What the participant saw was a rubber hand (the left one) stretching from the opposite side. The experimenter brushed both hands synchronously. 



We predicted that, first, the participants would experience the RHI only in the 1PP condition. Second, we predicted that high medians of experiential ownership would be observed in both the 1PP and 3PP conditions. Because, as long as the participants felt tactile sensations during the experiment, the sense of experiential ownership would be induced with regard to those sensations regardless of whether the rubber hand was seen from the 1PP or from the 3PP.  Our third prediction was that the results of experiential ownership in the 3PP condition would be significantly higher than that of body ownership. If these three predictions are confirmed, they can support our first hypothesis mentioned in the main text that it is possible for a subject to experience experiential ownership without body ownership. Here are the results, including the medians, IQRs and p-values by two-tailed Wilcoxon signed-rank test:
	
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	SCR

	1PP
	2 (1~3)
	3 (2~3)
	2 (2~3)
	-1 (-3~1)
	3 (2~3)
	-0.5 (-3~1)
	-3 (-3~-2)
	0.62 (0.34~1.18)

	3PP
	-0.5 (-2~1)
	2 (-1~3)
	2 (1.75~3)
	-2 (-3~-1.75)
	3 (3~3)
	-2 (-3~-1)
	-3 (-3~-2)
	0.43 (0.25~0.83)

	p-value
	<0.001
	0.001
	0.508
	0.002
	0.426
	<0.001
	0.496
	0.024



All of these predictions were confirmed by the data. The box chart of each question is shown in SI Figure 2. Both the questions of body ownership (Q1: Z = 4.240, p < 0.001, effect r = 0.500; Q2: Z = 3.070, p = 0.001, effect r = 0.362) and SCR (Z = 2.247, p = 0.024, effect r = 0.265) showed significant differences with respect to hand orientation. The sense of body ownership was induced only in the 1PP condition. This was consistent with previous studies [18, 19], suggesting that hand orientation is a crucial factor to body ownership experience. In contrast, the experiential ownership questions Q3 and Q5 did not show similar significances. The medians of Q3 and Q5 were very high in both the 1PP and the 3PP conditions. This indicates that, contrary to the sense of body ownership, the sense of experiential ownership was not sensitive to hand orientation. Finally, Q1 was significantly lower than Q5 in both conditions (1PP: Z = 3.280, p < 0.001, effect r = 0.387; 3PP: Z = 5.039, p < 0.001, effect r = 0.594).  Q1 was also lower than Q3 in the 3PP condition (Z = 3.915, p < 0.001, effect r = 0.461). The contrasts between Q3 and Q4, and between Q5 and Q6, were also quite strong (1PP: Q3 vs. Q4 Z = 4.880, p < 0.001, effect r = 0.575; Q5 vs. Q6 Z = 5.119, p < 0.001, effect r = 0.603. 3PP: Q3 vs. Q4 Z = 5.048, p < 0.001, effect r = 0.595; Q5 vs. Q6 Z = 5.287, p < 0.001, effect r = 0.623). Overall, these data showed that the sense of body ownership and the sense of experiential ownership are distinct types of subjective experience. This experiment provides additional support for our first hypothesis that it is possible for participants to experience experiential ownership without body ownership.
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	SI Figure 2. Results of Experiment 7
(A) The box chart of each question in both conditions. (B) The box chart of SCR values in both conditions. The error bars represent the maximum/minimum value. SCR value = (∆SCR in SP) / (SCR value range in RP).  Significance levels: *p < 0.05; **p < 0.01; ***p < 0.001.
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