Supplementary Materials
Overview of All Possible LPA Profile Solutions
We provided an overview of the different latent profile analysis (LPA) solutions tested for both the negative and positive discussion contexts. We compared the two-profile, three-profile, and four-profile models (as suggested by Butler et al., having more than this number might be unlikely to be interpretable), and explained the reasons for selecting or excluding certain solutions based on the three criteria presented in the paper. Specifically: (1) the size of each profile, ensuring that no profile represented only a very small portion of the sample; (2) the degree of separation between profiles (the first graph in each solution shows the degree of separation between the profiles), solutions that clearly separated will be taken into account preferentially; and (3) the interpretability of the resulting dynamic patterns. Among these, interpretability of the model-implied trajectories was considered the most important criterion.
Negative context (problem talk)
[image: ]2 profiles (selected in the present study) 
Profile 1 included 38 dyads, and profile 2 included 34 dyads.
[image: ]3 profiles
Profile 1 included 26 dyads, profile 2 included 18 dyads, and profile 3 included 28 dyads.
4 profiles
[image: ]Profile 1 included 9 dyads, profile 2 included 15 dyads, profile 3 included 21 dyads, and profile 4 included 27 dyads.
Based on the candidate profile solutions in the negative discussion context, both the two-profile and three-profile solutions showed an acceptable degree of separation between profiles. However, the two-profile solution provided the clearest and most theoretically meaningful representation of the observed emotional dynamics. Specifically, the model-implied trajectories reflected two qualitatively distinct patterns corresponding to co-regulation versus persistent emotional fluctuation (non-regulation). Although the three-profile solution produced additional trajectory distinctions, these distinctions between Profiles 2 and 3 primarily reflected which partner (role A or B) showed stronger damping or stabilization over time. In other words, the second and third profiles represented highly similar dyadic dynamics, differing mainly in whether Role A or Role B appeared to stabilize more strongly. Because interaction roles were randomly assigned and did not carry substantive meaning in the present study, this distinction was not considered theoretically meaningful. The four-profile solution further reduced interpretability, with some profiles showing overlapping and containing a relatively small number of dyads. Taken together, the two-profile solution provided the most parsimonious and theoretically meaningful representation of the data.
Positive context (pleasant topic)
[image: ]2 profiles (selected in the present study) 
Profile 1 included 12 dyads, and profile 2 included 60 dyads.
[image: ]3 profiles
Profile 1 included 16 dyads, profile 2 included 24 dyads, and profile 3 included 32 dyads.
[image: ]4 profiles
Profile 1 included 22 dyads, profile 2 included 6 dyads, profile 3 included 18 dyads, and profile 4 included 26 dyads.
In the positive discussion context, the two-profile solution showed the clearest separation between profiles and the most interpretable pattern of dyadic emotional dynamics. The profiles corresponded to distinct patterns of in-phase versus out-of-phase oscillation, and may reflect the differences in emotional resonance. In contrast, the three- and four-profile solutions showed substantially poorer separation, with considerable overlap between profiles in the clustering space. Increasing the number of profiles did not reveal additional meaningful dynamic patterns, but instead reduced separation and interpretability. For example, in the three-profile solution, the second and third profiles mainly differed in the magnitude or intensity of emotional oscillation rather than representing qualitatively distinct dynamic patterns. The two-profile solution was therefore selected as the most parsimonious and theoretically meaningful representation of the data. 
To provide an additional reference for evaluating candidate profile solutions, we conducted model-based clustering analyses using the mclust package in R based on the dyad-level coupled oscillator parameters. Candidate solutions ranging from one to four profiles were examined. The results are as follows: 
For the negative context, the optimal clustering solution identified by Mclust() was a two-component VEE model (ellipsoidal distribution with equal shape and orientation), with a log-likelihood of 2904.66, BIC = 5578.37, and ICL = 5576.16. The resulting cluster sizes were relatively balanced (n = 38 and n = 34). For the positive context, the model comparison results supported a two-component EVE solution (ellipsoidal distribution with equal volume and orientation), with a log-likelihood of 2731.29, BIC = 5205.97, and ICL = 5204.39. The resulting cluster sizes were n = 12 and n = 60. The model comparison results are presented in Figure S1. It must be noted that, in mclust, BIC is calculated as:

where is the maximized log-likelihood for model  with  components,  is the number of estimated parameters, and  is the sample size. Following the BIC convention used in mclust, larger BIC values indicate a better balance between model fit and model parsimony; therefore, the optimal model is selected as the solution with the highest BIC value. For details on the BIC calculation and model selection procedure in mclust, see [Scrucca, L., Fop, M., Murphy, T. B., & Raftery, A. E. (2016). mclust 5: Clustering, Classification and Density Estimation Using Gaussian Finite Mixture Models. The R journal, 8(1), 289-317.]
Importantly, these analyses were intended to provide a complementary, data-driven reference for evaluating candidate solutions. Final profile selection primarily relied on the interpretability of the model-implied emotional dynamics trajectories within the TIES framework.
Figure S1
[image: ]Mclust Comparison for solutions of 1-4 profiles.
Note. The plots showed BIC values from Gaussian finite mixture models estimated with the mclust package across different numbers of components and covariance parameterizations. In both the negative and positive contexts, the two-component solution produced the highest BIC across the candidate models; therefore, the two-profile solution was selected as the best-fitting and most parsimonious model.


[bookmark: OLE_LINK65]Table S1
The Outcome Variables and Corresponding Distributional Models
	Context
	Outcome Variable
	Distribution

	Negative context
	Closeness rating
	Gamma(link="log")

	
	Comfort rating
	Gamma(link="log")

	
	Relationship provision
	Skew-normal

	
	Positive affect
	Gaussian

	
	Negative affect
	Skew-normal

	Positive context
	Closeness rating
	Gamma(link="log")

	
	Comfort rating
	Gamma(link="log")

	
	Relationship provision
	Gamma(link="log")

	
	Positive affect
	Skew-normal

	
	Negative affect
	Skew-normal


Note. Distributional families were selected based on empirical distributional characteristics and comparative model fit indices (e.g., LOOIC).


Supplementary Analyses Including Low-Closeness Dyads
To evaluate the robustness of the main findings, we conducted supplementary analyses including all dyads (additionally included approximately 20 less-close peer dyads that were excluded from the main analysis), regardless of friendship closeness, using the same analytic procedures as in the primary analyses. 
In the negative interaction context, the profile structure remained highly consistent with the primary analyses. Two profiles emerged: a Non-Regulation pattern (characterized by sustained oscillation) and a Co-Regulation pattern (characterized by dampened oscillation and gradual stabilization), with comparable proportions (approximately 48% and 52%, respectively). This closely mirrors the pattern identified in the main analyses based on close friendships. In the positive interaction context, two profiles were also identified: a pattern characterized by sustained oscillation with slight amplification over time (approximately 49% of the dyads), and a pattern characterized by sustained oscillation with slight dampening over time (approximately 51% of the dyads). However, the distinction between these profiles was relatively modest. Both profiles showed broadly similar oscillatory trajectories and differed slightly in the degree of amplification versus dampening over time.
Consistent with the primary analyses, in the negative context, key predictors showed a similar pattern of associations. Problem Estimation was negatively associated with the likelihood of belonging to the Co-Regulation profile (β = -0.43, 95% HDI [-0.75, -0.11]). Likewise, Affective Empathy was negatively associated with the likelihood of belonging to the Co-Regulation profile (β = -0.36, 95% HDI= [-0.68, -0.04]). Friendship duration showed a weak association with profile membership, and its 95% HDI was very close to zero (β = 0.35, 95% HDI= [0.00, 0.71]). Nevertheless, the direction of the association was consistent with the primary analyses. In addition, for the other variables (such as gender, age, depression, anxiety, etc.), the 95% HDIs for the regression coefficients included zero.
When all dyads were included, higher friendship closeness was associated with a greater likelihood of belonging to the Non-Regulation pattern (β = -0.47, 95% HDI [-0.82, -0.10]) in the negative context. This finding suggests that friendship closeness is an important predictor of emotional dynamic patterns, when both close and less close friendships were included simultaneously in the model.
Profile memberships did not significantly predict post-task outcomes in either context.


Exploratory Correlation Analyses Between CO Parameters and Post-Task Variables
To ensure methodological transparency, exploratory bivariate correlation analyses were conducted between the 8 continuous Coupled Oscillator (CO) parameters and adolescents' post-task subjective experiences across both negative (Table S2) and positive (Table S3) discussion contexts.
As presented in the tables, these analyses yielded scattered and predominantly non-significant correlations in both contexts, with only a few isolated coefficients reaching statistical significance. These results indicate that isolated continuous CO parameters may not systematically or meaningfully map onto subsequent individual-level subjective outcomes. These supplementary tables are provided primarily for methodological transparency and completeness, and the results further justify our primary reliance on the dyad-centered Latent Profile Analysis (LPA) in the main text.
Table S2
Bivariate Correlations Among Coupled Oscillator (CO) parameters and post-task subjective experiences in the Negative Context
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Freq (A)
	—
	
	
	
	
	
	
	
	
	
	
	

	2. Damp (A)
	.002
	—
	
	
	
	
	
	
	
	
	
	

	3. Coupl_Freq (B→A)
	-.32**
	.01
	—
	
	
	
	
	
	
	
	
	

	4. Coupl_Damp (B→A)
	.20
	-.35**
	-.32**
	—
	
	
	
	
	
	
	
	

	5. Freq (B)
	.92***
	-.02
	-.25*
	.16
	—
	
	
	
	
	
	
	

	6. Damp (B)
	.06
	.04
	-.29*
	.65***
	.03
	—
	
	
	
	
	
	

	7. Coupl_Freq (A→B)
	.09
	.06
	.53***
	-.06
	-.03
	-.11
	—
	
	
	
	
	

	8. Coupl_Damp (A→B)
	-.02
	.44***
	.02
	-.56***
	.03
	-.24*
	-.03
	—
	
	
	
	

	9. Positive affect
	.001
	.16
	-.08
	.04
	.04
	-.004
	-.20
	-.001
	—
	
	
	

	10. Negative affect
	.07
	-.06
	.04
	.03
	.02
	-.01
	.13
	-.08
	-.54**
	—
	
	

	11. Relationship provision
	.19
	-.11
	-.17
	-.05
	.16
	-.16
	-.16
	.17
	.28*
	-.08
	—
	

	12. Closeness
	-.05
	.02
	.16
	.05
	-.004
	.06
	.03
	.06
	.29*
	.08
	.30*
	—

	13. Comfort
	.10
	.02
	-.04
	-.13
	.18
	-.21
	-.28*
	.14
	.65***
	-.51***
	.52***
	.22




Table S3
Bivariate Correlations Among Coupled Oscillator (CO) parameters and post-task subjective experiences in the Positive Context
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Freq (A)
	—
	
	
	
	
	
	
	
	
	
	
	

	2. Damp (A)
	.14
	—
	
	
	
	
	
	
	
	
	
	

	3. Coupl_Freq (B→A)
	-.19
	.07
	—
	
	
	
	
	
	
	
	
	

	4. Coupl_Damp (B→A)
	-.12
	-.31**
	-.04
	—
	
	
	
	
	
	
	
	

	5. Freq (B)
	.91***
	.19
	-.03
	-.09
	—
	
	
	
	
	
	
	

	6. Damp (B)
	-.17
	-.29*
	-.05
	.52***
	-.19
	—
	
	
	
	
	
	

	7. Coupl_Freq (A→B)
	.04
	-.06
	.47***
	.09
	-.11
	.04
	—
	
	
	
	
	

	8. Coupl_Damp (A→B)
	.31**
	.38**
	-.07
	-.49***
	.27*
	-.35**
	-.06
	—
	
	
	
	

	9. Positive affect
	-.09
	.08
	.18
	-.02
	-.11
	.01
	.22
	-.18
	—
	
	
	

	10. Negative affect
	-.04
	-.02
	.03
	.01
	.08
	.05
	-.24*
	-.09
	-.07
	—
	
	

	11. Relationship provision
	-.17
	-.03
	.213
	.01
	-.22
	-.16
	.32**
	-.14
	.57***
	-.21
	—
	

	12. Closeness
	.06
	.13
	.07
	.09
	.01
	-.07
	.26*
	-.16
	.49***
	.05
	.33**
	—

	13. Comfort
	-.22
	.11
	.33**
	.04
	-.25*
	-.06
	.23
	-.13
	.64***
	-.14
	.73***
	.40***


Note. N = 72 dyads. Freq = Frequency; Damp = Damping; Coupl_Freq = Coupling frequency; Coupl_Damp = Coupling damping. Change scores represent post-task minus pre-task baseline. *p < .05; **p < .01; ***p < .001.
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