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Additional analyses were conducted to evaluate the robustness of the empirical findings reported in the manuscript. First, we conducted Posterior Predictive Checks (PPCs) to evaluate the extent to which the fitted quadratic autoregressive model reproduced the observed data. Second, we conducted a Monte Carlo simulation study to evaluate whether the current study design (25 daily observations across 485 individuals) was sufficient to recover individual differences in Tilt and their association with neuroticism, which were central to the primary empirical findings. Third, we evaluated whether curvilinear autoregressive effects in multilevel models may emerge mechanically from bounded measurement scales. To this end, we simulated data from a strictly linear autoregressive process under varying degrees of empirical floor and ceiling compression and evaluated the extent to which the resulting data exhibited spurious curvilinear autoregressive effects. Fourth, to evaluate the generalizability of the present findings across affective valence, we repeated the primary analyses using daily negative affect (NA) as the outcome variable.
A) Posterior Predictive Checks
Posterior predictive checks indicated that the fitted model adequately reproduced key distributional characteristics of the observed data. As shown in Figure S1, the distribution of replicated positive affect observations generated from the posterior closely matched the observed empirical distribution. Similarly, the observed standard deviation of positive affect fell well within the posterior predictive distribution of replicated standard deviations (Figure S2), indicating adequate recovery of overall variability in the data. Finally, temporal posterior predictive checks for six randomly selected participants showed that observed positive affect trajectories generally fell within the model’s one-step-ahead predictive distributions over time (Figure S3). These predictions were conditional on the observed positive affect value from the preceding consecutive day; accordingly, abrupt same-day changes were treated as innovations, with their autoregressive consequences reflected in the predictive distribution for the following day.

Figure S1. Posterior predictive density overlay for positive affect values 
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Figure S2. Posterior predictive check for the standard deviation of positive affect values
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Figure S3. Temporal posterior predictive checks for six participants randomly selected from the upper quartile of within-person positive affect variability among those contributing at least 22 valid consecutive-day transitions. Solid lines and points represent observed standardized positive affect. Dark and light shaded regions represent central 50% and 90% one-step-ahead posterior predictive intervals, respectively, from the fitted curvilinear autoregressive model. Predictions at day t were conditional on each participant’s observed positive affect on the preceding consecutive day. Lines and intervals are interrupted where missing diary observations broke the autoregressive sequence. Participants were selected using a fixed random seed before inspecting the resulting trajectories.
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B) Monte Carlo Simulation
To evaluate parameter recovery, we generated 100 multilevel time-series datasets (N = 485, T = 25). The true population parameters (mean levels, linear inertia, Tilt, cross-level interactions, and innovation variances) were set to the posterior means obtained from the empirical model for positive affect (PA) reported in the manuscript. 
Quadratic autoregressive systems are mechanically susceptible to unstable trajectories when simulated as fully unconstrained continuous processes with substantial random variability in quadratic effects. In preliminary simulations, some generated trajectories exhibited exponentially amplifying dynamics that diverged toward mathematically extreme values over repeated iterations. Accordingly, to evaluate estimator performance under mathematically stable continuous conditions, the random variance of the Tilt parameter was reduced to 0.01 during data generation. This stabilization procedure was intended to prevent mathematically divergent trajectories while preserving the core dynamic structure of the empirical model. Furthermore, a pre-estimation filter was applied to screen out randomly generated datasets that still produced boundary-violating infinite trajectories. Simulation replications exhibiting mathematically divergent trajectories or clear evidence of nonconvergence were excluded prior to evaluation, and the simulation procedure continued until 100 admissible converged replications were obtained.
The simulated datasets were analyzed using the identical Bayesian estimation procedure and model structure employed in the primary manuscript analyses. Estimator performance was evaluated using raw bias, standardized bias, coverage of the 90% credible intervals, standard error ratios, and statistical power. Raw bias reflects the absolute difference between the estimated and true parameter values, whereas standardized bias expresses this deviation relative to the empirical standard error of the estimate (absolute values below approximately .40 are generally considered acceptable). Coverage rates quantify the proportion of simulations in which the 90% credible interval contained the true population value (values close to .90 indicate accurate interval calibration), and standard error ratios compare the average estimated standard error to the empirical sampling variability observed across simulations (values close to 1.00 indicate accurate standard error estimation).


Table S1. Monte Carlo parameter recovery results for the curvilinear autoregressive model
	Parameter
	True Value
	Estimated Mean (Empirical SE)
	Raw Bias
	Std. Bias
	SE Ratio
	90% Coverage
	Power

	Fixed Effects, Intercepts
	
	
	
	
	
	
	

	   Mean PA (μ)
	-0.038
	-0.036 (0.025)
	0.001
	0.045
	1.164
	0.94
	0.34

	   Linear inertia (φlin)
	0.280
	0.284 (0.035)
	0.004
	0.325
	1.016
	0.91
	1.00

	   Tilt (φquad)
	0.045
	0.043(0.011)
	-0.003
	-0.226
	1.188
	0.94
	0.98

	   Log-innovation variance 
   (log σ)
	-0.668
	-0.668 (0.007)
	0.000
	0.006
	1.039
	0.93
	1.00

	Fixed Effects of Neuroticism
	
	
	
	
	
	
	

	   Effect on Mean PA (μ)
	-0.502
	-0.504 (0.028)
	-0.002
	-0.060
	1.058
	0.91
	1.00

	   Effect on Linear inertia 
   (φlin)
	0.000
	0.000 (0.013)
	0.000
	-0.013
	1.038
	0.92
	0.09

	   Effect on Tilt (φquad)
	-0.054
	-0.050 (0.012)
	0.004
	0.334
	1.012
	0.87
	0.99

	   Effect on log-innovation 
   variance (log σ)
	0.097
	0.098 (0.007)
	0.000
	0.068
	0.963
	0.87
	1.00


Note. True values correspond to the generating population parameters used in the simulations. Estimated means represent averages across the 100 simulated datasets. SE Ratio = ratio of average estimated standard error to empirical sampling variability across simulations.

Overall, results demonstrated generally good parameter recovery across the primary model parameters (see Table S1). Estimated parameters closely approximated the true generating values with minimal bias, including the average Tilt effect and the association between Neuroticism and Tilt. Coverage rates were generally close to the nominal 90% interval level, and statistical power was high for the primary nonzero effects of interest. Collectively, these findings suggest that the present study design provided adequate precision to recover the curvilinear autoregressive dynamics examined in the primary analyses.
C) Effect of Bounded Measurement Scales 
To evaluate whether bounded response scales may mechanically induce curvilinear autoregressive effects, we conducted a simulation in which the true autoregressive process was strictly linear. Bounded measurement scales are known to influence multiple aspects of autoregressive systems, including mean levels, inertia estimates, innovation variances, and apparent between-person variability. Accordingly, the present simulation was not designed to determine whether bounded scales produce any distortion whatsoever, but rather to evaluate the extent to which bounded scales may mechanically induce spurious curvilinear autoregressive effects of the magnitude observed in the empirical data. Specifically, simulated daily affect trajectories were generated from a linear autoregressive process in which the fixed and random effects of Tilt were both fixed to zero. The curvilinear model was then re-estimated on these simulated bounded data. Accordingly, any recovered nonzero Tilt effects reflect spurious curvature induced by the bounded measurement scale rather than true nonlinear autoregressive dynamics.
Two conditions were examined in separate simulations. The first reproduced the minimal floor and ceiling effects observed in the empirical positive affect (PA) ratings from the present study (see Figure S3, left Panel). PA was measured with a composite of four items, each rated on a bounded 1-7 scale. In the empirical data, 1.3% of observations occurred at the floor (a score of 1.00) and 4.1% occurred at the ceiling (a score of 7.00). The second condition reproduced the substantially stronger floor effects observed in the empirical negative affect (NA) ratings in the present dataset (see Figure S3, right panel). Like PA, NA was measured with a composite of four items rated on a bounded 1–7 scale. However, 26.1% of NA observations occurred at the minimum response option, whereas ceiling responses were virtually absent (<0.1%).
[image: The SGPlot Procedure][image: The SGPlot Procedure]Figure S4. Distribution of positive affect (left) and negative affect (right) in the sample

Simulated multilevel time-series data were generated for 500 participants across 25 days with a linear autoregressive parameter of .28 (random effect SD = .20) and no curvilinear autoregressive fixed or random effects. Values were initially generated from an unbounded normal distribution and observations exceeding the possible response range were winsorized at the empirical scale boundaries at each measurement occasion. The resulting datasets were subsequently analyzed using the identical Bayesian curvilinear autoregressive model employed in the main manuscript, including estimation of both fixed and random effects of Tilt.
Results are summarized in Table S2. Under the mild boundary constraints approximating the empirical PA distribution, the induced quadratic autoregressive effect was φquad = .012, with a 95% credible interval that included zero (-0.009 to 0.033). This induced effect represented approximately 27% of the empirical PA Tilt estimate observed in the primary analyses (φquad = .045), suggesting that bounded-scale artifacts alone were unlikely to account for the magnitude of the observed empirical curvature. Similarly, the induced random variance of Tilt (SD of φquad = .017) represented approximately 10% of the empirical random Tilt variance estimate observed in the empirical data (SD of φquad = .170).
In contrast, the substantially stronger floor compression approximating the empirical NA distribution produced a numerically stronger spurious fixed effect of Tilt (φquad = -.023), with a 95% credible interval that included zero (-0.049 to 0.003). This induced effect corresponded to approximately 51% of the empirical PA Tilt estimate. The induced random variance of Tilt under the NA-bounded condition (SD of φquad = .061) represented approximately 36% of the empirical random Tilt variance estimate observed in the empirical data.
Table S2. Estimated autoregressive parameters under bounded-scale artifact simulations
	Parameter
	True generating value
	PA-bounded condition
	NA-bounded condition

	Linear inertia (φlin)
	.280
	.274
	.259

	Fixed effect of Tilt (φquad)
	.000
	.012
	-.023

	Random effect (SD) of Tilt
	.000
	.017
	.061


Note. PA-bounded and NA-bounded conditions reproduced the empirical degree of floor/ceiling compression observed in the positive affect and negative affect scales, respectively.
Collectively, these findings suggest that bounded response scales can mechanically induce some degree of apparent curvature in autoregressive models, particularly under strong floor compression. However, under the present simulation conditions, the magnitude of the induced quadratic effects remained smaller than the empirical effects observed in the primary analyses, particularly for positive affect. These findings further suggest that variables exhibiting strong floor compression, such as daily negative affect in many datasets, should be interpreted cautiously when examining Tilt dynamics, as severe skewness and boundedness may increase susceptibility to spurious curvilinear effects under standard continuous Gaussian formulations. Future methodological work may therefore benefit from integrating Tilt-based dynamics with alternative link functions or distributional formulations better suited for bounded and highly skewed intensive longitudinal data.
D. Negative Affect (NA) as Outcome Variable
To evaluate the generalizability of the present findings across affective valence, we repeated the primary analyses using daily negative affect (NA) as the outcome variable. Results are summarized in Table S3. 
Table S3. Fixed Effects of Neuroticism on Negative Affect Dynamic Parameters 
	Dynamic parameter
	Intercept
	Regression slope of Neuroticism

	Mean NA (μ)
	.044 [-.013,  .102]
	  .460 [.401, .519]

	Linear inertia (φlin)
	  .311 [ .272,  .350]
	-.023 [-.058,  .013]

	Tilt (φquad)
	-.096 [-.128,-.065]
	  .061 [.033, .091]

	Log-innovation variance (log σ)
	-.541 [-.555, -.527]
	  .187 [  .172,  .202]


Note. Values represent Bayesian posterior means and 95% Credible Intervals. Parameters with CIs excluding zero are bolded. NA = negative affect.
Overall, the pattern of findings was broadly consistent with the primary PA analyses. Greater neuroticism was associated with higher mean NA levels, greater innovation variance, and more positive curvilinear autoregressive effects (i.e., more positive Tilt estimates). Specifically, whereas the average NA Tilt intercept was negative, suggesting a concave autoregressive pattern for the average participant, greater neuroticism was associated with more positive Tilt estimates, consistent with a shift from more concave toward more convex autoregressive dynamics across the NA range. Substantively, this pattern is consistent with greater persistence of elevated negative affect and weaker persistence of lower negative affect among individuals higher in neuroticism.
At the same time, the stronger floor compression observed for NA complicates interpretation of the curvilinear parameters. As demonstrated in the bounded-scale simulations reported in Section S2, heavily skewed bounded variables may mechanically induce some degree of apparent curvature and between-person variability in Tilt estimates. Therefore, although the NA findings were directionally consistent with the PA results, they should be interpreted more cautiously and viewed primarily as a supplementary robustness analysis rather than a definitive test of curvilinear affective dynamics.
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