Online Supplement
Section S1 Sensitivity Power Analyses. We employed a simulation-based approach to assess the sensitivity of our experimental design to detect key observed effects in Experiments 1 and 2. For Experiment 1, we focused on the plausibility effect in total reading times for the two-character target words in the control sentences. This effect was of interest because it demonstrates the capacity for the experiment to detect the same word plausibility effect as reported in previous research with young adults by Zhou and Li (2021).
As a first step, we generated ten simulated datasets with the same means and standard deviations as the observed data, and applying the same data exclusion procedures applied. For each simulated dataset, we computed a linear mixed-effects model with participant random intercepts in R (R Development Core Team, 2016), using the lme4 package (Bates et al., 2011), employing the same customized contrasts as reported for the observed data. This involved creating subsets of the simulated datasets to compute contrasts for the word plausibility effect in total reading times for a target region comprising the two-character target words in the control sentences. Having computed these analyses, we extracted the beta coefficients and random effects variance from the models generated by each simulated dataset. The beta coefficients represented the estimated effects of the independent variables, while the random effects variance captured variability associated with participant-specific intercepts. These values were averaged across the ten models to obtain a consolidated representation of the estimated effects and variability across the simulated datasets. For ease of interpretation, all parameter values are based on raw data, although note that the beta coefficients are readily transformed to Cohen’s d (e.g., Brysbaert & Stevens, 2018; Westfall et al., 2014). The averaged coefficients and average random effects were then entered as effect sizes and variance, respectively, into a power analysis computed in SimR (Green & McLeod, 2016). This quantified the statistical power of the experimental design to detect effects of word plausibility of the specified magnitudes. These analyses also served as a baseline against which beta coefficients could be decreased (or increased) until power was reduced (or boosted) to 80%. In all cases, power was calculated across 100 simulations and the average beta-coefficient for power = 80% is reported below.
For the plausibility effect for young adults, the averaged beta coefficient was b = -51.14373. The power simulations indicated that power was 100.0% (96.38, 100.0) for this effect. Reducing the effect size until power = 80% (70.93, 89.91) indicated that the experiment was sufficiently well-powered to detect an effect as small as b = -23.24 for this age group. For the plausibility effect for older adults, the averaged beta coefficient was b = -176.7744. The power simulations indicated that power was 100.0% (96.38, 100.0) for this effect. Reducing power to 80% (69.71, 86.51) showed that the experiment could detect an effect as small as b = -37.77 for this age group. Finally, for the interaction between age group and plausibility, the averaged beta coefficient was b = 99.80. Power simulations indicated that power was 100.0% (96.38, 100.0) for this effect. Reducing power to 80% (68.97, 87.87) showed that the experiment could detect an interaction effect as small as b = 41.80. The indication from these simulations, therefore, is that Experiment 1 was sufficiently well-powered to detect plausibility effects in total reading times for the two-character target word in the control sentences using our customized contrasts for young and older adults, and to detect an interaction effect across these two age groups.
Turning to Experiment 2, we focused on the effect of incremental word plausibility in gaze durations and total reading times for the target region, following the same simulation-based approach as Experiment 1 data. These analyses again allowed for comparability with effects reported by Zhou and Li (2021) for young adults. We report analyses for total reading time effects to allow for comparability with the power analyses we conducted for Experiment 1. We additionally report analyses for the same effects in gaze durations as these provided the earliest indication of incremental word plausibility effects in our Experiment 2.
For gaze durations, the averaged beta-coefficient for the plausibility effect for the young adults was b = -13.34. The power simulations showed that power = 100% for this effect. Reducing power to 80% (68.61, 85.67) showed that the experiment could detect an incremental word plausibility effect in gaze durations for the target region as small as b = -10.34 for this age group. For the older adults, the averaged beta co-efficient was b = -44.14. Power was 100% for this effect, while reducing power to 80% (67.51, 84.83) showed that the experiment could detect an incremental word plausibility effect as small as b = -15.14 for this age group. For interaction between age group and the incremental word plausibility effect in gaze durations, the averaged beta-coefficient was b = 30.79. Power was 100% for this effect. Reducing power to 80% (71.93, 88.16) showed that the experiment could detect an interaction effect as small as b = 16.79.
For the incremental word plausibility effect in total reading times, the averaged beta-coefficient was b = 124.13 for the young adults. Power was 100% for this effect. Reducing power to 80% (70.82, 87.33) showed that the experiment could detect an effect as small as b = -19.13. For the older adults, the averaged beta-coefficient was b = -302.6936. Power was 100% for this effect, while reducing power to 80% (71.93, 88.16) showed that the experiment could detect an effect as small as b = 37.00. For interaction between age group and the incremental word plausibility effect in total reading times, the averaged beta-coefficient was b = 175.4232. Power 100% for this effect. Reducing power to 80% (69.71, 86.51) showed that the experiment could detect an interaction effect as small as b = 30.42. Note that while the simulation produced an averaged beta-coefficient that closely approximated the mean interaction effect in the observed data (M = 178 ms), statistical analyses for the observed data produced a non-significant interaction. As these analyses were performed on log-transformed data, it seems likely that an interaction effect in the observed data primarily was driven by the older adults producing a proportionally larger effect than the young adults because they had longer reading times, which was removed by applying the log transformation (see e.g., Loftus, 1978; Wagenmakers et al., 2012).
Section S2 Stimulus Norming. The sentence stimuli in Experiments 1 and 2 were normed for plausibility and for the cloze predictability of their target words (see Taylor, 1953, Staub, 2015). Participants in the norming studies were undergraduate students (aged 18-30 years) at Tianjin Normal University in China, and older adults (aged 65+ years) from the local community. Norming data therefore were collected from the same populations as the participants in the experiments. Note, though, that different groups of participants provided norming data for each task in Experiments 1 and 2, and that none of the participants in the norming studies also participated in the eye movements experiments.
In Experiment 1, 80 undergraduate students and 24 older adults were assigned one of four counterbalanced stimulus lists and asked to rate the plausibility of each sentence using a 5-point Likert scale (where 1 = highly implausible, and 5 = highly plausible). Mean plausibility scores are shown in Table S1.

Table S1. Plausibility Scores for Experiment 1 Stimuli.
	Age-Group
	Plausible 3-character Target
	Implausible 3-character Target
	Plausible 2-character Target
	Implausible 2-character Target

	Young 
	3.82 (.34)
	3.87 (.36)
	3.81 (.35)
	2.4 (.42)

	Older 
	3.83 (.51)
	3.88 (.45)
	3.85 (.51)
	2.38 (.53)


Note. Data presented are means, with the Standard Deviation of the Mean in parentheses.

There was no difference in plausibility scores for sentences that included an incremental target word with a plausible embedded word, an incremental target word with an implausible embedded word, or a plausible two-character target word (young adults: ts < 1.18, ps > .24; older adults: ts < 0.74, ps > .46). However, as expected, plausibility scores were lower for sentences that included an implausible two-character target word as compared with the other conditions (young adults: ts > 22.38, ps < .001; older adults: ts > 17.41, ps < .001). This showed that participants judged sentences that included a segmental ambiguity to be plausible irrespective of the plausibility of their embedded word. However, participants were sensitive to the plausibility of the embedded words when these were read as words in their own right, when presented as target words in the control sentences. Crucially, the young and older adult raters produced the same pattern of plausibility scores, suggesting that the two groups made similar assessments of sentence plausibility.
For the cloze task, 10 young and 10 older adults were assigned one of two counterbalanced lists containing the sentences used in the experiment. These were truncated after the pre-target verb and participants were asked to provide the next word in the sentence. We assessed the probability of participants providing either the three-character incremental word or its two-character embedded word as a continuation. Cloze probabilities for these words were close to zero, indicating that the words were equally unpredictable from the prior context, with no indication of an age group difference in these effects (ts < 0.83, ps > 0.41).
In Experiment 2, another 80 undergraduate students and 24 older adults were assigned one of four counterbalanced stimulus lists and asked to rate the plausibility of each sentence using a 5-point Likert scale (where 1 = highly implausible, and 5 = highly plausible). Mean plausibility scores are shown in Table S2.

Table S2. Plausibility Scores for Experiment 2 Stimuli
	
	Plausible target word
	Implausible target word

	

Age-Group
	Plausible embedded word
	Implausible embedded word
	Plausible embedded word
	Implausible embedded word

	Young 
	3.78 (.25)
	3.79 (.34)
	2.30 (.41)
	2.24 (.30)

	Older 
	3.67 (.38)
	3.75 (.41)
	2.16 (.61)
	2.15 (.29)


Note. The Standard Deviation of the Mean (SD) is shown in parentheses.

For both age groups, there was no difference in plausibility scores for sentences that included a plausible incremental target word and either a plausible or implausible embedded word, or for sentences that included an implausible incremental target word and either a plausible or implausible embedded word (young adults, ts < 0.95, ps > .34; older adults: ts < 1.32, ps > .18). However, both age groups gave higher ratings to sentences that included an plausible rather than implausible incremental target words (young adults, ts > 26.96, ps < .001; older adults, ts > 18.38, ps < .001). The indication, therefore, is that the plausibility of the embedded word did not affect the perceived plausibility of the sentence, which was a function of the plausibility of the incremental target word. As the young and older adult raters produced similar pattern of scores, it appears that the two groups made similar assessments of sentence plausibility for the Experiment 2 stimuli.
For the cloze task, 10 young and 10 older adults were assigned one of two counterbalanced lists of stimuli. As with Experiment 1, the sentences were truncated following the pre-target verb and participants were asked to provide the next word in the sentence. We assessed the probability of participants providing either the three-character incremental word or its two-character embedded word as a continuation. Cloze probabilities were close to zero for both words, indicating that these word were equally unpredictable in the context, with no age group differences (ts < 0.38, ps > .70).
Section S3 Sentence-level eye movement analyses. With the present experiments, we focused on young and older adults’ processing of segmental ambiguities during sentence reading. However, it also was important to establish whether the two groups exhibited typical age differences in eye movement behavior. We tested for this using sentence-level eye movement measures that previous research has shown to be sensitive to age differences in reading behavior (for a meta-analysis, see Zhang et al., 2022). These comprised measures of sentence reading time (the time from the onset of a sentence display until the participant pressed a key to indicate they had finished reading), number of eye fixations, average fixation duration, average forward saccade length (in characters), and number of regressions (backward eye movements). The eye movement data were analyzed by LMEMs using the lme4 package in R, with Age Group as a fixed factor, and p-values were estimated using the lmerTest package (Kuznetsova et al., 2014). A maximal random effects structure was used (Barr et al., 2013), with participants and stimuli as crossed random effects. Table S3 shows sentence-level means and summarizes the statistical effects for Experiments.1 and 2.

Table S3. Sentence-Level Means and Statistical Effects for Experiments 1 and 2
	Age-Group
	Sentence reading 
time (ms)
	Number of 
Fixations 
	Average fixation 
duration (ms)
	Average saccade amplitude (character)
	Number of 
Regressions

	Expt. 1 
	
	
	
	
	

	Older 
	7815 (67)
	26.7 (.21)
	257 (.6)
	2.0 (.01)
	8.2 (.10)

	Young 
	3583 (28)
	13.7 (.09)
	219 (.6)
	3.3 (.02)
	3.6 (.04)

	Effect
	4232
	13
	38
	1.3
	4.5

	b
	0.80
	12.90
	0.16
	1.31
	4.76

	SE
	0.07
	1.16
	0.03
	0.13
	0.53

	t
	11.96*
	11.23*
	6.30*
	10.17*
	8.98*

	Expt. 2
	
	
	
	
	

	Older 
	7973 (62)
	26.9 (.20)
	258 (.6)
	2.0 (.01)
	8.1 (.09)

	Young 
	4188 (35)
	15.6 (.11)
	229 (.6)
	3.6 (.02)
	4.5 (.05)

	Effect
	3785
	11
	28
	1.6
	3.5

	b
	0.08
	11.39
	0.12
	1.58
	3.65

	SE
	0.01
	1.30
	0.02
	0.16
	0.54

	t
	10.44*
	8.74*
	5.07*
	9.77*
	6.80*


Note. The Standard Error of the Mean is shown in parentheses. Asterisks indicate statistically reliable effects, p<.05.

The results from both experiments show that, as compared with the young adults, the older adults had longer sentence reading times, made more and longer fixations, had shorter forward saccades, and made more regressions. These findings were consistent with age group effects reported previously in eye movement studies of Chinese reading (Zhang et al., 2022). The sentence-level analyses therefore confirmed that the older participants in the present experiments appeared typical of older Chinese readers.
Section S4 Assessing character transitional probabilities for incremental target words. One possibility is that the word segmentation decisions we observed reflect the statistical learning of character sequences in text. Statistical learning is argued to provide a basis for uncovering the distributional properties of sensory input and has been show to support processes of word segmentation in speech comprehension (see, e.g., Saffran et al., 1996, 1997; also Frost et al., 2015, 2019). Its effects on word segmentation in Chinese reading have been investigated in terms of the positional probabilities of characters in words, including whether a character is more often the first or the last character in a two-character compound word. Findings from these studies show that the positional probability of the final character of a two-character compound word, but not its beginning character, can influence the process of word segmentation (e.g., Liang et al., 2015, 2017, 2023; Yen et al., 2012).
Accordingly, it was of concern to establish whether character positional probabilities had a role in determining the patterns of effects we observed in our experiments. To address this issue, we examined positional probabilities associated with the middle character of our incremental word stimuli. We examined whether this character more often appeared as the middle character of a three-character word or as the final character of a two-character word. This followed the logic that that readers might be more strongly predisposed to adopt an incremental analysis of the segmental ambiguity if this character was more likely to be the middle character of a three-character word.
We computed positional probabilities following the same procedures as previous research (e.g., Liang et al., 2015, 2017) using the SUBTLEX-CH database (Cai & Brysbaert, 2010). We first computed the probability of the target character being the final character of the two-character words in the database that include this character (M = .65). We next computed the probability of the target character being the middle character of the three-character words in the database that include this character (M = .44). Finally, we computed the relative probability of the target character being the middle character of a three-character word compared to the final character of a two-character word (M = .77). This indicated that, on average, the target characters had a lower probability of being the middle character of a three-character word rather than the final character of a two-character word.
This was not consistent with positional probabilities providing a processing advantage for the incremental word analysis of the segmental ambiguity in our experiments. However, we also considered whether the probability of a target character being the middle character of an incremental word was related to skipping rates for the final character in that word. This was based on the reasoning that readers would be more likely to skip this character if the middle character’s positional probability favored a three-character rather than two-character word analysis of the segmental ambiguity. The correlation we observed was small and non-significant (older adults: r = -.18 , t = -1.64, p = .11; young adults: r = .01, t = .09, p = .93), providing no evidence to support this hypothesis.
Another possibility was that positional probabilities influenced the apparent parafoveal-on-foveal plausibility effects we observed in fixations on the pre-target verb. The analyses we reported for this region showed parafoveal plausibility effects for both the two-character embedded words and the three-character incremental words in gaze durations. Accordingly, we examined whether there was a relationship between these gaze duration effects and the relative probability of the target word being the middle character of a three-character word or final character of a two-character word. The correlations were small and non-significant for both young and older adults (incremental word plausibility effect, older adults, r = .34, p = -.11, young adults, r = .19, p = .08; embedded word plausibility effect, older adults, r = .03, p = .82, young adults, r = .06, p = .61). It therefore appears that positional probabilities associated with the middle character of the three-character incremental words were not significantly related to the effects of parafoveal word plausibility we observed in gaze durations for the pre-target verb.
Taken together, these analyses suggest that character positional probabilities were not a significant determinant of the segmental processing preferences we observed in the present research. However, this is not to say that character positional probabilities do not play a role in word segmentation during Chinese reading, and further investigations are required to quantify their influence on the processing of segmental ambiguities.
Section S5 Analyses comparing effects for matched two-character target regions in Experiment 1. With Experiment 1, we compared target regions containing a different number of characters in sentences containing a temporary segmental ambiguity and control sentences. For the temporarily ambiguous sentences, we used a target region comprising the three-character incremental word, whereas for the control sentences we used a two-character target that was identical to the word embedded in the incremental word. This comparison was equivalent to that used in Zhao and Li’s (2021) study with young adults, and so ensured comparability comparisons between the two sets of findings. However, an analysis which compared the same two-character region within these two sentence types would eliminate this length difference (as also was achieved with the design used in Experiment 2) and might help reveal whether the embedded words are processed differently when read as a separate two-character word or as part of an incremental three-character word.
Accordingly, we conducted a further set of analyses for Experiment 1 that compared eye movements for the two-character embedded word in the temporarily ambiguous sentences and the identical two-character target word in the control sentences. Tables S4 and S5 report mean eye movements and summarize the statistical effects for these identical regions, respectively. The tables additionally include the means and summarized statistical effects from our original analyses (shaded) for ease of comparison. The tables show that the new analyses replicate effects we obtained in our original analyses. The key difference we observe is an absence of an interaction between age group and word length obtained the original analyses. However, this is unsurprising as the numbers of character in the critical region differed in the original analyses but were the same in the new analyses.


Table S4 Mean Eye Movement Measures for Original Target Region and a Two-Character Target Region

	
measures
	Target Region (original analysis)
	
	Target Region (two-character)

	
	Older Adults
	
	Young Adults
	
	Older Adults
	
	Young Adults

	
	Plausible
	Implausible
	
	Plausible
	Implausible
	
	Plausible
	Implausible
	
	Plausible
	Implausible

	First-fixation duration
	272 (4)
	279 (4)
	
	235 (3)
	239 (3)
	
	269 (4)
	269 (4)
	
	228 (3)
	223 (3)

	Gaze duration
	372 (8)
	402 (10)
	
	273 (5)
	281 (5)
	
	353 (7)
	371 (8)
	
	251 (4)
	249 (4)

	Total reading time
	692 (18)
	872 (25)
	
	407 (10)
	459 (11)
	
	650 (16)
	672 (16)
	
	364 (9)
	348 (8)

	Regressions-in (%)
	35 (2)
	43 (2)
	
	24 (2)
	28 (2)
	
	33 (2)
	33 (2)
	
	22 (2)
	19 (1)

	Word -skipping (%)
	8 (1)
	8 (1)
	
	18 (1)
	17 (1)
	
	9 (1)
	9 (1)
	
	20 (1)
	19 (1)


Note. Fixation time measures are shown in ms. The Standard Error of the Mean is shown in parentheses.


Table S5. Summary of Statistical Effects for Original Target Region and a Two-Character Target Region
	
	
	
	Target Region (original analysis)
	Target Region (two-character)

	Age-Group
	Contrast
	Statistic
	FFD
	GD
	TRT
	RI
	FFD
	GD
	TRT
	RI

	Older
	Word length (2-character vs.
3-character target)
	b
	-0.02
	0.27
	0.23
	0.04
	-0.01
	-0.04
	-0.15
	-0.26

	
	
	SE
	0.02
	0.02
	0.02
	0.08
	0.02
	0.02
	0.02
	0.09

	
	
	t/z
	-1.31
	12.30*
	9.55*
	0.53
	-0.95
	-2.39*
	-6.92***
	-2.93**

	Young

	Word length (2-character vs.
3-character target)
	b
	-0.03
	0.15
	0.12
	-0.06
	-0.03
	-0.07
	-0.14
	-0.31

	
	
	SE
	0.01
	0.02
	0.02
	0.08
	0.01
	0.02
	0.02
	0.10

	
	
	t/z
	-2.41*
	7.43*
	5.78*
	-0.71
	-2.37*
	-4.24***
	-7.11***
	-3.11**

	Age Group * Word Length
	b
	-0.01
	-0.12
	-0.11
	-0.13
	-0.02
	-0.03
	0.01
	-0.04

	
	SE
	0.02
	0.03
	0.03
	0.12
	0.02
	0.02
	0.03
	0.13

	
	t/z
	-0.63
	-4.21*
	-3.26*
	-1.06
	-0.90
	-1.12
	0.26
	-0.32

	
	BF
	14.5
	0.0003
	0.03
	14.7
	11.66
	11.09
	22.51
	21.73

	Older
	Plausible vs. implausible 2-character target
	b
	-0.02
	-0.04
	-0.21
	-0.38
	-0.02
	-0.04
	-0.21
	-0.38

	
	
	SE
	0.02
	0.03
	0.03
	0.12
	0.02
	0.03
	0.03
	0.12

	
	
	t/z
	-0.82
	-1.54
	-6.17*
	-3.20*
	-0.87
	-1.56
	-6.52***
	-3.24**

	Young

	Plausible vs. implausible 2-character target
	b
	-0.01
	-0.02
	-0.10
	-0.25
	-0.01
	-0.02
	-0.09
	-0.23

	
	
	SE
	0.02
	0.03
	0.03
	0.12
	0.02
	0.03
	0.03
	0.12

	
	
	t/z
	-0.51
	-0.84
	-3.15*
	-2.03*
	-0.39
	-0.75
	-2.84**
	-1.88+

	Age Group * Two-character target plausibility
	b
	0.01
	0.02
	0.11
	0.13
	0.01
	0.02
	0.13
	0.15

	
	SE
	0.03
	0.04
	0.05
	0.17
	0.03
	0.04
	0.04
	0.17

	
	t/z
	0.25
	0.57
	2.43*
	0.79
	0.37
	0.64
	2.88**
	0.37

	
	BF
	17.7
	24.4
	4.2
	22.0
	16.43
	12.96
	0.34
	8.49

	Older
	Plausible vs. implausible embedded word
	b
	-0.00
	-0.00
	0.00
	0.15
	-0.00
	-0.04
	-0.04
	-0.02

	
	
	SE
	0.02
	0.03
	0.03
	0.12
	0.02
	0.02
	0.03
	0.12

	
	
	t/z
	-0.20
	-0.13
	0.07
	1.30
	-0.28
	-1.83
	-1.35
	-0.13

	Young
	Plausible vs. implausible embedded word
	b
	0.02
	-0.01
	0.02
	0.10
	0.02
	0.01
	0.03
	0.19

	
	
	SE
	0.01
	0.02
	0.03
	0.12
	0.02
	0.02
	0.03
	0.13

	
	
	t/z
	1.58
	-0.47
	0.59
	0.83
	1.44
	0.43
	1.14
	1.44

	Age Group * Embedded word plausibility
	b
	0.03
	-0.01
	0.01
	-0.05
	0.03
	0.05
	0.08
	0.21

	
	SE
	0.02
	0.03
	0.04
	0.16
	0.02
	0.03
	0.04
	0.18

	
	t/z
	1.20
	-0.22
	0.34
	-0.33
	1.19
	1.63
	1.76
	1.16

	
	BF
	10.52
	16.85
	13.62
	15.68
	8.62
	5.05
	3.59
	11.16


Note. FFD = first-fixation duration, GD = gaze duration, TRT = total reading time, RI = probability of a regression-in. Asterisks denote statistically significant effects, p < .05

