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ABSTRACT1

Perceptual confidence tracks decision accuracy, yet it is also systematically shaped by both2

stimulus properties and spatial location. Using a luminance comparison task, we assessed how3

multiple stimulus dimensions influence observers’ relative brightness judgments and perceptual4

confidence. These dimensions included visual field location (eccentricity and polar angle) in5

Experiments 1 and 2, and additionally stimulus noise and overall stimulus strength in Experiment6

1. We applied the recently developed relative psychometric function approach to characterize7

these dimensions’ effects on confidence across a range of matched task accuracies, rather than at8

a single fixed performance level. Observers’ confidence increased with both stimulus noise and9

visual eccentricity, even as performance range was matched across all conditions. These effects10

depended on stimulus strength – i.e., the overall luminance of the stimuli – revealing interactions11

among different sources of uncertainty in shaping metacognitive judgments. Together, these12

results extend previous accounts of the relationship between confidence and accuracy to reveal13

integration of multiple uncertainty sources and to include suprathreshold stimuli in brightness14

perception.15

PRECIS16

We studied the relationship between visual performance and confidence as a function of eccen-17

tricity, polar angle, overall stimulus luminance, and time-dependent variability in luminance.18

We found that these multiple sources of uncertainty interact to affect the accuracy-confidence19

relationship.20
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INTRODUCTION23

Our experience of the visual world is often accompanied by a subjective sense of certainty, or24

perceptual confidence. While perceptual confidence typically covaries with decision variables25

such as task accuracy or reaction time (Baranski & Petrusic, 1994; Yeung & Summerfield, 2012), it26

is often thought to be a distinct process that reflects the probability that our visual judgment is27

veridical (reviews: Fleming, 2024; Mamassian, 2016; Miyoshi, Webb, Rahnev, & Lau, 2024; Rahnev,28

2021, 2025). Perceptual confidence and task performance rely on at least partially physiologically29

dissociable regions (Lau & Passingham, 2006; Pereira et al., 2020; Peters, Fesi, et al., 2017; Rahnev,30

Maniscalco, Luber, Lau, & Lisanby, 2012; Rounis, Maniscalco, Rothwell, Passingham, & Lau, 2010;31

Samaha, Iemi, & Postle, 2017), may rely on distinct sources of perceptual evidence (Maniscalco32

et al., 2021; Maniscalco, Peters, & Lau, 2016; Zylberberg, Barttfeld, & Sigman, 2012), and have33

been proposed to arise from at least partially independent computational processes (Adler &34

Ma, 2018; Aitchison, Bang, Bahrami, & Latham, 2015; Boundy-Singer, Ziemba, & Goris, 2023;35

Cleeremans, Timmermans, & Pasquali, 2007; Fleming & Daw, 2017; Hangya, Sanders, & Kepecs,36

2016; Hellmann, Zehetleitner, & Rausch, 2024; Jang, Wallsten, & Huber, 2012; Maniscalco & Lau,37

2016; Pleskac & Busemeyer, 2010).38

Many stimulus and task manipulations have been found to be useful for isolating pro-39

cesses driving perceptual confidence from those driving task performance so that their potentially40

unique computations and neural correlates may be characterized (see Peters, 2022; Rahnev, 2025,41

for thorough discussions). A common experimental approach is to titrate some stimulus dimen-42

sion (e.g., luminance, contrast, noise, timing, or motion coherence parameters) or task condition43

(e.g., spatial attentional deployment) such that performance is matched between experimental44

conditions while allowing subjective judgments such as confidence ratings to vary (Morales,45

Odegaard, & Maniscalco, 2022). These approaches have yielded several consistent findings.46

First, across conditions with matched discrimination performance (i.e., equated signal-to-47

noise ratio), increasing the total amount of sensory evidence available (stimulus strength) results48

in higher perceptual confidence (Ko et al., 2022; Koizumi, Maniscalco, & Lau, 2015; Odegaard,49

Grimaldi, et al., 2018; Samaha, Barrett, Sheldon, LaRocque, & Postle, 2016; Samaha & Denison,50

2022; Samaha, Switzky, & Postle, 2019). Relatedly, many studies attribute increased confidence51

to the increase in the amount of evidence specifically supporting the selected stimulus identity52

in discrimination tasks (Maniscalco et al., 2021, 2016; Peters, Thesen, et al., 2017; Zylberberg et53

al., 2012). This latter finding has been called the positive evidence bias, interpreted as confidence54

reflecting reliance on the magnitude of perceptual decision-congruent evidence. Several models55

have been proposed to account for these findings. Confidence may reflect a confirmation bias56

if it depends on continued evidence accumulation after the perceptual choice (Maniscalco et57

al., 2021; Moran, Teodorescu, & Usher, 2015; Pleskac & Busemeyer, 2010). Alternatively, the58

confidence readout may be corrupted by multiplicative noise that follows a lognormal distribution59

and scales with the magnitude of the internal signal (Shekhar & Rahnev, 2021). In cases where60

confidence scales with stimulus strength for incorrect or unchosen responses, it may reflect either61
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heightened sensitivity to evidence near a discrimination boundary (Boldt, Sun, & Desender, 2025),62

or dependence on a weighted combination of the task-relevant decision evidence and stimulus63

visibility evidence (Rausch, Hellmann, & Zehetleitner, 2018, 2021).64

Second, the effect of the reliability of the stimulus (external, or informational noise) on65

perceptual confidence has been found to depend on the specific noise manipulation and the type66

of task used. For example, when judging the average orientation of a group of gratings, observers67

displayed greater overconfidence in the condition with high variability in individual gratings’68

orientations compared to the condition with low contrast gratings (Herce Castañón et al., 2019).69

In some paradigms, stimulus reliability interacts with stimulus strength: decreasing reliability (i.e.,70

increasing noise) produces a larger increase in confidence at low relative to high stimulus strength71

(Zylberberg, Fetsch, & Shadlen, 2016), and can even reverse direction to decrease confidence72

when stimulus strength is high (Zylberberg, Roelfsema, & Sigman, 2014). In other paradigms,73

observers’ overall perceptual confidence tracks performance well and decreases in conditions74

with lower stimulus reliability when signal-to-noise ratio is preserved or task difficulty is fixed75

(Boldt, de Gardelle, & Yeung, 2017; Desender, Boldt, & Yeung, 2018; Ko et al., 2022).76

Third, a consistent and meaningful way in which task performance and perceptual confi-77

dence dissociate under uncertainty is in subjective inflation, also known as peripheral inflation78

when specific to increased uncertainty in the periphery compared to to the center of the visual79

field. Subjective inflation is a phenomenon in which confidence or visibility exceed what would80

be expected based solely on task performance in conditions with higher noise. Subjective in-81

flation has been observed in the visual periphery relative to stimuli that are more foveal when82

performance was matched between the two locations (Odegaard, Chang, Lau, & Cheung, 2018;83

Rahnev et al., 2011; Rajananda, Peters, Lau, & Odegaard, 2017; Solovey, Graney, & Lau, 2015;84

Tian et al., 2025). The shared interpretation of these studies is that internal signal variability is85

higher for stimuli presented in the visual periphery – similar to several of the noise manipulations86

described above – lending to the appearance of a liberal detection bias when observers employ a87

fixed criterion across low and high noise conditions under a signal detection framework. However,88

these studies observed subjective inflation within a limited visual eccentricity (<12 degrees of89

visual angle; dva) and with low-level visual stimuli that are confined to a small area of the visual90

field. At greater eccentricities, observers exhibit no inflation or even underconfidence with low-91

level visual stimuli (Pruitt, Knotts, & Odegaard, 2024; Toscani, Mamassian, & Valsecchi, 2021) and92

overconfidence in the periphery with scene perception (Okubo, Miyoshi, Yokosawa, & Nishida,93

2026; Okubo & Yokosawa, 2023) and scene categorization (Sharvashidze, Toscani, & Valsecchi,94

2025) where the scene occupies a larger spatial extent. These findings suggest the presence of95

subjective inflation may interact with engagement of global vs. local processing, or with the use96

of threshold vs. suprathreshold stimuli.97

To date no study has characterized the relationship between objective and subjective98

perceptual decisions around the entire visual field, which displays systemic asymmetry. For most99

visual tasks, performance declines with eccentricity (for a review, see Strasburger, Rentschler, &100

Jüttner, 2011) and varies as a function of polar angle. At a fixed eccentricity beyond the parafovea,101
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task accuracy and speed is typically better on the horizontal compared to the vertical meridian102

(horizontal-vertical anistropy, HVA) and on the lower compared to the upper vertical meridian103

(vertical meridian asymmetry, VMA), and intermediate at oblique angles. Such differences are104

called polar angle asymmetries (sometimes called performance fields; Altpeter, Mackeben, &105

Trauzettel-Klosinski, 2000; Mackeben, 1999) and are reflected in the anatomical and physiological106

organization of the brain, from the retina to – and possibly beyond – the visual cortex (for a review,107

see Himmelberg, Winawer, & Carrasco, 2023). It is worth asking then whether the relationship108

between perceptual performance and confidence is also systemically non-uniform across the109

visual field, such that the degree of subjective inflation would depend on precise visual field110

location. In other words, do observers subjectively perceive polar angle asymmetry?111

Here, we incorporate these empirical findings into an omnibus study that comprehen-112

sively assesses the influence and interaction of visual field location, stimulus strength, stimulus113

reliability, and task difficulty on the relationship between task accuracy and perceptual confidence.114

We adapted the 2-alternative forced choice luminance comparison task design from (Ko et al.,115

2022), which used dynamic, flickering stimuli that allow for the manipulation of the physical116

noise of the stimulus, such that high variability in luminance flicker corresponded to low stimulus117

reliability, and vice versa. We compared two levels of stimulus strength (the summed, overall lumi-118

nance of the stimuli) to observe the effect of increased overall luminance on performance-relative119

confidence. To assess the interaction of these factors with visual eccentricity, we added visual120

field locations to this paradigm, such that the luminance comparisons were made between isoec-121

centric stimuli in the parafovea (2 dva) or periphery (8 dva), at horizontal and vertical polar angle122

locations (Experiment 1) or at intercardinal polar angle locations (Experiment 2). We employed123

these manipulations across seven levels of task difficulty, controlled by the real difference in mean124

luminance between the two stimuli compared on each trial.125

Crucially, previous studies that have measured perceptual confidence while "matching"126

task performance typically do so at one or few performance levels. The variation in confidence127

reports at a given matched performance level could thus depend on the absolute level of perfor-128

mance chosen (Morales et al., 2022). This is apparent in studies that have documented interaction129

effects between metacognitive reports and task condition that depended on the absolute level of130

the stimulus (Rahnev et al., 2011; Zylberberg et al., 2014). To address this potential limitation, we131

compared confidence for a matched range of performance across all conditions using the relative132

psychometric function analytic approach (Maniscalco et al., 2026).133

To summarize, perceptual confidence can systematically dissociate from objective task134

performance under uncertainty, but the form of this dissociation depends on both stimulus135

properties and task context. In particular, differences in visual field location, stimulus strength,136

and stimulus reliability may each alter internal signal variability in ways that affect confidence137

beyond what is predicted by performance alone and in ways that might vary as a function of138

polar angle and eccentricity. To isolate these effects, we measured confidence across a matched139

range of task performance while independently manipulating visual field location and stimulus140

properties, allowing us to assess how subjective confidence varies across the entire visual field141

5



when objective performance is held constant.142

EXPERIMENT 1143

Methods144

Observers145

Eight observers (5 female, mean age: 25) participated in Experiment 1. All observers had normal146

or corrected-to-normal vision and were naive to the purposes of the study. All observers provided147

informed written consent under a protocol approved by the University of California Irvine Institu-148

tional Review Board. Observers were paid $15/hour, with a $20 completion bonus at the end of149

the study.150

Apparatus151

Experiment 1 and Experiment 2 had the same apparatus. We generated stimuli on a Dell Inspiron152

5680 PC computer running Windows 10. Stimuli were displayed on a cathode ray tube (CRT)153

monitor (NEC MultiSync FE2111SB; 1280 x 1024) using a VPixx DATAPixx to precisely control154

stimulus presentation timing. We gamma-corrected the monitor using a Konica Minolta LS-155

100 Luminance Meter (Tokyo, Japan) with 8-bit accuracy. Observers sat in a dark and sound-156

attenuated room and viewed the display at a distance of 75 cm, with their head position stabilized157

by a chin rest. Binocular eye position was monitored using an infrared eye tracker (LiveTrack158

Lightning, Cambridge Research Systems, Rochester, Kent, United Kingdom) at 500 Hz to ensure159

fixation.160

Stimuli and procedure161

In this two-alternative forced-choice luminance comparison task, observers indicated which of162

two dynamic "flickering" circular patches was brighter on average. These patches were presented163

equidistant from central fixation, either on the horizontal meridian, one to the left and one to164

the right of central fixation, or along the vertical meridian, one above and one below fixation.165

The location meridian (vertical or horizontal) was randomized between blocks and consistent166

within each block. We incorporated a 7 (relative luminance difference) × 2 (stimulus noise) × 2167

(overall luminance value) × 2 (location meridian) × 2 (eccentricity) within-subjects design. Stimuli168

conditions except for the location meridian were randomized on each trial. We used the method169

of constant stimuli across stimulus values, which did not differ overall between subjects except170

by their pseudorandom order of presentation. There were 64 trials per stimulus combination,171

totaling 7168 trials across all the stimulus conditions. This translated to 8 blocks of 112 trials per172

experimental session, totaling 8 sessions and roughly 8 experimental hours for each observer.173

To compare performance between the periphery and the parafovea, we presented the174

stimuli either at 8 dva or 2 dva, respectively. These eccentricities were chosen because polar angle175
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asymmetries typically emerge beyond ∼2 dva, and to avoid ceiling performance in the center of176

the visual field corresponding to the fovea. Each of the two circular patches subtended 2 dva and177

changed in luminance with every frame refresh (every 13.3ms at 75 Hz). On each refresh, the178

luminance value for each patch was determined by randomly drawing values sampled from a179

Gaussian distribution. On each trial, the means of the two independent Gaussian distributions180

were set by RGB value triplets, such that one mean was always higher than the other. The two181

distributions had means that were both ‘high’ (high overall luminance; one patch was 137 and182

the other was 137 + the relative luminance difference) or both ‘low’ (low overall luminance; one183

patch was 77 and the other was 77 + the relative luminance difference). Their difference could be184

one of seven values, [5, 12, 19, 26, 33, 40, 47], with smaller values lending to higher task difficulty185

and lower discriminability between the patches. On any one trial, the two normal distributions186

had the same standard deviation which was either ‘high’ (high stimulus noise condition, 51) or187

‘low’ (low stimulus noise condition, 25.5). Generating distributions were truncated such that if188

the sampled value on any refresh was less than 0 or greater than 255, the value was resampled.189

The positions of the stimuli were counterbalanced such that the brighter patch appeared equally190

at left and right locations, and equally at upper or lower locations.191

All stimuli were presented on a black display background. Observers were instructed to192

maintain their gaze on a white circle with radius 0.3 dva at the center of the screen throughout193

stimulus presentation. If there was an eye blink or the eyes deviated >1.5 dva from fixation during194

the time the circular patch stimuli were on the screen, the trial immediately aborted and was195

repeated at the end of the block. Each trial was initiated by fixation for 400 ms. After a short196

200 ms delay, the patch stimuli onset, and observers indicated which patch they perceived to be197

brighter on average with a keyboard button press. The stimuli offset at the time of decision. If,198

after 1500 ms, observers had not made a response, the trial was aborted and repeated at the end199

of the block. Following the perceptual brightness decision, observers reported their subjective200

confidence that they had chosen correctly on a numerical scale, where 1 corresponded to "not201

confident," 2 to "somewhat not confident," 3 to "somewhat confident," and 4 to "very confident."202

Confidence ratings were not required on trials in which the relative brightness decision was not203

made. For all other trials, if no confidence rating was reported after 1500 ms, the trial was aborted204

and repeated at the end of the block. After the observer reported their confidence level, there was205

a 250 ms intertrial interval, and the next trial began. No feedback was given in this task.206

Before the main experimental sessions, observers completed three practice blocks of ten207

trials per block to familiarize themselves with the task procedure. The first practice block was208

slowed down and easy: observers had 3000 ms to report both the luminance comparison decision209

and the confidence rating, and the circular patches had values that were drawn from Gaussian210

distributions that had a large difference in their mean (50 and 200) and low standard deviation211

(15) relative to the values used in the main task. The second practice block was easy like the first212

practice block but employed the same faster timing as the main task, with 1500 ms to report the213

perceptual brightness decision and the confidence rating. The third practice block employed the214

same timing and stimulus parameters as the main task.215
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Figure 1

Stimuli & trial sequence. On each trial, two flickering circular patches appeared equidistant from center
fixation at 2 dva or at 8 dva. Patch stimuli appeared in the horizontal and vertical meridians in Experiment
1, and diagonal meridians in Experiment 2. Meridian varied pseudorandomly between blocks of trials
but were the same within blocks. Eccentricity varied pseudorandomly between trials. Each patch changed
luminance at 75 Hz. The patches’ luminance values were drawn from two independent truncated Gaussian
distributions. Using a keyboard, observers were asked to indicate which patch was brighter on average, and
then subsequently asked to indicate their confidence that they had responded correctly on a 4-point scale.
Inset: Stimulus properties in Experiment 1. The overall mean luminance values (both high or both low) and
the standard deviations (stimulus noise; both high or both low) of these two Gaussian distributions varied
across trials but were the same within a trial. In Experiment 1, all four combinations of noise and luminance
were included; in Experiment 2, only the low-noise, low-luminance condition was included. The distance
between their mean values (relative luminance difference) could take one of seven values in a trial.

Analysis216

MEASURES We collected the following measures for each condition, trial by trial: choice cor-217

rectness, reaction time (RT), confidence judgment (1-4). We then computed, by condition, the218

performance (choice accuracy, probability of making a correct response) and the mean confidence219

judgment. Reaction time (RT) was log-transformed and then z-scored within each participant220

prior to statistical analysis. Two RT measures were used: mean zlog(RT) for luminance comparison221

decisions and mean zlog(RT) for confidence responses.222

RELATIVE PSYCHOMETRIC FUNCTION ANALYSIS To quantify the relationship between objective223

performance and subjective confidence while controlling for differences in task accuracy across224

conditions, we employed the metaperceptual relative psychometric function (RPF) framework225

described by Maniscalco and colleagues (Maniscalco et al., 2026). The metaperceptual RPF226

relates objective performance to subjective confidence across an interval of performance levels227

matched across experimental conditions. This method is advantageous because performance and228

confidence tend to covary, and therefore evaluating their relationship necessitates an analytical229
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framework that can differentiate effects of experimental manipulations on confidence from those230

on performance.231

Conceptually, the RPF is derived by combining two functions estimated from the data:232

(1) a psychometric function relating stimulus level to performance (choice accuracy), and (2) a233

function relating stimulus level to confidence. By eliminating stimulus level (relative luminance234

difference) as an explicit variable and expressing confidence directly as a function of performance,235

the RPF provides a principled way to compare confidence across experimental conditions at236

matched levels of objective accuracy. This approach is particularly important in tasks where237

performance and confidence covary, as it avoids confounding changes in confidence with shifts238

in objective sensitivity.239

In the present study, adequate parametric psychometric function fits could not be ob-240

tained for all observers in all conditions. To mediate, we employed the non-parametric approach241

described by Maniscalco and colleagues (Maniscalco et al., 2026). Specifically, for each observer242

and condition, we linearly interpolated performance as a function of stimulus level and confi-243

dence as a function of stimulus level across the discrete stimulus values tested. The RPF was244

then obtained by mapping interpolated confidence values onto interpolated performance values,245

yielding a piecewise linear estimate of confidence as a function of performance.246

To summarize the RPF, we computed two complementary scalar measures (Maniscalco247

et al., 2026). First, we calculated the relative area under the RPF curve (rAUC), defined as the248

area under the confidence–performance curve across a fixed interval of performance levels that249

was common to all conditions, relative to the maximal area under the curve that could occur250

for that interval. This interval was bounded by the highest minimum performance level and the251

lowest maximum performance level observed across conditions, ensuring that comparisons were252

restricted to a shared performance range. Second, we computed the normalized average confi-253

dence over this same performance interval, denoted (P̄2), which represents the mean confidence254

normalized by the width of the performance interval. Because performance ranges can differ255

across observers, (P̄2) provides a normalized summary of performance-matched confidence that256

is less sensitive to individual differences in psychometric slope or dynamic range.257

Importantly, the interpolation-based RPF does not assume a specific parametric form258

for either the performance or confidence psychometric functions, making it well suited for259

conditions in which stimulus manipulations induce non-linear or observer-specific response260

patterns. This non-parametric interpolation approach has also been previously demonstrated261

to not produce systematic biases in estimation of the effects of interest - i.e., the systematic,262

quantitative relationship between performance and confidence (Maniscalco et al., 2026). (We263

note that, had we been able to fit all the data using psychometric functions, we might expect264

larger effect sizes than those reported below.)265

STATISTICAL ANALYSIS For the relationship between accuracy and confidence resulting from266

the RPF analysis, all statistical analyses were also conducted in a repeated measures analysis of267
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variance (rmANOVA) framework, using the two summary measures (rAUC, P̄2) calculated for268

each observer and each experimental condition as described above. To assess the effects of visual269

field location and stimulus manipulations on the quantitative relationship between performance270

and confidence, we performed separate 4-way rmANOVAs on rAUC and on P̄2. Each rmANOVA271

included the within-subject factors location meridian (horizontal vs. vertical), eccentricity (2 vs. 8272

dva), stimulus noise (low vs. high), and overall luminance (low vs. high). Significant interactions273

were followed up by paired-sample t-tests to characterize the direction and significance of effects.274

All post-hoc comparisons were corrected for multiple comparisons using the Holm-Bonferroni275

procedure. Where appropriate, effect sizes are reported as partial eta squared (η2
p ) for rmANOVA276

effects and as mean differences with standard error and Cohen’s d for pairwise comparisons.277

Results278

Accuracy, confidence, & their relationship279

As expected, both accuracy (Figure 2a) and confidence (Figure 2b) increased as a function of280

relative luminance difference across all conditions and visual field locations.281

The interval of choice accuracy levels shared among all conditions was between 0.6348282

and 0.7754, shown in Figure 2c. In this interval, we calculated both rAUC Figure 2d and P̄2 Figure283

2e for each condition.284

For both rAUC and P̄2, we observed a significant main effect of stimulus noise (rAUC:285

F(1,7) = 8.906, p = 0.020, η2
p = 0.560; P̄2: F(1,7) = 10.543, p = 0.014, η2

p = 0.601), with higher noise286

resulting in higher rAUC (t(7) = 2.984, p = 0.020, Mean Difference = 0.010, SE = 0.003, Cohen’s d =287

0.077) and P̄2 (t(7) = 3.247, p = 0.014, Mean Difference = 0.143, SE = 0.044, Cohen’s d = 0.450). For288

P̄2 only, a main effect of overall luminance (F(1,7) = 5.922, p = 0.045, η2
p = 0.458) was significant,289

with higher luminance resulting in higher P̄2 (t = 2.434, p = 0.045, Mean Difference = 0.240, SE =290

0.099, Cohen’s d = 0.759). This effect was marginally significant for rAUC (p = 0.069).291

We also observed a significant 2-way interaction between stimulus noise and overall292

luminance (rAUC: F(1,7) = 6.499, p = 0.038, η2
p = 0.481; P̄2: F(1,7) = 8.003, p = 0.025, η2

p = 0.533).293

This interaction was driven by stimulus noise, with lower rAUC and P̄2 in the low noise, low294

luminance condition compared to the high noise, low luminance condition (rAUC: t(7) = -3.925,295

p = 0.009, Mean Difference = -0.018, SE = 0.005, Cohen’s d = -0.134; P̄2: t(7) = -4.304, p = 0.004,296

Mean Difference = -0.259, SE = 0.060, Cohen’s d = -0.816) and to the high noise, high luminance297

condition (rAUC: t(7) = -3.199, p = 0.048, Mean Difference = -0.026, SE = 0.008, Cohen’s d = -0.196;298

P̄2: t(7) = -3.543, p = 0.028, Mean Difference = -0.383, SE = 0.108, Cohen’s d = -1.209). Additionally,299

for P̄2, the low noise, low luminance condition was significantly lower than in the low noise, high300

luminance condition (t(7) = -3.332, p = 0.033, Mean Difference = -0.356, SE = 0.107, Cohen’s d =301

-1.125). This comparison was only marginally significant for rAUC (p = 0.064).302

For P̄2 only, we observed a significant 2-way interaction between eccentricity and overall303
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luminance (F(1,7) = 7.166, p = 0.032, η2
p = 0.506); however, post-hoc comparisons revealed no304

significant effects. The interaction between eccentricity and stimulus noise was marginally305

significant for both rAUC and P̄2 (rAUC: p = 0.091; P̄2: p = 0.056). Follow-up t-tests indicated that306

both measures were significantly higher at 2 dva in the high noise condition compared to the low307

noise condition (rAUC: t(7) = 3.561, p = 0.027, Mean Difference = 0.014, SE = 0.004, Cohen’s d =308

0.105; P̄2: t(7) = 3.961, p = 0.012, Mean Difference = 0.204, SE = 0.052, Cohen’s d = 0.644). These309

results suggest that stimulus properties could have differing effects on the relationship between310

performance and subjective confidence depending on where the stimulus appeared.311

There was also a 3-way interaction among location meridian, eccentricity, and overall312

luminance (rAUC: F(1,7) = 9.614, p = 0.017, η2
p = 0.579; P̄2: F(1,7) = 5.941, p = 0.045, η2

p = 0.459).313

However, post-hoc comparisons revealed no significant pairings for either rAUC or P̄2. Finally,314

we observed a significant interaction among all factors, meridian × eccentricity × noise × overall315

luminance (rAUC: F(1,7) = 6.194, p = 0.042, η2
p = 0.469; P̄2: F(1,7) = 9.740, p = 0.017, η2

p = 0.582).316

All post-hoc t-test p-values were corrected using Holm-Bonferroni. All other effects and317

interactions did not reach significance (p > 0.05). Full statistical reports can be found in the318

Appendix.319

Figure 2

Experiment 1 results. The horizontal meridian at 2 dva (parafovea) and 8 dva (periphery) is represented
in pink and orange, respectively. The vertical meridian at 2 dva and 8 dva is represented in blue and
purple, respectively. a. Mean accuracy (i.e., probability of making a correct response) at each level of relative
luminance difference. b. Mean confidence rating at each level of relative luminance difference. c. Mean
confidence across mean accuracy. The shaded region represents the range of performance that was shared
across all conditions. From this shaded region, rAUC (d.) and P̄2 (e.) were computed, with error bars denoting
±1 SEM. f. Mean reaction time in zlog units at each level of relative luminance difference. In a, b, c, and
f, low stimulus noise is indicated by solid lines, and high stimulus noise is indicated by dashed lines. In c
and d, solid bars represent low stimulus noise and hatched bars represent high stimulus noise. In all panels,
darker colors represent low overall luminance, and lighter colors represent high overall luminance. In a, b, c,
and f, SEM was omitted for clarity.
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Within each stimulus property condition320

Given that we found differences between the low noise and low luminance condition and the other321

stimulus noise × overall luminance conditions, we decided to further explore by asking whether322

there were meaningful differences within each stimulus noise × overall luminance condition.323

We did so by conducting separate 2-way rmANOVAs within the low noise and low luminance324

condition, the low noise and high luminance condition, the high noise and low luminance325

condition, and the high noise and high luminance condition.326

In the low stimulus noise × low overall luminance condiiton, we observed an interaction327

between eccentricity and location meridian for P̄2 (F(1,7) = 5.7038, p = 4.4916, η2
p = 0.449). Post-328

hoc t-tests revealed no significant comparisons, although the comparison between the vertical329

meridian at 2 dva and at 8 dva was marginally significant (p = 0.070). This interaction was330

marginally significant for rAUC (p = 0.072). This suggests that, for a fixed interval of accuracy,331

confidence was trending towards being higher in the vertical periphery compared to the vertical332

center. The same trends were not found for the horizontal meridian. In other words, it’s possible333

that subjective inflation could be observed in the periphery, which could depend on the polar334

angle of the stimuli.335

We did not observe meaningful differences in either rAUC or P̄2 in the other stimulus336

property conditions (see also the Appendix for statistical reports). These findings motivated337

Experiment 2, where we probed the effects of visual field location (meridian and eccentricity) at338

oblique polar angles while holding stimulus noise and overall luminance fixed at the low levels339

used in Experiment 1.340

Reaction time341

We performed two 4-way rmANOVAs on zlog(RT) for both luminance comparison decisions and342

confidence responses, with factors location meridian (horizontal or vertical), eccentricity (2 or 8343

dva), stimulus noise (low or high), and overall luminance (low or high). For luminance comparison344

zlog(RT) (Figure 2f ), we observed a significant main effect of eccentricity (F(1,7) = 12.342, p = 0.01,345

η2
p = 0.638). Post hoc comparisons revealed significantly faster reaction times at 2 dva eccentricity346

in the parafovea compared to at 8 dva in the periphery (in zlog units: t(7) = -3.513, p = 0.01, Mean347

difference = -0.295, SE = 0.084, Cohen’s d = -1.412). There were trending interactions between348

location meridian and noise (F(1,7) = 4.131, p = 0.082), and among location meridian, stimulus349

noise, and overall luminance (F(1,7) = 4.094, p = 0.083). All other effects and interactions did not350

reach significance (p > 0.05).351

For the confidence decision zlog(RT), there was an interaction between location meridian352

and eccentricity (F(1,7) = 6.124, p = 0.043, η2
p = 0.467). Post hoc comparisons revealed that this353

interaction was due to a significant faster reaction times between the vertical meridian at 2 dva354

and vertical meridian at 8 dva (in zlog units: t = -3.223, p = 0.038, Mean difference = -0.026, SE355

= 0.008, Cohen’s d = -0.452). However, given that in this task confidence was reported after the356

perceptual decision, the reaction time for confidence is not likely to be a meaningful measure.357
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EXPERIMENT 2358

Methods359

Observers360

Seventeen observers (9 females, mean age: 19.65) participated in Experiment 2. All observers had361

normal or corrected-to-normal vision and were naive to the purposes of the study. All observers362

provided informed written consent under a protocol approved by the University of California363

Irvine Institutional Review Board. All observers were naive to the purpose of the study and were364

paid $15/hour.365

Stimuli and procedure366

Experiment 2 has the same experimental design as Experiment 1, with the following exceptions:367

1. The patch stimuli were presented at oblique polar angle locations, equidistant from368

the horizontal and vertical meridians. The goal of Experiment 2 was to evaluate the relationship369

between confidence and task accuracy at the oblique locations which have been found in previous370

studies to have comparable task accuracy. In each pseudorandomized block of trials, they ap-371

peared along one of the diagonal meridians: either in the upper left (135◦) and lower right (315◦),372

or in the upper right (45◦) and lower left (225◦), relative to central fixation. Stimulus eccentricity373

was the same as in Experiment 1, at 2 dva or at 8 dva.374

2. Experiment 2 included only the low overall luminance condition (mean luminance of375

the dimmer patch = 77) and low luminance standard deviation (25.5; low stimulus noise) from376

Experiment 1. These stimulus properties were selected because they produced the largest effects377

in Experiment 1 and allowed for a reduction in trial count. This resulted in a 7 (difference in mean378

luminance) × 2 (location meridian) × 2 (eccentricity) within-subject design. There were 64 trials379

per stimulus combination, totaling 1792 trials across all conditions. Each observer completed 8380

blocks of 112 trials per session across 2 sessions (approximately 2 hours total).381

Statistical analyses382

All analyses proceeded as with Experiment 1, with the exception that, because Experiment 2383

included only a single stimulus noise and overall luminance condition, statistical analyses were384

limited to the within-subject factors location meridian and eccentricity. As in Experiment 1, the385

relationship between performance and confidence was quantified using rAUC and the normalized386

average confidence over the performance interval (P̄2). We performed separate rmANOVAs on387

these measures, and on mean z-scored log reaction time.388
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Results389

RPF, rAUC, and P̄2390

We calculated RPF rAUC (Figure 3d) and RPF P̄2 (Figure 3e) for each condition in the shared391

performance interval among all conditions (0.6360 to 0.8897), shown in Figure 3c. Two-way392

rmANOVAs on these measures with factors location meridian and eccentricity revealed a main393

effect of eccentricity (rAUC: F(1,16) = 4.84, p = 0.043, η2
p = 0.232; P̄2: F(1,16) = 5.526, p = 0.032, η2

p =394

0.257). Post-hoc comparisons showed that rAUC and P̄2 were significantly lower at 2 dva than at395

8 dva (rAUC: t(16) = -2.200, p = 0.043, Mean Difference = -0.028, SE = 0.013, Cohen’s d = -0.234;396

P̄2: t(16) = -2.351, p = 0.032, Mean Difference = -0.123, SE = 0.053, Cohen’s d = -0.282), indicating397

that confidence was higher in the visual periphery than in the parafovea for the matched range of398

accuracy.399

Location meridian and the interaction between eccentricity and location meridian were400

not significant, (p > 0.05) (see also Appendix).401

Reaction time402

We performed 2-way rmANOVAs on mean zlog(RT) for both luminance comparison decisions403

and confidence responses, with factors location meridian and eccentricity (Figure 3f ). For the404

luminance comparison decision, we observed a significant main effect of eccentricity (F(1,16) =405

24.829, p < 0.001, η2
p = 0.608). Reaction times were significantly faster for stimuli in the parafovea406

at 2 dva compared to in the periphery at 8 dva, (in zlog units: t(16) = -4.983, p < 0.001, Mean407

difference = -0.191, SE = 0.038, Cohen’s d = -1.567). Reaction time difference between location408

meridians and the interaction between location meridian and eccentricity were not significant (p409

> 0.05).410

The rmANOVA for zlog(RT) for the confidence responses revealed no significant effects411

or interactions. As in Experiment 1, reaction time for confidence is not likely to be a meaningful412

measure in this task paradigm.413
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Figure 3

Experiment 2 results. The diagonal meridian that includes the lower left and upper right is represented in
blue. The diagonal meridian that includes the upper left and lower right is represented in green. Lighter
colors represent the parafovea at 2 dva. Darker colors represent the periphery at 8 dva. a. Mean accuracy
(probability of making a correct response) at each level of relative luminance difference. b. Mean confidence
rating at each level of relative luminance difference. c. Mean confidence across mean accuracy. The shaded
region represents the range of accuracy that was shared for all four eccentricity × meridian conditions. From
this shaded region, rAUC (d.) and P̄2 (e.) was computed, with error bars representing ±1 SEM. f. Reaction
time in zlog units at each level of relative luminance difference. In a, b, and f, shaded regions represent SEM.

DISCUSSION414

Visual perception is shaped by multiple sources of uncertainty, including variability in the sensory415

signal itself, changes in stimulus strength, and differences in how information is encoded across416

the visual field. While perceptual performance is known to depend on these factors, it remains417

less clear how they jointly influence subjective confidence independent of performance changes –418

that is, when performance is controlled for or held constant. Here, we interrogated the concurrent419

and interacting effects of three types of noise – stimulus reliability, overall stimulus luminance,420

and visual field location – on the relationship between confidence and accuracy. Across two421

experiments, we assessed confidence under matched ranges of perceptual performance, allowing422

us to isolate systematic dissociations between subjective confidence and objective task accuracy.423

In both experiments, we observed systematic dissociations between subjective confidence424

and objective task accuracy that depended on stimulus noise, stimulus luminance, and stimulus425

location. In Experiment 1, increasing stimulus reliability by reducing the physical variability426

of stimuli luminance decreased confidence for a matched range of task accuracy. This effect427

interacted with overall luminance: confidence was lowest in the high reliability (low noise)428
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and low-luminance condition, whereas the other reliability-luminance combinations produced429

statistically equivalent performance-matched confidence levels (though marginally different for430

the high reliability and low overall luminance condition for rAUC). This pattern is consistent with431

previous findings showing that the effect of stimulus reliability on confidence depends on the432

strength of the stimulus (Zylberberg et al., 2016, 2014).433

Across both Experiments 1 and 2, observers responded faster in the parafovea (2 dva)434

than in the periphery (8 dva), despite matched accuracy range across locations. This pattern435

contrasts with prior findings suggesting that processing in the periphery can be faster, albeit436

at the cost of reduced accuracy (Carrasco, McElree, Denisova, & Giordano, 2003; Jovanovic &437

Mamassian, 2019; Upadhyayula, Phillips, & Flombaum, 2023). Our results instead suggest that438

explicitly matching accuracy across eccentricities does not simply equate processing speed, but439

confers a speed advantage to the less peripheral location. Given evidence that confidence tends440

to increase as reaction time decreases (Baranski & Petrusic, 1994; Fetsch, Kiani, Newsome, &441

Shadlen, 2014; Kiani, Corthell, & Shadlen, 2014), these findings raise an intriguing possibility:442

confidence may be differentially influenced by the speed–accuracy tradeoff across the visual field.443

Specifically, central vision may benefit from higher accuracy at the cost of longer reaction times,444

whereas peripheral vision may benefit from faster responses but reduced accuracy. Future work445

that explicitly matches speed–accuracy tradeoffs across eccentricities would help clarify how446

confidence is constructed across the visual field.447

Experiment 1 also revealed a reliable effect of overall luminance on confidence: observers448

reported higher confidence when both stimuli were brighter, even though task accuracy was449

matched across conditions. This finding is consistent with prior work showing that perceptual450

confidence increases with stimulus strength rather than solely reflecting the balance of evidence451

between competing alternatives (Ko et al., 2022; Koizumi et al., 2015; Miyoshi & Lau, 2020; Ode-452

gaard, Grimaldi, et al., 2018; Peters, Thesen, et al., 2017; Rausch et al., 2018; Samaha et al., 2016;453

Samaha & Denison, 2022; Zylberberg et al., 2012). Critically, this effect was observed across multi-454

ple levels of stimulus noise and across visual field locations, indicating that confidence covaried455

with stimulus strength even when signal-to-noise ratio was equated. These findings suggest that456

the effect of luminance on confidence – and perhaps the related effect of the positive evidence457

bias – may generalize across the visual field, and future studies could test this hypothesis.458

In Experiment 2, we extended these findings by directly examining the effects of visual459

eccentricity while avoiding horizontal versus vertical meridian performance asymmetries, ob-460

serving that confidence was higher for peripheral stimuli than for parafoveal stimuli at matched461

performance ranges, as reflected in both rAUC and P̄2. Importantly, performance-matched con-462

fidence did not differ between the two oblique meridians tested, supporting accounts of polar463

angle asymmetry that show similar performance for stimuli placed along oblique angles (Barbot,464

Xue, & Carrasco, 2021; Carrasco, Talgar, & Cameron, 2001; Himmelberg et al., 2023).465

A key methodological feature of the present work – and a key component of our resulting466

empirical contribution – is the use of performance matching across a continuous range of accu-467
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racy, rather than equating performance at a single operating point, or pair of points, as is typically468

done. We quantified confidence–performance relationships using summary measures derived469

from the relative psychometric function (Maniscalco et al., 2026), allowing confidence to be470

compared across conditions that spanned comparable performance intervals. This approach mit-471

igates concerns associated with ceiling or floor effects that can arise when confidence is assessed472

at isolated accuracy levels, particularly in suprathreshold tasks. Specifically, with the exception of473

few studies (Tian et al., 2025), subjective inflation has only been demonstrated near threshold474

detection or discrimination (Li, Lau, & Odegaard, 2018; Odegaard, Chang, et al., 2018; Rahnev et475

al., 2011; Solovey et al., 2015). This has led to some skepticism about whether subjective inflation476

is relevant for everyday vision, leading to more recent studies tackling the robustness and general-477

izability of the effect. These efforts include a study of color sensitivity using naturalistic images,478

which showed that observers’ bias to over-report color in the periphery scaled with the aperture479

of color in chimera images with a colored center and greyscaled periphery (Okubo & Yokosawa,480

2023). Likewise, in the studies reported by Tian, Maniscalco and colleagues (Tian et al., 2025),481

subjective inflation was found for suprathreshold grating orientation discrimination for stimulus482

visibility ("did you see a grating?") but not for the task-relevant feature ("did you see the orienta-483

tion?"). It is interesting to note that these apparent differences in the quantitative relationship484

between accuracy and confidence for task-relevant versus task-irrelevant stimulus manipulations485

have also recently been reported by other groups (Fung, Shekhar, Xue, Rausch, & Rahnev, 2025);486

future work will be required to better understand interactions between task-relevant or irrelevant487

stimulus manipulations and response prompts in driving accuracy-confidence relationships.488

Importantly, our task employs suprathreshold stimuli and observers reported confidence,489

not visibility, as the subjective measure. We demonstrate that confidence is higher than what490

performance accuracy would suggest, applied to stimuli that are clearly visible to all observers.491

This means our results may appear to contradict those reported by Solovey and colleagues492

2015, who found that subjective inflation for near-threshold stimuli can be attenuated when493

stimulus size is adjusted according to cortical magnification (M-scaling), thereby equalizing494

sensory variability across eccentricity. In the present study, stimuli were not M-scaled, and thus495

peripheral representations may have remained noisier than parafoveal representations at the496

sensory level.497

Our findings have important implications for how perceptual confidence is understood498

and modeled. Many accounts implicitly assume that confidence reflects the precision or reliability499

of the underlying sensory representation or decision variable, such that increases in signal quality500

should monotonically increase confidence (Boundy-Singer et al., 2023; Fleming, 2024). Our results501

challenge this assumption by showing that confidence depends on multiple interacting sources502

of uncertainty or noise, including stimulus reliability, stimulus strength, and spatial location, in503

ways that are not reducible to objective performance alone. These robust dissociations suggest504

that subjective confidence is shaped by structured complexities in how perceptual evidence is505

evaluated, rather than serving as a simple readout of accuracy or internal noise.506

Understanding these complex interactions is critical for theories of confidence, metacog-507
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nition, and decision-making that aim to explain how observers evaluate their perceptual experi-508

ences in everyday settings. Specifically, recent theoretical work has emphasized that dissociations509

between confidence and accuracy should not be treated as anomalies, but rather as informative510

signatures of how confidence is computed (Peters, 2022; Rahnev, 2025). In this framework, con-511

fidence–accuracy dissociations can arise from multiple loci, including pre-decisional sensory512

encoding, decision-level evidence accumulation, and post-decisional confidence readout. Impor-513

tantly, the presence of a dissociation alone is insufficient to localize its underlying mechanism,514

as similar behavioral patterns may emerge from distinct computational processes. Instead, em-515

pirical findings constrain the class of models that can account for confidence judgments under516

uncertainty (Rong & Peters, 2023). Here, we observed effects of stimulus magnitude and reliability,517

and of visual field location – which are compatible with both decisional accounts that emphasize518

evidence accumulation dynamics and evidence weighting, and pre-decisional accounts involving519

attentional modulation or differential encoding across the visual field where both of these compo-520

nents may impact the reliability of the underlying visual representations. Although our results521

cannot adjudicate among such accounts – as noted by Rahnev (2025) – they nevertheless add to522

the growing body of empirical data that may be used to adjudicate such accounts in future.523

To this end, our novel effects of polar angle as well as eccentricity on the relationship524

between performance and confidence may especially contribute to these ongoing debates. Specif-525

ically, in Experiment 1, we observed higher performance-controlled confidence in the vertical526

periphery compared to the vertical center, at low levels of stimulus noise and low overall lumi-527

nance. However, this difference was not observed along the horizontal meridian. In other words,528

mean confidence covaried with stimulus- and eccentricity-induced performance changes in529

both the horizontal center and the horizontal periphery. Similarly, we also observed that mean530

confidence covaried with stimulus- and meridian-induced performance changes within the pe-531

riphery, i.e. when comparing vertical versus horizontal peripheral locations. The differences in532

the performance-confidence relationship thus primarily appear when comparing parafoveal to533

peripheral confidence, especially in Experiment 2: performance-controlled confidence was clearly534

higher in the periphery, mirroring the effects seen in the low-noise, low-luminance condition in535

Experiment 1. (Note: direct comparisons unfortunately cannot be made between Experiments 1536

and 2 because the number of trials and conditions are not matched.)537

Several limitations and boundary conditions of the present work warrant consideration.538

First, although we manipulated stimulus location across eccentricity and polar angle, we did not539

directly measure, control, or manipulate the spatial extent of attentional allocation. In particular,540

our use of parafoveal (2 dva) versus peripheral (8 dva) stimuli presented across the whole visual541

field – rather than, for example, at a single 8 dva location – may have created differences in the542

extent of the spatial envelope of visual attention which may have further interacted with stimulus543

reliability or strength in addition to eccentricity itself (Eriksen & St. James, 1986; Reynolds &544

Heeger, 2009). However, if anything, we believe the significantly larger spatial attention envelope545

in the 8 dva condition could have further degraded internal representations in the peripheral546

conditions rather than enhancing them – and that our performance-matching analytic approaches547

18



would account for any changes in performance related to this increased noise. Future work that548

more explicitly controls for or measures the extent of spatial attention would help clarify the549

contribution of attentional factors to performance-matched confidence differences.550

Second, the generality of the present findings may be constrained by task and stimulus551

characteristics. We examined confidence in a perceptual comparison task involving luminance-552

modulated stimuli and time-extended evidence accumulation, following work established by Ko et553

al. (2022). While this design allowed us to probe confidence under suprathreshold conditions and554

across multiple sources of uncertainty, subjective inflation may depend on the specific stimulus555

dimension, decision structure, or response demands of the task. For example, confidence biases556

may differ for tasks involving categorical judgments, feature detection, or continuous estimation,557

or when uncertainty is introduced along different stimulus dimensions (as done by (Fung et al.,558

2025)). Thus, while the present results demonstrate robust confidence-accuracy dissociations559

under a particular set of conditions, further work is needed to determine the extent to which these560

effects generalize across tasks, stimulus domains, and decision contexts.561

In summary, the present work demonstrates that subjective confidence can dissociate562

systematically from objective performance under matched accuracy range, and that these dis-563

sociations depend on interacting sources of uncertainty, including stimulus reliability, stimulus564

strength, and spatial location. Extending previous findings, we show that subjective inflation can565

be observed in a task where decision information accumulates with time, and that it generalizes566

beyond contrast sensitivity to include luminance as the stimulus dimension, thereby probing567

brightness perception. Finally, in addition to effects of eccentricity, we show that performance-568

controlled confidence can vary as a function of polar angle, revealing structured spatial asymme-569

tries in confidence that are not captured by eccentricity alone. Thus, by combining suprathreshold570

stimuli, time-extended evidence accumulation, and performance-range matching, this study571

extends prior demonstrations of subjective inflation beyond near-threshold paradigms and single-572

source manipulations of uncertainty. More broadly, these findings highlight the need for models of573

perceptual confidence that account for how multiple sources of information – including spatially574

structured visual field properties – are integrated and weighted when observers evaluate their575

own perceptual decisions.576

19



ACKNOWLEDGMENTS577

We thank Brian Maniscalco for providing fruitful discussion and guidance on the RPF method,578

and Tracy Chen for help with data collection for Experiment 2.579

We acknowledge the support of the Natural Sciences and Engineering Research Council580

of Canada (NSERC) Postgraduate Scholarship-Doctoral (to A.S.) and the Canadian Institute for581

Advanced Research Brain, Mind & Consciousness Program (to M.A.K.P.).582

20



APPENDIX583

The following tables use these abbreviations:584

• loc = location meridian585

• ecc = eccentricity586

• noise = stimulus noise587

• lumi = overall luminance588

EXPERIMENT 1 RESULTS TABLES589

4-way (loc × ecc × noise × lumi) repeated measures ANOVAs590

RPF rAUC591

RPF rAUC

Within-subjects effects F(1,7) p η2
p

loc 1.382 0.278 0.165

ecc 2.217 × 10−5 0.996 3.167 × 10−6

noise 8.906 0.020* 0.560

lumi 4.600 0.069 0.397

loc × ecc 1.077 0.334 0.133

loc × noise 2.079 0.193 0.229

ecc × noise 3.842 0.091 0.354

loc × lumi 0.062 0.810 0.009

ecc × lumi 3.569 0.101 0.338

noise × lumi 6.499 0.038* 0.481

loc × ecc × noise 0.915 0.371 0.116

loc × ecc × lumi 9.614 0.017* 0.579

loc × noise × lumi 1.481 0.263 0.175

ecc × noise × lumi 0.263 0.624 0.036

loc × ecc × noise × lumi 6.194 0.042* 0.469

592
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RPF P̄2593

RPF P̄2

Within-subjects effects F(1,7) p η2
p

loc 0.769 0.410 0.099

ecc 0.009 0.925 0.001

noise 10.543 0.014* 0.601

lumi 5.922 0.045* 0.458

loc × ecc 1.781 0.224 0.203

loc × noise 3.045 0.125 0.303

ecc × noise 5.207 0.056 0.427

loc × lumi 9.418 × 10−4 0.976 1.345 × 10−4

ecc × lumi 7.166 0.032* 0.506

noise × lumi 8.003 0.025* 0.533

loc × ecc × noise 3.506 0.103 0.334

loc × ecc × lumi 5.941 0.045* 0.459

loc × noise × lumi 1.791 0.223 0.204

ecc × noise × lumi 0.724 0.423 0.094

loc × ecc × noise × lumi 9.740 0.017* 0.582

594
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zlog(RT) for the luminance comparison decision595

Reaction Time (zlogRT) for luminance comparison decision

Within-subjects effects F(1,7) p η2
p

loc 2.986 0.128 0.299

ecc 12.342 0.010* 0.638

noise 0.014 0.910 0.002

lumi 0.694 0.432 0.090

loc × ecc 0.034 0.859 0.005

loc × noise 4.131 0.082 0.371

ecc × noise 0.149 0.711 0.021

loc × lumi 0.022 0.886 0.003

ecc × lumi 1.840 0.217 0.208

noise × lumi 0.915 0.371 0.116

loc × ecc × noise 0.468 0.516 0.063

loc × ecc × lumi 0.506 0.500 0.067

loc × noise × lumi 4.094 0.083 0.369

ecc × noise × lumi 0.057 0.818 0.008

loc × ecc × noise × lumi 0.048 0.833 0.007

596

zlog(RT) for confidence rating597

Reaction Time (zlogRT) for confidence rating

Within-subjects effects F(1,7) p η2
p

loc 0.057 0.819 0.008

ecc 4.262 0.078 0.378

noise 0.161 0.700 0.022

lumi 0.482 0.510 0.064

loc × ecc 6.124 0.043* 0.467

loc × noise 0.026 0.877 0.004

ecc × noise 0.112 0.747 0.016

loc × lumi 0.035 0.856 0.005

ecc × lumi 0.020 0.892 0.003

noise × lumi 4.151 × 10−5 0.995 5.930 × 10−6

loc × ecc × noise 0.195 0.672 0.027

loc × ecc × lumi 0.122 0.737 0.017

loc × noise × lumi 1.666 0.238 0.192

ecc × noise × lumi 1.205 0.309 0.147

loc × ecc × noise × lumi 1.457 0.267 0.172

598
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Low noise, low luminance condition: 2-way (loc × ecc) repeated measures ANOVAs599

RPF rAUC600

RPF rAUC

Within-subjects effects F(1,7) p η2
p

loc 1.000 0.351 0.125

ecc 3.226 0.116 0.316

loc × ecc 4.492 0.072 0.391

601

RPF P̄2602

RPF P̄2

Within-subjects effects F(1,7) p η2
p

loc 0.066 0.805 0.009

ecc 3.226 0.116 0.316

loc × ecc 5.704 0.048* 0.449

603

Low noise, high luminance condition: 2-way (loc × ecc) repeated measures ANOVAs604

RPF rAUC605

RPF rAUC

Within-subjects effects F(1,7) p η2
p

loc 0.300 0.601 0.041

ecc 0.093 0.769 0.013

loc × ecc 0.016 0.903 0.002

606

RPF P̄2607

RPF P̄2

Within-subjects effects F(1,7) p η2
p

loc 0.479 0.511 0.064

ecc 0.103 0.758 0.014

loc × ecc 0.042 0.844 0.006

608
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High noise, low luminance condition: 2-way (loc × ecc) repeated measures ANOVAs609

RPF rAUC610

RPF rAUC

Within-subjects effects F(1,7) p η2
p

loc 1.611 0.245 0.187

ecc 0.263 0.624 0.036

loc × ecc 0.246 0.635 0.034

611

RPF P̄2612

RPF P̄2

Within-subjects effects F(1,7) p η2
p

loc 0.141 0.719 0.020

ecc 0.009 0.928 0.001

loc × ecc 0.784 0.405 0.101

613

High noise, high luminance condition: 2-way (loc × ecc) repeated measures ANOVAs614

RPF rAUC615

RPF rAUC

Within-subjects effects F(1,7) p η2
p

loc 2.010 0.199 0.223

ecc 0.574 0.473 0.076

loc × ecc 0.364 0.565 0.049

616

RPF P̄2617

RPF P̄2

Within-subjects effects F(1,7) p η2
p

loc 2.886 0.133 0.292

ecc 0.784 0.405 0.101

loc × ecc 1.037 0.342 0.129

618
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EXPERIMENT 2 RESULTS TABLES619

2-way (location loc × ecc) repeated mesasures ANOVA on RPF rAUC620

RPF rAUC

Within-subjects effects F(1,16) p η2
p

loc 0.235 0.634 0.014

ecc 4.841 0.043* 0.232

loc × ecc 0.077 0.785 0.005

621

2-way (location loc × ecc) repeated measures ANOVA on RPF P̄2622

RPF P̄2

Within-subjects effects F(1,16) p η2
p

loc 0.048 0.829 0.003

ecc 5.526 0.032* 0.257

loc × ecc 9.835 × 10−5 0.992 6.147 × 10−6

623

2-way (location loc × ecc) repeated measures ANOVA on luminance decision zlog(RT)624

Reaction Time (zlogRT) for luminance comparison decision

Within-subjects effects F(1,16) p η2
p

loc 0.018 0.895 0.001

ecc 24.829 <0.001* 0.608

loc × ecc 1.128 0.304 0.066

625

2-way (location loc × ecc) repeated measures ANOVA on confidence rating zlog(RT)626

Reaction Time (zlogRT) for confidence rating

Within-subjects effects F(1,16) p η2
p

loc 0.715 0.399 0.045

ecc 1.051 0.321 0.062

loc × ecc 0.827 0.377 0.049

627
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