A Proposed Underlying Source of Human Error

Supplemental Information 1
Response Times vs pFailure Correlations

These are the summary results of experiments which did not allow or encourage speed-accuracy trade-offs and which reported both Response Times (RTs) and probabilities of task failure. For all 56 experiments, assuming a linear regression, highly significant correlations ranging from 0.52 to 0.99, with the majority in the region of 0.8 or higher were found, twenty three of these exceeding 0.9.  Four of the data sets are shown plotted as Fig.1 in order to give an illustration of the general findings.  For clarity, those that have a relatively small sample size and those that overlap have been omitted. 
Data were derived from Fitts and Seeger (1953), Jacobs et al (2006), Senders (1952), Soetens et al (1984), Schneider and Logan (2009), Jones et al (2002),

Cho et al (2002), Jentzsch and Sommer (2002), Vervaeck and Boer (1980),

Blais et al (2014), Leuthold and Jenzsch (2002), Frings and Wentura (2006), 

Schwaninger and Mast (2005), Dalton and Lavie (2004), Starreveld et al (2004), Briggs and Swanson (1970), Fitts and Deininger (1954), Broadbent and Gregory (1965), Santee and Egeth (1982), Proctor et al (2013), Thomson et al (2015), Maloney et al (2010), Swanson et al (1972), Beller (1970), Proctor and Vu (2010), Proctor et al (2013), Schuberth et al (1981), Smulders et al (1995), Schneider and Logan (2005), Friesen and Kingstone (1998) and Pomerantz and Pristach (1989). 
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Fig. 1 Correlation of Probability of Task Failure and Response Time
	Source
	R2
	r
	Data pairs
	Remarks

	Fitts and Seeger (1953)
	0.6779
	0.82
	9
	

	Jacobs et al (2006)

	0.9398
	0.97
	4
	Small sample size

	Senders (1952)
	0.9646
	0.98
	7
	Small sample size

	Soetens et al (1984)
	0.4798
	0.69
	13
	

	Schneider and Logan (2009)
	0.8595
	0.93
	8
	

	Jones et al (2002)
	0.8549
	0.92
	3
	Very small sample size 

	Cho et al (2002)
	0.6729
	0.82
	14
	

	Jentzsch and Sommer (2002)
	0.4968
	0.7
	16
	

	Vervaeck and Boer (1980)
	0.6798
	0.82
	14
	

	Blais et al (2014)
	0.7203
	0.85
	60
	

	Leuthold and Jenzsch (2002)
	0.909
	0.95
	12
	

	Frings and Wentura (2006) Expt 1
	0.8989
	0.95
	12
	

	Frings and Wentura (2006) Expt 2
	0.6745
	0.82
	12
	

	Schwaninger and Mast (2005) abA same
	0.9467
	0.97
	7
	Small sample size

	Schwaninger and Mast (2005) abA diff
	0.8325
	0.91
	7
	Small sample size

	Schwaninger and Mast (2005) baB diff
	0.4169
	0.65
	7
	Small sample size

	Schwaninger and Mast (2005) baB same
	0.8592
	0.93
	7
	Small sample size

	Dalton and Lavie (2004) Expts 1A and 1B
	0.5341
	0.71
	8
	

	Dalton and Lavie (2004) 2A and 2B
	0.3235
	0.57
	8
	

	Starreveld et al (2004) Expt 4 Incompatible
	0.7906
	0.89
	6
	Small sample size

	Briggs and Swanson (1970) Expt 1
	0.5083
	0.71
	27
	

	Briggs and Swanson (1970) Expt 2
	0.3891
	0.62
	9
	

	Fitts and Deininger (1954)
	0.694
	0.83
	20
	

	Broadbent and Gregory (1965)
	0.9197
	0.96
	4
	Small sample size

	Santee and Egeth (1982) - Data Limited
	0.5699
	0.75
	5
	Small sample size

	Santee and Egeth (1982) Resource Limited
	0.6668
	0.82
	5
	Small sample size

	Proctor et al (2013) SRC Task  Expt 3
	0.7708
	0.88
	8
	

	Thomson et al (2015) Expt 1 Stable
	0.8268
	0.91
	6
	Small sample size

	Thomson et al (2015)  Expt 1 Variable
	0.735
	0.86
	6
	Small sample size

	Thomson et al (2015) Expt 2 Stable
	0.7215
	0.85
	6
	Small sample size

	Thomson et al (2015) Expt 2 Variable
	0.3974
	0.63
	6
	Small sample size

	Maloney et al (2010) Expt 1
	0.9482
	0.97
	4
	Small sample size

	Swanson et al (1972)
	0.9789
	0.99
	6
	Small sample size

	Beller (1970)
	0.5548
	0.75
	16
	

	Johnson et al (2002)
	0.924
	0.96
	8
	

	Proctor and Vu (2010) Left Stimulus
	0.5948
	0.77
	16
	

	Proctor and Vu (2010) Right Stimulus
	0.6737
	0.82
	16
	

	Proctor et al (2013) SRC Task
	0.5517
	0.74
	8
	

	Proctor et al (2013) Simon Task
	0.9002
	0.95
	8
	

	Schuberth et al (1981)


	0.5596
	0.75
	8
	

	Smulders (1995) 
	0.9464
	0.97
	4
	Small sample size

	Schneider and Logan (2005) App B 0 SOA


	0.6288
	0.79
	6
	Small sample size

	Schneider and Logan (2005) App C 0 SOA
	0.4629
	0.68
	18
	

	Friesen and Kingstone (1998) consolidated data
	0.9351
	0.97
	24
	

	Pomerantz and Pristach (1989) Expt 1
	0.829
	0.91
	9
	

	Pomerantz and Pristach (1989) Expt 2
	0.777
	0.88
	9
	

	Pomerantz and Pristach (1989) Expt 3


	0.8001
	0.89
	9
	

	Pomerantz and Pristach (1989) Expt 4
	0.8714
	0.93
	9
	

	Pomerantz and Pristach (1989) Expt 5
	0.9817
	0.99
	9
	

	Pomerantz and Pristach (1989) Expt 6
	0.9281
	0.96
	9
	

	Pomerantz and Pristach (1989) Expt 7
	0.8908


	0.94
	9
	

	Pomerantz and Pristach (1989) Expt 8
	0.8003
	0.89
	9
	

	Pomerantz and Pristach (1989) Expt 9
	0.2726
	0.52
	9
	

	Pomerantz and Pristach (1989) Expt 10
	0.7545
	0.87
	9
	

	Pomerantz and Pristach (1989) Expt 11
	0.8872
	0.94
	9
	

	Pomerantz and Pristach (1989) Expt 12
	0.4607
	0.68
	9
	

	Pomerantz and Pristach (1989) Expt 13
	0.8422
	0.92
	9
	


Table 1 Sources for probability of failure versus Response Time Correlation
References
Beller, H. K. (1970). Parallel and serial stages in matching. Journal of Experimental Psychology, 84(2), 213-219.

Blais, C., Stefanidi, A., & Brewer, G. A. (2014). The Gratton effect remains after controlling for contingencies and stimulus repetitions. Frontiers in Psychology, 5, 1207, 1-11, doi: 10.3389/fpsyg.2014.01207

Briggs, G. E., & Swanson, J. M. (1970). Encoding, decoding, and central functions in human information processing. Journal of Experimental Psychology, 86(2), 296-308.

Broadbent, D. E., & Gregory, M. (1965). On the interaction of S-R Compatibility with other variables affecting reaction time. British Journal of Psychology, 56(1), 61-67.

Cho, R. Y., Nystrom, L. E., Brown, E. T., Jones, A. D., Braver, T. S., Holmes, P. J., & Cohen, J. D. (2002). Mechanisms underlying dependencies of performance on stimulus history in a two-alternative forced-choice task. Cognitive, Affective, & Behavioral Neuroscience, 2(4), 283-299.

Dalton, P., & Lavie, N. (2004). Auditory attentional capture: effects of singleton distractor sounds. Journal of Experimental Psychology: Human Perception and Performance, 30(1), 180-193.

Fitts, P. M., & Deininger, R. L. (1954). SR compatibility: correspondence among paired elements within stimulus and response codes. Journal of Experimental Psychology, 48(6), 483-492.

Fitts, P. M., & Seeger, C. M. (1953). SR compatibility: spatial characteristics of stimulus and response codes. Journal of Experimental Psychology, 46(3), 199-210.

Friesen, C. K., & Kingstone, A. (1998). The eyes have it! Reflexive orienting is triggered by nonpredictive gaze. Psychonomic Bulletin & Review, 5(3), 490-495.

Frings, C., & Wentura, D. (2006). Negative priming is stronger for task-relevant dimensions: Evidence of flexibility in the selective ignoring of distractor information. The Quarterly Journal of Experimental Psychology, 59(4), 683-693.

Jacobs, J., Hwang, G., Curran, T., & Kahana, M. J. (2006). EEG oscillations and recognition memory: theta correlates of memory retrieval and decision making. Neuroimage, 32(2), 978-987.

Jentzsch, I., & Sommer, W. (2002). Functional localization and mechanisms of sequential effects in serial reaction time tasks. Perception & Psychophysics, 64(7), 1169-1188.

Jones, A. D., Cho, R. Y., Nystrom, L. E., Cohen, J. D., & Braver, T. S. (2002). A computational model of anterior cingulate function in speeded response tasks: Effects of frequency, sequence, and conflict. Cognitive, Affective, & Behavioral Neuroscience, 2(4), 300-317.

Leuthold, H., & Jentzsch, I. (2002). Distinguishing neural sources of movement preparation and execution: An electrophysiological analysis. Biological Psychology, 60(2), 173-198.

Maloney, E. A., Risko, E. F., Preston, F., Ansari, D., & Fugelsang, J. (2010). Challenging the reliability and validity of cognitive measures: The case of the numerical distance effect. Acta Psychologica, 134(2), 154-161.

Pomerantz, J. R., & Pristach, E. A. (1989). Emergent features, attention, and perceptual glue in visual form perception. Journal of Experimental Psychology: Human Perception and Performance, 15(4), 635-649.

Proctor, R. W., Yamaguchi, M., Dutt, V., & Gonzalez, C. (2013). Dissociation of SR compatibility and Simon effects with mixed tasks and mappings. Journal of Experimental Psychology: Human Perception and Performance, 39(2), 593-609.

Proctor, R. W., & Vu, K. P. L. (2010). Stimulus–response compatibility for mixed mappings and tasks with unique responses. The Quarterly Journal of Experimental Psychology, 63(2), 320-340.

Santee, J. L., & Egeth, H. E. (1982). Do reaction time and accuracy measure the same aspects of letter recognition?. Journal of Experimental Psychology: Human Perception and Performance, 8(4), 489-501.

Schneider, D. W., & Logan, G. D. (2005). Modeling task switching without switching tasks: a short-term priming account of explicitly cued performance. Journal of Experimental Psychology: General, 134(3), 343-367.

Schneider, D. W., & Logan, G. D. (2009). Selecting a response in task switching: Testing a model of compound cue retrieval. Journal of Experimental Psychology: Learning, Memory, and Cognition, 35(1), 122-136.

Schuberth, R. E., Spoehr, K. T., & Lane, D. M. (1981). Effects of stimulus and contextual information on the lexical decision process. Memory & Cognition, 9(1), 68-77.
Schwaninger, A. and Mast, F. W. (2005), The face-inversion effect can be explained by the capacity limitations of an orientation normalization mechanism. Japanese Psychological Research, 47(3), 216–222. 

Senders, V. L. (1952). The effect of number of dials on qualitative reading of a multiple dial panel.  WADC technical report, 52-182, Wright-Patterson Air Force Base, Ohio: United States Air Force (1952).

Smulders, F. T., Kok, A., Kenemans, J. L., & Bashore, T. R. (1995). The temporal selectivity of additive factor effects on the reaction process revealed in ERP component latencies. Acta Psychologica, 90(1), 97-109.

Soetens, E., Deboeck, M., & Hueting, J. (1984). Automatic aftereffects in two-choice reaction time: A mathematical representation of some concepts. Journal of Experimental Psychology: Human Perception and Performance, 10(4), 581-598.

Starreveld, P. A., Theeuwes, J., & Mortier, K. (2004). Response selection in visual search: the influence of response compatibility of nontargets. Journal of Experimental Psychology: Human Perception and Performance, 30(1), 56-78.

Swanson, J. M., Johnsen, A. M., & Briggs, G. E. (1972). Recoding in a memory search task. Journal of Experimental Psychology, 93(1), 1-9.

Thomson, D. R., Smilek, D., & Besner, D. (2015). Reducing the vigilance decrement: The effects of perceptual variability. Consciousness and Cognition, 33, 386-397.

Vervaeck, K. R., & Boer, L. C. (1980). Sequential effects in two-choice reaction time: Subjective expectancy and automatic after-effect at short response-stimulus intervals. Acta Psychologica, 44(2), 175-190.
1

[image: image1]