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Introduction

The Attentional Blink (AB) paradigm uses a Rapid Serial Visual Presentation (RSVP) stream, with two targets (denoted T1 and T2). There is a period of approximately 500 msec during which processing of T1 seems to impair the ability to detect and report T2  (Raymond, Shapiro and Arnell 1992).  This suggests that the deployment of attention to processing T1 has a temporal window of a little over half a second. This interpretation is complicated by lag 1 sparing, which is the robust finding of almost unimpaired performance on T2 when it immediately follows T1. 

Early theories of the AB have posited that the blink is the result of interference between the T1, T1+1, T2 and T2+1 items (Raymond, Shapiro and Arnell 1992).  In this formulation, the existence of distractors is key to producing the particular U shape of the AB curve.     Specifically, it is the T1+1 distractor that reduces the accuracy of a lag-2 T2 by entering the visual buffer along with the T1.

Another theoretical account posits the AB as the result of the interaction of two stages of processing (Chun and Potter 1995).  Consolidation of the T1 in the second stage prevents the processing of T2.  T1+1 items are important in causing the blink in that they make T1 processing more difficult

We have implemented a model of the AB, which combines this two-stage architecture with a token-based account of working memory (Kanwisher, 1987).  This model makes explicit the prediction that it is the temporal characteristics of the token binding process that determines the shape and time course of the blink, and not the sequential arrangement of targets.  Specifically, our model predicts that the shape of the blink curve will be constant with respect to time, such that at a presentation rate of 20 items/sec, the maximal depth of the blink will be obtained at lags 4-6, recovery will occur by lags 10-12, and there will be strong lag-2 sparing.  This paper will then describe an experiment that confirms these results empirically.  These results are generally incompatible with the intereference theory of Raymond, Shapiro, and Arnell (1992).

Modelling the AB

A complete description of this model is beyond the scope of this submission format.  Accordingly, this text will focus on the general architecture of the model.  A full specification can be found online at http://www.cs.kent.ac.uk/projects/cncs/online/bw5/iccm2004/.

This model uses a continuous firing rate representation of neural units, arranged in a series of layers representing a series of processing steps from early visual traces, through semantic processing and eventually leading to consolidation in working memory through recurrent sustained activation of working memory tokens.   All units are connected by fixed inhibitory and excitatory connections.  

Our implementation is strongly influence by the two-stage model of Chun (1997) in which the first stage performs low level visual and semantic processing of the RSVP stream.  This stage can hold multiple items simultaneously, each in a localist fashion.  However, lateral and feedforward inhibition effects cause weak activation traces for masked items, which is the case for all items in an RSVP stream.  This feature sets the stage for T1+1 blanks attenuating the blink (Chun and Potter 1995), which is not described here.  Representations in this first stage are akin to Types in the Types-Tokens distinction of Kanwisher (1987)

The second stage implements a token system that binds working memory tokens to the type information in the first stage.  This system is capacity limited in that it can only bind one token at a time.  In order to protect the integrity of this binding process, a transient attentional mechanism is deactivated during token binding.  The unavailability of this resource makes it difficult for a T2 to reach an activation level sufficient to undergo tokenization at a relative lag of 200-500 msec following the T1.  

Critically, in this model, it is the temporal dynamics of the token binding process that determine the shape of the blink.  If the T2 follows closely enough after the T1, it receives a strong benefit from the transient attentional episode triggered by the T1, and is capable of being included in the T1’s token binding process.  The time course of this attentional transient is relatively unaffected by either the strength of the targets, or the number of distractors, that intervene between T1 and T2.  Consequently, this model predicts that at a much faster presentation rate, lag 2 sparing should be strongly evident.  

The duration of the blink is also independent of the number of items, being instead a function of the time between T1 and T2.   The presentation of input to the model assumes that some letters are more visible through the stream of distractors than others, and this is modeled by presenting inputs at varying strengths to the input layer.  The result of this variance is such that weaker traces caused by the faster presentation rate affect the depth of the blink and the baseline performance, rather than the duration. 
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In this work, this model was presented with streams at 10 and 20 items/sec (100 and 50 msec SOA’s).  The task is similar to that of Chun and Potter (1995), in which targets are categorically distinct from distractors (e.g. letters in a digit stream).  For the 20 item/sec presentation rate, it was necessary to increase the strength of bottom-up connections so that higher layers were excited above threshold by the 50 msec stimuli.  This modification represents the presumed adaptation of low level feature detectors to the more rapid presentation rate.

Figure 1 illustrates the output of the model in the 10 and 20 item/sec rates.  Note that for the faster rate, the leftmost position in the graph represents lag-2, the next lag-4, etc up to lag 16.  For the slow rate, data points represent lags 1-8. Criticially, in this model, distractors serve primarily as low level feature masks, as supported by recent data from Maki et al (2003).   Distractors are capable of evoking traces in the semantic layer of the network, but these traces are suppressed by a task demand system prior to entry into the token binding system.

Figure 1: Model data for fast and slow rates.

Empirical Results

Empirical studies of human volunteers were undertaken to test the results of the model in comparing the AB from 10 and 20 item/sec presentation rates in two experiments.  In 

the first, 14 volunteers were presented with two blocks of a task similar to that of Chun & Potter (1995) as described above.  Items were 93 msec in duration with no intervening blank space and presented in black on a white background.  RSVP streams were 17-21 items in length with the T1 appearing from positions 5-9 and the T2 appearing 1-8 positions later.  For the faster presentation rate, items were presented for 53 msec and all RSVP parameters were doubled, presenting a similar temporal profile between T1 and T2.  Results are depicted in Figure 2.  Results closely match that of the model, with impaired performance for the faster rate, but a blink curve of a nearly identical shape.  

Figure 2: Empirical data for fast and slow rates.  Bars represent standard error.

Conclusions
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In conclusion, this work presents computational evidence and empirical validation that the AB shape is dictated by the temporal lag between T1 and T2, rather than the sequential arrangement of the targets in between.   Consequently, clear Lag-2 sparing exists for a presentation rate of 20 items/sec. This result stands against the predictions of existing formulations of the interference model but is well explained by the two-stage model of Chun & Potter (1995) and Chun (1997).  In our formulation, a token binding system serves as the second stage, and the temporal requirements of binding the T1 to a token determine the shape of the blink. If T2 arrives within 100 msec of the T1, it is spared, regardless of intervening distractors, which primarily serve as visual masks in initial stages of processing.  
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2letters

		uk		80		74				a		1		65

		kb		74		66				b		2		66

		ac		65		67				c		3		67

		ak		65		74				d		4		68

										e		5		69

		at		65		79				f		6		70

		bt		66		79				g		7		71

		tv		79		81				h		8		72

										j		9		73

		an		65		69				k		10		74

										l		11		75

		ha		72		65				n		12		76

		pa		77		65				p		13		77

		be		66		69				r		14		78

		he		72		69				t		15		79

		re		78		69				u		16		80

		jr		73		78				v		17		81

		ad		65		68				y		18		82
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		Basic data across all users

		all				0.729332		0.475966		0.416026		0.434413		0.450959		0.522515

						0.0192477		0.0217223		0.0435123		0.0411509		0.0332145		0.0339514

						0.0958333		0.0446429		0.0133333		0.00318471		0.00623053		0.00539084

						T1

				cond		0.849661		0.894797		0.905455		0.908997		0.904561		0.905394

						0.020733		0.0188731		0.0279351		0.020691		0.0180612		0.019573

				raw		0.837879		0.90101		0.912121		0.916414		0.910606		0.90404

						0.027657		0.0141256		0.0166972		0.0115777		0.0151536		0.0204686

		run1
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						0.15493		0.04		0.0116279		0.00990099		0.0196078		0.0173913				0.779464		0.539286		0.470944		0.472985		0.463431		0.562856

						T1
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						0.0353947		0.0490191		0.0574026		0.0374332		0.0293207		0.0346752				0.858228		0.903778		0.890918		0.915434		0.907353		0.869663

				raw		0.771212		0.883333		0.893939		0.908333		0.871212		0.89697				0.888509		0.914945		0.939499		0.907522		0.922018		0.958788

						0.0523605		0.0288675		0.0259684		0.0154887		0.0241357		0.030407
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						0.705729		0.456103		0.413935		0.405031		0.439319		0.511844		T1raw		0.771212		0.883333		0.893939		0.908333		0.871212		0.89697

						0.0218844		0.0249533		0.0506763		0.0339939		0.0377588		0.0290589				0.859091		0.912879		0.912879		0.918939		0.92197		0.873485

						0.0943396		0.0648148		0.020202		0		0		0				0.883333		0.906818		0.929545		0.92197		0.938636		0.941667

						T1

						0.858228		0.903778		0.890918		0.915434		0.907353		0.869663		Swaps		0.15493		0.04		0.0116279		0.00990099		0.0196078		0.0173913

						0.0346086		0.0309388		0.029468		0.0298581		0.0249249		0.038865				0.0943396		0.0648148		0.020202		0		0		0

				raw		0.859091		0.912879		0.912879		0.918939		0.92197		0.873485				0.0502793		0.03125		0.00869565		0		0		0

		run3

						T2

						0.779464		0.539286		0.470944		0.472985		0.463431		0.562856

						0.0267316		0.027374		0.0545881		0.0616111		0.0528779		0.0540667

						0.0502793		0.03125		0.00869565		0		0		0

						T1

				cond		0.888509		0.914945		0.939499		0.907522		0.922018		0.958788

						0.027792		0.0215072		0.0267597		0.0365929		0.019695		0.0163704

				raw		0.883333		0.906818		0.929545		0.92197		0.938636		0.941667

		No t1-1 Blank				0.749924		0.471957		0.419659		0.439323		0.436388		0.527729		noblank		0.749924		0.471957		0.419659		0.439323		0.436388		0.527729
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		T1-1 Blank				0.708493		0.480916		0.411032		0.428289		0.464355		0.517407

						0.0190817		0.0423911		0.049669		0.0499586		0.0327189		0.0335325

						0.0954357		0.0508475		0.00671141		0.00625		0.0118343		0

						T1

						0.865152		0.940404		0.918687		0.946465		0.937374		0.935354
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		No prime				0.737536		0.517402		0.432387		0.428863		0.437472		0.507813		NoPrime		0.737536		0.517402		0.432387		0.428863		0.437472		0.507813

						0.0377419		0.0425688		0.0593705		0.0389735		0.0552906		0.0423592				0.728362		0.442404		0.45869		0.451597		0.463081		0.560154

						0.0662252		0.0438596		0.0210526		0		0		0.00884956				0.735188		0.473137		0.375409		0.436495		0.457358		0.501452

						T1

						0.854167		0.916667		0.916667		0.916667		0.925		0.929167

						0.0279352		0.0167506		0.0177667		0.0177667		0.024986		0.0168029

		T1+1				0.728362		0.442404		0.45869		0.451597		0.463081		0.560154

						0.0255925		0.0303573		0.0525464		0.0510308		0.0367022		0.0381432

						0.132075		0.0545455		0.0176991		0		0.0176991		0

						T1

						0.815909		0.909091		0.919697		0.918182		0.904545		0.894697

						0.033812		0.0166839		0.015581		0.0238847		0.0151326		0.0285878

		T1+2				0.735188		0.473137		0.375409		0.436495		0.457358		0.501452

						0.0254365		0.0376199		0.0263557		0.0550662		0.0449608		0.0404676

						0.0882353		0.0357143		0		0.00934579		0		0.00819672

						T1

						0.863636		0.880303		0.912121		0.915909		0.909091		0.89697

						0.0292428		0.0226767		0.0283459		0.0188178		0.0166839		0.0221129

		Swaps with alpha,   all 3 runs

		swaps Alpha				0.0434783		0.0714286		0.111111		0		0		0

		swaps neut				0.0952381		0.0451613		0.0109489		0.00358423		0.00677966		0.00584795

		Swapsanti				0.1875		0		0		0		0		0

						0		0.142857		1		0		0		0

						0.146154		0.0344828		0		0.010989		0.0210526		0.0186916

						0.6		0		0		0		0		0

		Lucas practice

		Day1

						0.631579		0.433962		0.212766		0.296296		0.470588		0.5		T2		0.631579		0.433962		0.212766		0.296296		0.470588		0.5

						0		0		0		0		0		0				0.705882		0.492958		0.371429		0.549296		0.591549		0.471429

						0.25		0.173913		0.1		0		0.0416667		0		T1		0.633333		0.883333		0.783333		0.9		0.85		0.833333

						T1														0.944444		0.986111		0.972222		0.986111		0.986111		0.972222

						0.633333		0.883333		0.783333		0.9		0.85		0.833333

						0		0		0		0		0		0

		Day2				0.705882		0.492958		0.371429		0.549296		0.591549		0.471429

						0		0		0		0		0		0

						0.0416667		0		0.0384615		0		0		0

						T1

						0.944444		0.986111		0.972222		0.986111		0.986111		0.972222

						0		0		0		0		0		0

		Su Li practice

		Day 1				0.897436		0.488372		0.416667		0.603774		0.645833		NaN		0.808511		NaN		0.72		T2		0.897436		0.488372		0.416667		0.603774		0.645833				0.808511				0.72

						0		0		0		0		0		NaN		0		NaN		0				0.75		0.680851		0.666667		0.804348		0.75				0.659574

						0.428571		0.0952381		0		0.09375		0.0322581		NaN		0		NaN		0		T1		0.661017		0.781818		0.827586		0.929825		0.827586				0.824561				0.847458

						T1																				0.8		0.79661		0.864407		0.766667		0.8				0.79661

						0.661017		0.781818		0.827586		0.929825		0.827586		NaN		0.824561		NaN		0.847458

						0		0		0		0		0		NaN		0		NaN		0

		Day 2				0.75		0.680851		0.666667		0.804348		0.75		NaN		0.659574		NaN		NaN

						0		0		0		0		0		NaN		0		NaN		NaN

						0.333333		0.03125		0.0294118		0		0		NaN		0		NaN		NaN

						T1

						0.8		0.79661		0.864407		0.766667		0.8		NaN		0.79661		NaN		NaN

						0		0		0		0		0		NaN		0		NaN		NaN

						Case then T2 is either Z or S

						Prime at T1+1

						T2																		S or Z

						0.826746		0.296212		0.334688		0.353896		0.527273		0.519441		NaN		NaN		NaN		T2		0.826746		0.296212		0.334688		0.353896		0.527273		0.519441

						0.051737		0.057333		0.0764349		0.0821043		0.0962876		0.0841591		NaN		NaN		NaN				0.790476		0.406724		0.223846		0.315909		0.368218		0.430395

						0.163636		0.04		0		0		0		0		NaN		NaN		NaN				0.754167		0.488492		0.323853		0.380916		0.382698		0.460278

						T1

						0.829774		0.924636		0.894733		0.900032		0.946281		0.84776		NaN		NaN		NaN

						0.0522963		0.0295441		0.0335539		0.0354913		0.0245915		0.0574782		NaN		NaN		NaN

						prime at T1 + 2

						T2

						0.790476		0.406724		0.223846		0.315909		0.368218		0.430395		NaN		NaN		NaN

						0.0293175		0.0772776		0.0656731		0.0660314		0.0784684		0.0788744		NaN		NaN		NaN

						0.0188679		0.0588235		0		0.04		0		0		NaN		NaN		NaN

						T1

						0.864538		0.902417		0.917929		0.951292		0.924531		0.875712		NaN		NaN		NaN

						0.0484831		0.0302935		0.0458909		0.0212592		0.0296775		0.0424204		NaN		NaN		NaN

																								vs:  S or Z, prime 1		T1 + 1

						No prime																				0.826746		0.296212		0.334688		0.353896		0.527273		0.519441

						0.754167		0.488492		0.323853		0.380916		0.382698		0.460278										0.687649		0.508214		0.513196		0.504644		0.463439		0.573664

						0.0521342		0.0823731		0.0883103		0.0617762		0.0875592		0.0606436

						0.0612245		0.03125		0		0		0		0.0263158										T1+2

						T1																				0.790476		0.406724		0.223846		0.315909		0.368218		0.430395

						0.926429		0.89877		0.93283		0.897024		0.954242		0.874517										0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.0314799		0.030244		0.0292657		0.0433617		0.0247442		0.0395944										no prime

																										0.754167		0.488492		0.323853		0.380916		0.382698		0.460278

																										0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

		When T2 is NOT S or Z

						T1 + 1 prime

						T2																		NOT s or Z

				T2		0.687649		0.508214		0.513196		0.504644		0.463439		0.573664										0.687649		0.508214		0.513196		0.504644		0.463439		0.573664

						0.0229336		0.028615		0.0540238		0.0468315		0.0510668		0.0372063										0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.115385		0.0588235		0.0246914		0		0.0273973		0										0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

						T1

				T1		0.819596		0.892645		0.928344		0.933754		0.882393		0.907646

						0.0318978		0.0295206		0.0149377		0.020849		0.022331		0.030489

						T1 + 2 prime

				T2		0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.0298034		0.0326153		0.0264784		0.0639125		0.0353138		0.0367481

						0.119658		0.025641		0		0		0		0.0123457

						T1

				T1		0.871804		0.866125		0.917857		0.903525		0.906027		0.904395

						0.029884		0.0302017		0.0246202		0.0214114		0.0254974		0.027439

						No prime

				T2		0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

						0.0421176		0.0323331		0.0584418		0.0601388		0.0628691		0.0386234

						0.0686275		0.0487805		0.0266667		0		0		0

						T1

				T1		0.825093		0.929965		0.916996		0.927438		0.913242		0.9573

						0.0350702		0.0241829		0.0186592		0.0183845		0.0379193		0.0129374





		0		0		0		0.0267316		0.0267316		0.0218844		0.0218844		0.0376886		0.0376886

		0		0		0		0.027374		0.027374		0.0249533		0.0249533		0.0379547		0.0379547

		0		0		0		0.0545881		0.0545881		0.0506763		0.0506763		0.0431836		0.0431836

		0		0		0		0.0616111		0.0616111		0.0339939		0.0339939		0.0464274		0.0464274

		0		0		0		0.0528779		0.0528779		0.0377588		0.0377588		0.044911		0.044911

		0		0		0		0.0540667		0.0540667		0.0290589		0.0290589		0.0649261		0.0649261



Run1

run2

run3

T2 conditional



		0		0		0		0.0346086		0.0346086		0.0346086		0.0346086		0.0353947		0.0353947

		0		0		0		0.0309388		0.0309388		0.0309388		0.0309388		0.0490191		0.0490191

		0		0		0		0.029468		0.029468		0.029468		0.029468		0.0574026		0.0574026

		0		0		0		0.0298581		0.0298581		0.0298581		0.0298581		0.0374332		0.0374332

		0		0		0		0.0249249		0.0249249		0.0249249		0.0249249		0.0293207		0.0293207

		0		0		0		0.038865		0.038865		0.038865		0.038865		0.0346752		0.0346752



Run

Run2

Run3

T1conditional



		0		0		0		0.0523605		0.0523605		0		0.027657		0.027657

		0		0		0		0.0288675		0.0288675		0		0.0141256		0.0141256

		0		0		0		0.0259684		0.0259684		0		0.0166972		0.0166972

		0		0		0		0.0154887		0.0154887		0		0.0115777		0.0115777

		0		0		0		0.0241357		0.0241357		0		0.0151536		0.0151536

		0		0		0		0.030407		0.030407		0		0.0204686		0.0204686



Run1

Run2

Run3

Average

T1raw



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Run1

Run2

Run3

Swaps



		0		0		0		0		0.0321253		0.0321253		0.0301554		0.0301554		0.0243817		0.0243817		0.0190817		0.0190817

		0		0		0		0		0.0130631		0.0130631		0.019826		0.019826		0.0227115		0.0227115		0.0423911		0.0423911

		0		0		0		0		0.0172828		0.0172828		0.0209215		0.0209215		0.0434779		0.0434779		0.049669		0.049669

		0		0		0		0		0.0141594		0.0141594		0.0185223		0.0185223		0.0360096		0.0360096		0.0499586		0.0499586

		0		0		0		0		0.0137944		0.0137944		0.0201071		0.0201071		0.0421547		0.0421547		0.0327189		0.0327189

		0		0		0		0		0.022688		0.022688		0.0221014		0.0221014		0.0410209		0.0410209		0.0335325		0.0335325



T2 No Blank

T2 Blank

T1 NoBlank

T1 Blank

T1 -1 Slot



		0		0		0		0.0254365		0.0254365		0.0255925		0.0255925

		0		0		0		0.0376199		0.0376199		0.0303573		0.0303573

		0		0		0		0.0263557		0.0263557		0.0525464		0.0525464

		0		0		0		0.0550662		0.0550662		0.0510308		0.0510308

		0		0		0		0.0449608		0.0449608		0.0367022		0.0367022

		0		0		0		0.0404676		0.0404676		0.0381432		0.0381432



No Prime

T1+1

T1+2

Orthographic Priming



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Swaps alpha

Swaps neutral

Swaps anti

Swaps by alpha order



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



T2 Day1

T2 day2

T1 Day1

T1 Day2

Practice effects in one subject



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



T2 Day1

T2 Day2

T1 Day 1

T1 Day 2

Su Li data



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0





		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



SZ T1 +1

No SZ  T1+1

SZ T1+2

No SZ T1+2

SZ no prime

No SZ no prime



		

		Good pairs

		T2

		0.881818		0.741191		0.65845		0.620307		0.792791		0.863786		0.910996		0.891142

		0.0753931		0.067087		0.0835246		0.0946672		0.0524381		0.0477914		0.0349944		0.0454286

		0.176471		0.0322581		0		0		0		0		0		0.0121951

		T1

		0.701299		0.928571		0.948013		0.964394		0.903102		0.893466		0.948485		0.944691

		0.0534551		0.0335183		0.0237852		0.0189394		0.0364976		0.0318773		0.0267286		0.0283429

		Bad pairs

		0.821584		0.650043		0.707076		0.729014		0.813351		0.815828		0.875847		0.859169

		0.0335572		0.0733813		0.0879609		0.0655473		0.0484703		0.0505996		0.0664818		0.0628809

		0.325843		0.0410959		0.011236		0		0		0.0173913		0		0

		T1

		0.684628		0.897663		0.968332		0.952208		0.947174		0.969852		0.939394		0.938736

		0.0460949		0.0374719		0.0134798		0.0182815		0.016369		0.0166409		0.0303069		0.0246221

		1		1		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		1		1		1		0		1		1

		1		0		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		1		0		1		1		1		1		0

		1		1		1		0		1		1		1		0

		1		1		1		1		0		1		1		1

		1		1		0		1		0		1		1		1

		0		0		0		1		0		1		1		1

		0		0		1		0		1		1		0		1

		0		1		1		0		1		1		1		0

		0		1		1		0		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		0		0		1		0		1		1

		1		1		0		0		1		1		1		1

		1		1		1		0		1		1		0		1

		1		0		1		0		1		1		1		1

		1		1		0		0		0		1		1		1

		1		1		0		1		1		0		1		1

		1		1		1		1		1		1		1		1

		1		0		0		1				0		1		1

		1		0		0		1				0		1		1

		1		0		0		1				1		1		1

		1		1		0		1				1		0		1

		1		1		1		1				1		1		1

		1		0		0		1				0		1		1

		1		1		0		1				1				1

		0				1		0				1				1

		0				0		1								0

		1						1								1

		1						1								1

		1						0								1

		1						0

		1						0

		1						0

		1						0

		1						0

		1						0

		1						0

		1

		1

		1

		1		1		1		1		1		1		1		1

		1		1		1		1		0		0		1		1

		1		1		0		1		1		1		1		1

		0		0		1		1		1		1		1		1

		1		0		1		1		1		1		1		0

		1		0		1		1		1		1		1		0

		1		1		1		1		0		0		1		1

		1		1		1		1		1		1		0		1

		1		1		1		1		1		1		1		1

		0		1		1		1		1		1		0		1

		1		0		0		0		0		1		1		0

		1		1		0		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		0		0		1		0		0		0		1

		0		0		1		0		1		0		0		1

		1		0		1		0		1		1		1		1

		0		0		1		0		1		1		1		1

		1		0		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		0		1		1		0		1		1		1

		0		1		1		1		1		1		1		0

		1		1		1		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		1		1		0		0		1		1		1

		0		0		1		1		0		1		1		1

		1		0		0		1		1		1		0		1

		1		1		0		1		1		1		0		0

		0		0		1		1		1		0		0		1

		1		1		1		0		1		1		1		1

		1		0		0		0		0		1		0		1

		0		0		0		0		1		0		0		1

		1		1		0		0		1		1		1		0

		1		0		0		1		0		1		1		1

		1		0		0		1		1		1		1		1

		1		1		0		1		1		1		1

		1		0		1		1		1		1		1

		1		1				0				1		1

		1		1				0				1		1

		1		0				1				1		1

		1		0				0				0		1

		1						0				1		1

		1						1				1		1

		1						0				1		1

		0						0						1

		0						0						1

		1						0						1

		0						1						0

		1						1						1

		1												1

		1												1

		0

		1

		1

		1

		1

		0

		1

		0

		1

		1

		1

		1

		1

		0

		1

		1

		1

		1

		1

		1

		1

		1

		1

		0





		0		0		0.0335572		0.0335572		0.0753931		0.0753931

		0		0		0.0733813		0.0733813		0.067087		0.067087

		0		0		0.0879609		0.0879609		0.0835246		0.0835246

		0		0		0.0655473		0.0655473		0.0946672		0.0946672

		0		0		0.0484703		0.0484703		0.0524381		0.0524381

		0		0		0.0505996		0.0505996		0.0477914		0.0477914

		0		0		0.0664818		0.0664818		0.0349944		0.0349944

		0		0		0.0628809		0.0628809		0.0454286		0.0454286



goodpair

badpair

Model T1 Data, Non Conditional!



		0.893007		0.682576		0.627165		0.621212		0.831169		0.893939		0.889322		0.868182		easy

		0.90241		0.594661		0.590476		0.574495		0.709848		0.804437		0.814935		0.775433		hard

		T1!!!																				T2

		hard																				hard

		T2																				T2

		0.90241		0.594661		0.590476		0.574495		0.709848		0.804437		0.814935		0.775433						0.797698		0.422676		0.423639		0.385714		0.652551		0.784439		0.773724		0.746599

		0.0458951		0.10005		0.109869		0.0892963		0.10613		0.0571244		0.0644835		0.0946209						0.0449379		0.0725236		0.105702		0.0980714		0.0814757		0.0597333		0.0614637		0.0631322

		0.2375		0.0512821		0		0		0		0.0185185		0		0						0.345794		0.030303		0		0		0		0		0		0

		T1																				T1

		0.618623		0.886501		0.919084		0.903535		0.783081		0.835924		0.870996		0.840909						0.787029		0.92123		0.93631		0.934524		0.868452		0.933496		0.931179		0.929563

		0.0647365		0.0547004		0.0291382		0.0569079		0.0628321		0.0511923		0.0610276		0.0732149						0.0432278		0.0377152		0.0320209		0.0292073		0.0368371		0.0295754		0.0344061		0.0296408

																						0.0498609		NaN		NaN		NaN		0		0		0		0

		easy

		T2

		0.893007		0.682576		0.627165		0.621212		0.831169		0.893939		0.889322		0.868182						0.929563		0.769643		0.724405		0.726276		0.815193		0.855867		0.934524		0.816241

		0.0436348		0.0929487		0.107916		0.11643		0.0572919		0.050366		0.0431124		0.0471648						0.0466465		0.0847256		0.0813803		0.078207		0.0537451		0.0495354		0.0212703		0.0523776

		0.336957		0.0243902		0.0243902		0		0		0		0		0						0.237624		0.0735294		0		0		0		0		0.0138889		0

		T1																				T1

		0.859091		0.971861		0.931818		1		0.969697		0.893939		0.981818		0.981818						0.601691		0.85737		0.942659		0.955782		0.918452		0.849915		0.971655		0.928571

		0.0424242		0.018944		0.0369585		0		0.030303		0.0450742		0.0181818		0.0181818						0.0491184		0.0485181		0.0222024		0.0252448		0.0241488		0.0565388		0.0213205		0.0515756

																						0.0458418		NaN		NaN		0		0		0		0.0142857		0





		0		0		0.0436348		0.0436348		0.0458951		0.0458951

		0		0		0.0929487		0.0929487		0.10005		0.10005

		0		0		0.107916		0.107916		0.109869		0.109869

		0		0		0.11643		0.11643		0.0892963		0.0892963

		0		0		0.0572919		0.0572919		0.10613		0.10613

		0		0		0.050366		0.050366		0.0571244		0.0571244

		0		0		0.0431124		0.0431124		0.0644835		0.0644835

		0		0		0.0471648		0.0471648		0.0946209		0.0946209



EasyT1

HardT1



		0		0		0.0466465		0.0466465		0.0449379		0.0449379

		0		0		0.0847256		0.0847256		0.0725236		0.0725236

		0		0		0.0813803		0.0813803		0.105702		0.105702

		0		0		0.078207		0.078207		0.0980714		0.0980714

		0		0		0.0537451		0.0537451		0.0814757		0.0814757

		0		0		0.0495354		0.0495354		0.0597333		0.0597333

		0		0		0.0212703		0.0212703		0.0614637		0.0614637

		0		0		0.0523776		0.0523776		0.0631322		0.0631322



EasyT2

HardT2



		0		0		0.0491184		0.0491184		0.0432278		0.0432278

		0		0		0.0485181		0.0485181		0.0377152		0.0377152

		0		0		0.0222024		0.0222024		0.0320209		0.0320209

		0		0		0.0252448		0.0252448		0.0292073		0.0292073

		0		0		0.0241488		0.0241488		0.0368371		0.0368371

		0		0		0.0565388		0.0565388		0.0295754		0.0295754

		0		0		0.0213205		0.0213205		0.0344061		0.0344061

		0		0		0.0515756		0.0515756		0.0296408		0.0296408



EasyT2

HardT2



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Easy

Hard

Swaps, Experimental
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Chart6

		100		100		2.6		2.6

		200		200		6.1		6.1

		300		300		7.8		7.8

		400		400		8.1		8.1

		500		500		6.4		6.4

		600		600		3.8		3.8

		700		700		3.5		3.5

		800		800		4.7		4.7
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modeldata

		

																								Model		T2

																								0.78		0.31		0.21		0.3		0.45		0.75		1

																										0.56		0.43		0.45		0.6		0.9		1

				Model		T2																		1		0.9		0.91		1		1		1		1

				63		32		30		39		48		59		87

						56		49		52		59		78		85								T1

				100		100		100		100		100		100		100								0.89		0.91		0.94		0.94		0.94		0.94		0.94

																										1		1		1		1		1		1

				T1																				0.74		0.91		0.91		0.91		0.91		0.91		0.91

				77		82		83		83		83		83		83

						100		100		100		100		100		100								Swaps

				70		78		80		83		83		83		83								344		0.2		0.1		0.1		0.05		0.03		0.02

																										0.26		0.12		0.1		0.06		0.03		0.01

				Swaps																				0.5		0.33		0.2		0.1		0.03		0		0

				35		7		1		0		0		0		0

						6		0		0		0		0		0

				35		26		19		3		1		0		0

				Real data		T2

				0.880023		0.629437		0.557966		0.573909		0.73312		0.840326		0.878953		0.814905

						0.848604		0.731856		0.750817		0.795401		0.831169		0.858602		0.85119

				0.978084		0.795807		0.743031		0.809935		0.891581		0.902459		0.961204		0.95401

						T1

				0.71688		0.888889		0.923077		0.935897		0.90812		0.882479		0.910256		0.895299

						0.974206		0.978175		0.988095		0.988095		0.994048		0.980159		0.988095

				0.708333		0.849206		0.914683		0.914683		0.916667		0.884921		0.884921		0.873016

				Swap errors

				0.28		0.0564516		0.00900901		0		0.00694444		0.00628931		0		0

						0.0294118		0.0223464		0.00537634		0		0		0		0

				0.134503		0.0114943		0		0.00531915		0.00487805		0.00502513		0.00947867		0.00483092

				60		60		0		10		0.5384615385

				60		60		10		10		0.5

				60		60		20		10		0.4666666667

				60		60		0		10		0.5384615385

				Chun & Potter						giesbrecht

				T1		T2		sawps		T2 Last in line

				67		76		29.75		98

				81		34		15.75		95

				90		32		4.5		95

				78		47		4		92

				81		70		3.5		96

				88		79		2		98

				89		77		1		98

				90		81		0.5

		Gies		98		95		95		92		96		98		98

		t1		67		81		89		78		81		88		89		90		0

		t2		76		34		32		47		70		79		77		81		0

				29.75		15.75		4.5		4		3.5		2		1		0.5		0

		t2 T1+1				75		56		70		71		73		80

						sdsdsdw

				2312

				Model		T2

				63		32		30		39		48		49		87

						56		49		52		59		78		85

				100		100		100		100		100		100		100

				T1

				77		82		83		83		83		83		83

						100		100		100		100		100		100

				70		78		8		83		83		83		83

				Swaps

				35		7		1		0		0		0		0

						6		0		0		0		0		0

				35		26		19		3		1		0		0

				Our data		50 Msec paradigm

				T2

				66		28		20		30		44		55		51		61

				100 msec paradigm

				88		60		54		58		73		82		87		79

				Model:

				58		23		24		35		45		64		63		64

				84		45		44		53		62		83		79		80

		error

		100msec		2.6		6.1		7.8		8.1		6.4		3.8		3.5		4.7

				7.5		5.9		3		5.7		8.7		6.6		5.9		5.5				0.066063		0		0.059217		0		0.0545775

				100		200		300		400		500		600		700		800





modeldata

		0.880023				0.978084

		0.629437		0.848604		0.795807

		0.557966		0.731856		0.743031

		0.573909		0.750817		0.809935

		0.73312		0.795401		0.891581

		0.840326		0.831169		0.902459

		0.878953		0.858602		0.961204

		0.814905		0.85119		0.95401



o

Basic Condition

T1+1 Blank

T2+1 BLank

Experimental data



dataout

		35				35

		7		6		26

		1		0		19

		0		0		3

		0		0		1

		0		0		0

		0		0		0



Basic Condition

T1+1 Blank

T2+1 BLank

Swaps, Model



letteradj

		0.28				0.134503

		0.0564516		0.0294118		0.0114943

		0.00900901		0.0223464		0

		0		0.00537634		0.00531915

		0.00694444		0		0.00487805

		0.00628931		0		0.00502513

		0		0		0.00947867

		0		0		0.00483092



Basic Condition

T1+1 Blank

T2+1 BLank

Swaps, Experimental



easyhard

		77				70

		82		100		78

		83		100		80

		83		100		83

		83		100		83

		83		100		83

		83		100		83



Basic Condition

T1+1 Blank

T2+1 BLank

Model T1 Data, Non Conditional!



		0.71688				0.708333

		0.888889		0.974206		0.849206

		0.923077		0.978175		0.914683

		0.935897		0.988095		0.914683

		0.90812		0.988095		0.916667

		0.882479		0.994048		0.884921

		0.910256		0.980159		0.884921

		0.895299		0.988095		0.873016



Basic Condition

T1+1 Blank

T2+1 BLank

Experimental T1 Data, Non Conditional!



		63				100

		32		56		100

		30		49		100

		39		52		100

		48		59		100

		59		78		100

		87		85		100



Basic Condition

T1+1 Blank

T2+1 BLank

Model data:   T2|T1



		77				70

		82		100		78

		83		100		80

		83		100		83

		83		100		83

		83		100		83

		83		100		83



Basic Condition

T1+1 Blank

T2+1 BLank

Model data: Inversions and T1 Performance



		35				35

		7		6		26

		1		0		19

		0		0		3

		0		0		1

		0		0		0

		0		0		0





		76				98

		34		75		95

		32		56		95

		47		70		92

		70		71		96

		79		73		98

		77		80		98



Basic Condition

T1+1 Blank

T2+1 BLank

Human data:   T2|T1



		67

		81

		89

		78

		81

		88

		89



Basic Condition

Human Data: Inversions and T1 Performance



		29.75		0		0

		15.75

		4.5

		4

		3.5

		2

		1
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		0		0
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		Basic data across all users

		all				0.729332		0.475966		0.416026		0.434413		0.450959		0.522515

						0.0192477		0.0217223		0.0435123		0.0411509		0.0332145		0.0339514

						0.0958333		0.0446429		0.0133333		0.00318471		0.00623053		0.00539084

						T1

				cond		0.849661		0.894797		0.905455		0.908997		0.904561		0.905394

						0.020733		0.0188731		0.0279351		0.020691		0.0180612		0.019573

				raw		0.837879		0.90101		0.912121		0.916414		0.910606		0.90404

						0.027657		0.0141256		0.0166972		0.0115777		0.0151536		0.0204686

		run1

						0.706895		0.430238		0.364178		0.427203		0.447522		0.495746		T2		0.706895		0.430238		0.364178		0.427203		0.447522		0.495746

						0.0376886		0.0379547		0.0431836		0.0464274		0.044911		0.0649261				0.705729		0.456103		0.413935		0.405031		0.439319		0.511844

						0.15493		0.04		0.0116279		0.00990099		0.0196078		0.0173913				0.779464		0.539286		0.470944		0.472985		0.463431		0.562856

						T1

				cond		0.803075		0.861137		0.86782		0.916059		0.88008		0.883432		T1cond		0.803075		0.861137		0.86782		0.916059		0.88008		0.883432

						0.0353947		0.0490191		0.0574026		0.0374332		0.0293207		0.0346752				0.858228		0.903778		0.890918		0.915434		0.907353		0.869663

				raw		0.771212		0.883333		0.893939		0.908333		0.871212		0.89697				0.888509		0.914945		0.939499		0.907522		0.922018		0.958788

						0.0523605		0.0288675		0.0259684		0.0154887		0.0241357		0.030407

		run2

						0.705729		0.456103		0.413935		0.405031		0.439319		0.511844		T1raw		0.771212		0.883333		0.893939		0.908333		0.871212		0.89697

						0.0218844		0.0249533		0.0506763		0.0339939		0.0377588		0.0290589				0.859091		0.912879		0.912879		0.918939		0.92197		0.873485

						0.0943396		0.0648148		0.020202		0		0		0				0.883333		0.906818		0.929545		0.92197		0.938636		0.941667

						T1

						0.858228		0.903778		0.890918		0.915434		0.907353		0.869663		Swaps		0.15493		0.04		0.0116279		0.00990099		0.0196078		0.0173913

						0.0346086		0.0309388		0.029468		0.0298581		0.0249249		0.038865				0.0943396		0.0648148		0.020202		0		0		0

				raw		0.859091		0.912879		0.912879		0.918939		0.92197		0.873485				0.0502793		0.03125		0.00869565		0		0		0

		run3

						T2

						0.779464		0.539286		0.470944		0.472985		0.463431		0.562856

						0.0267316		0.027374		0.0545881		0.0616111		0.0528779		0.0540667

						0.0502793		0.03125		0.00869565		0		0		0

						T1

				cond		0.888509		0.914945		0.939499		0.907522		0.922018		0.958788

						0.027792		0.0215072		0.0267597		0.0365929		0.019695		0.0163704

				raw		0.883333		0.906818		0.929545		0.92197		0.938636		0.941667

		No t1-1 Blank				0.749924		0.471957		0.419659		0.439323		0.436388		0.527729		noblank		0.749924		0.471957		0.419659		0.439323		0.436388		0.527729

						0.0243817		0.0227115		0.0434779		0.0360096		0.0421547		0.0410209		blank		0.708493		0.480916		0.411032		0.428289		0.464355		0.517407

						0.0962343		0.0377358		0.0198675		0		0		0.0110497		t1noblank		0.810606		0.861616		0.905556		0.886364		0.883838		0.872727

						T1												b1blank#		0.865152		0.940404		0.918687		0.946465		0.937374		0.935354

						0.810606		0.861616		0.905556		0.886364		0.883838		0.872727

						0.0301554		0.019826		0.0209215		0.0185223		0.0201071		0.0221014

		T1-1 Blank				0.708493		0.480916		0.411032		0.428289		0.464355		0.517407

						0.0190817		0.0423911		0.049669		0.0499586		0.0327189		0.0335325

						0.0954357		0.0508475		0.00671141		0.00625		0.0118343		0

						T1

						0.865152		0.940404		0.918687		0.946465		0.937374		0.935354

						0.0321253		0.0130631		0.0172828		0.0141594		0.0137944		0.022688

		No prime				0.737536		0.517402		0.432387		0.428863		0.437472		0.507813		NoPrime		0.737536		0.517402		0.432387		0.428863		0.437472		0.507813

						0.0377419		0.0425688		0.0593705		0.0389735		0.0552906		0.0423592				0.728362		0.442404		0.45869		0.451597		0.463081		0.560154

						0.0662252		0.0438596		0.0210526		0		0		0.00884956				0.735188		0.473137		0.375409		0.436495		0.457358		0.501452

						T1

						0.854167		0.916667		0.916667		0.916667		0.925		0.929167

						0.0279352		0.0167506		0.0177667		0.0177667		0.024986		0.0168029

		T1+1				0.728362		0.442404		0.45869		0.451597		0.463081		0.560154

						0.0255925		0.0303573		0.0525464		0.0510308		0.0367022		0.0381432

						0.132075		0.0545455		0.0176991		0		0.0176991		0

						T1

						0.815909		0.909091		0.919697		0.918182		0.904545		0.894697

						0.033812		0.0166839		0.015581		0.0238847		0.0151326		0.0285878

		T1+2				0.735188		0.473137		0.375409		0.436495		0.457358		0.501452

						0.0254365		0.0376199		0.0263557		0.0550662		0.0449608		0.0404676

						0.0882353		0.0357143		0		0.00934579		0		0.00819672

						T1

						0.863636		0.880303		0.912121		0.915909		0.909091		0.89697

						0.0292428		0.0226767		0.0283459		0.0188178		0.0166839		0.0221129

		Swaps with alpha,   all 3 runs

		swaps Alpha				0.0434783		0.0714286		0.111111		0		0		0

		swaps neut				0.0952381		0.0451613		0.0109489		0.00358423		0.00677966		0.00584795

		Swapsanti				0.1875		0		0		0		0		0

						0		0.142857		1		0		0		0

						0.146154		0.0344828		0		0.010989		0.0210526		0.0186916

						0.6		0		0		0		0		0

		Lucas practice

		Day1

						0.631579		0.433962		0.212766		0.296296		0.470588		0.5		T2		0.631579		0.433962		0.212766		0.296296		0.470588		0.5

						0		0		0		0		0		0				0.705882		0.492958		0.371429		0.549296		0.591549		0.471429

						0.25		0.173913		0.1		0		0.0416667		0		T1		0.633333		0.883333		0.783333		0.9		0.85		0.833333

						T1														0.944444		0.986111		0.972222		0.986111		0.986111		0.972222

						0.633333		0.883333		0.783333		0.9		0.85		0.833333

						0		0		0		0		0		0

		Day2				0.705882		0.492958		0.371429		0.549296		0.591549		0.471429

						0		0		0		0		0		0

						0.0416667		0		0.0384615		0		0		0

						T1

						0.944444		0.986111		0.972222		0.986111		0.986111		0.972222

						0		0		0		0		0		0

		Su Li practice

		Day 1				0.897436		0.488372		0.416667		0.603774		0.645833		NaN		0.808511		NaN		0.72		T2		0.897436		0.488372		0.416667		0.603774		0.645833				0.808511				0.72

						0		0		0		0		0		NaN		0		NaN		0				0.75		0.680851		0.666667		0.804348		0.75				0.659574

						0.428571		0.0952381		0		0.09375		0.0322581		NaN		0		NaN		0		T1		0.661017		0.781818		0.827586		0.929825		0.827586				0.824561				0.847458

						T1																				0.8		0.79661		0.864407		0.766667		0.8				0.79661

						0.661017		0.781818		0.827586		0.929825		0.827586		NaN		0.824561		NaN		0.847458

						0		0		0		0		0		NaN		0		NaN		0

		Day 2				0.75		0.680851		0.666667		0.804348		0.75		NaN		0.659574		NaN		NaN

						0		0		0		0		0		NaN		0		NaN		NaN

						0.333333		0.03125		0.0294118		0		0		NaN		0		NaN		NaN

						T1

						0.8		0.79661		0.864407		0.766667		0.8		NaN		0.79661		NaN		NaN

						0		0		0		0		0		NaN		0		NaN		NaN

						Case then T2 is either Z or S

						Prime at T1+1

						T2																		S or Z

						0.826746		0.296212		0.334688		0.353896		0.527273		0.519441		NaN		NaN		NaN		T2		0.826746		0.296212		0.334688		0.353896		0.527273		0.519441

						0.051737		0.057333		0.0764349		0.0821043		0.0962876		0.0841591		NaN		NaN		NaN				0.790476		0.406724		0.223846		0.315909		0.368218		0.430395

						0.163636		0.04		0		0		0		0		NaN		NaN		NaN				0.754167		0.488492		0.323853		0.380916		0.382698		0.460278

						T1

						0.829774		0.924636		0.894733		0.900032		0.946281		0.84776		NaN		NaN		NaN

						0.0522963		0.0295441		0.0335539		0.0354913		0.0245915		0.0574782		NaN		NaN		NaN

						prime at T1 + 2

						T2

						0.790476		0.406724		0.223846		0.315909		0.368218		0.430395		NaN		NaN		NaN

						0.0293175		0.0772776		0.0656731		0.0660314		0.0784684		0.0788744		NaN		NaN		NaN

						0.0188679		0.0588235		0		0.04		0		0		NaN		NaN		NaN

						T1

						0.864538		0.902417		0.917929		0.951292		0.924531		0.875712		NaN		NaN		NaN

						0.0484831		0.0302935		0.0458909		0.0212592		0.0296775		0.0424204		NaN		NaN		NaN

																								vs:  S or Z, prime 1		T1 + 1

						No prime																				0.826746		0.296212		0.334688		0.353896		0.527273		0.519441

						0.754167		0.488492		0.323853		0.380916		0.382698		0.460278										0.687649		0.508214		0.513196		0.504644		0.463439		0.573664

						0.0521342		0.0823731		0.0883103		0.0617762		0.0875592		0.0606436

						0.0612245		0.03125		0		0		0		0.0263158										T1+2

						T1																				0.790476		0.406724		0.223846		0.315909		0.368218		0.430395

						0.926429		0.89877		0.93283		0.897024		0.954242		0.874517										0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.0314799		0.030244		0.0292657		0.0433617		0.0247442		0.0395944										no prime

																										0.754167		0.488492		0.323853		0.380916		0.382698		0.460278

																										0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

		When T2 is NOT S or Z

						T1 + 1 prime

						T2																		NOT s or Z

				T2		0.687649		0.508214		0.513196		0.504644		0.463439		0.573664										0.687649		0.508214		0.513196		0.504644		0.463439		0.573664

						0.0229336		0.028615		0.0540238		0.0468315		0.0510668		0.0372063										0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.115385		0.0588235		0.0246914		0		0.0273973		0										0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

						T1

				T1		0.819596		0.892645		0.928344		0.933754		0.882393		0.907646

						0.0318978		0.0295206		0.0149377		0.020849		0.022331		0.030489

						T1 + 2 prime

				T2		0.718286		0.516302		0.448759		0.491544		0.49418		0.531682

						0.0298034		0.0326153		0.0264784		0.0639125		0.0353138		0.0367481

						0.119658		0.025641		0		0		0		0.0123457

						T1

				T1		0.871804		0.866125		0.917857		0.903525		0.906027		0.904395

						0.029884		0.0302017		0.0246202		0.0214114		0.0254974		0.027439

						No prime

				T2		0.734599		0.544071		0.521468		0.463181		0.472252		0.516121

						0.0421176		0.0323331		0.0584418		0.0601388		0.0628691		0.0386234

						0.0686275		0.0487805		0.0266667		0		0		0

						T1

				T1		0.825093		0.929965		0.916996		0.927438		0.913242		0.9573

						0.0350702		0.0241829		0.0186592		0.0183845		0.0379193		0.0129374





		0		0		0		0.0267316		0.0267316		0.0218844		0.0218844		0.0376886		0.0376886

		0		0		0		0.027374		0.027374		0.0249533		0.0249533		0.0379547		0.0379547

		0		0		0		0.0545881		0.0545881		0.0506763		0.0506763		0.0431836		0.0431836

		0		0		0		0.0616111		0.0616111		0.0339939		0.0339939		0.0464274		0.0464274

		0		0		0		0.0528779		0.0528779		0.0377588		0.0377588		0.044911		0.044911

		0		0		0		0.0540667		0.0540667		0.0290589		0.0290589		0.0649261		0.0649261



Run1

run2

run3

T2 conditional



		0		0		0		0.0346086		0.0346086		0.0346086		0.0346086		0.0353947		0.0353947

		0		0		0		0.0309388		0.0309388		0.0309388		0.0309388		0.0490191		0.0490191

		0		0		0		0.029468		0.029468		0.029468		0.029468		0.0574026		0.0574026

		0		0		0		0.0298581		0.0298581		0.0298581		0.0298581		0.0374332		0.0374332

		0		0		0		0.0249249		0.0249249		0.0249249		0.0249249		0.0293207		0.0293207

		0		0		0		0.038865		0.038865		0.038865		0.038865		0.0346752		0.0346752



Run

Run2

Run3

T1conditional



		0		0		0		0.0523605		0.0523605		0		0.027657		0.027657

		0		0		0		0.0288675		0.0288675		0		0.0141256		0.0141256

		0		0		0		0.0259684		0.0259684		0		0.0166972		0.0166972

		0		0		0		0.0154887		0.0154887		0		0.0115777		0.0115777

		0		0		0		0.0241357		0.0241357		0		0.0151536		0.0151536

		0		0		0		0.030407		0.030407		0		0.0204686		0.0204686



Run1

Run2

Run3

Average

T1raw



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Run1

Run2

Run3

Swaps



		0		0		0		0		0.0321253		0.0321253		0.0301554		0.0301554		0.0243817		0.0243817		0.0190817		0.0190817

		0		0		0		0		0.0130631		0.0130631		0.019826		0.019826		0.0227115		0.0227115		0.0423911		0.0423911

		0		0		0		0		0.0172828		0.0172828		0.0209215		0.0209215		0.0434779		0.0434779		0.049669		0.049669

		0		0		0		0		0.0141594		0.0141594		0.0185223		0.0185223		0.0360096		0.0360096		0.0499586		0.0499586

		0		0		0		0		0.0137944		0.0137944		0.0201071		0.0201071		0.0421547		0.0421547		0.0327189		0.0327189

		0		0		0		0		0.022688		0.022688		0.0221014		0.0221014		0.0410209		0.0410209		0.0335325		0.0335325



T2 No Blank

T2 Blank

T1 NoBlank

T1 Blank

T1 -1 Slot



		0		0		0		0.0254365		0.0254365		0.0255925		0.0255925

		0		0		0		0.0376199		0.0376199		0.0303573		0.0303573

		0		0		0		0.0263557		0.0263557		0.0525464		0.0525464

		0		0		0		0.0550662		0.0550662		0.0510308		0.0510308

		0		0		0		0.0449608		0.0449608		0.0367022		0.0367022

		0		0		0		0.0404676		0.0404676		0.0381432		0.0381432



No Prime

T1+1

T1+2

Orthographic Priming



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Swaps alpha

Swaps neutral

Swaps anti

Swaps by alpha order



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



T2 Day1

T2 day2

T1 Day1

T1 Day2

Practice effects in one subject



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



T2 Day1

T2 Day2

T1 Day 1

T1 Day 2

Su Li data



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0





		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



SZ T1 +1

No SZ  T1+1

SZ T1+2

No SZ T1+2

SZ no prime

No SZ no prime



		

		Good pairs

		T2

		0.881818		0.741191		0.65845		0.620307		0.792791		0.863786		0.910996		0.891142

		0.0753931		0.067087		0.0835246		0.0946672		0.0524381		0.0477914		0.0349944		0.0454286

		0.176471		0.0322581		0		0		0		0		0		0.0121951

		T1

		0.701299		0.928571		0.948013		0.964394		0.903102		0.893466		0.948485		0.944691

		0.0534551		0.0335183		0.0237852		0.0189394		0.0364976		0.0318773		0.0267286		0.0283429

		Bad pairs

		0.821584		0.650043		0.707076		0.729014		0.813351		0.815828		0.875847		0.859169

		0.0335572		0.0733813		0.0879609		0.0655473		0.0484703		0.0505996		0.0664818		0.0628809

		0.325843		0.0410959		0.011236		0		0		0.0173913		0		0

		T1

		0.684628		0.897663		0.968332		0.952208		0.947174		0.969852		0.939394		0.938736

		0.0460949		0.0374719		0.0134798		0.0182815		0.016369		0.0166409		0.0303069		0.0246221

		1		1		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		1		1		1		0		1		1

		1		0		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		1		0		1		1		1		1		0

		1		1		1		0		1		1		1		0

		1		1		1		1		0		1		1		1

		1		1		0		1		0		1		1		1

		0		0		0		1		0		1		1		1

		0		0		1		0		1		1		0		1

		0		1		1		0		1		1		1		0

		0		1		1		0		1		1		1		1

		1		1		1		1		1		1		1		1

		1		1		0		0		1		0		1		1

		1		1		0		0		1		1		1		1

		1		1		1		0		1		1		0		1

		1		0		1		0		1		1		1		1

		1		1		0		0		0		1		1		1

		1		1		0		1		1		0		1		1

		1		1		1		1		1		1		1		1

		1		0		0		1				0		1		1

		1		0		0		1				0		1		1

		1		0		0		1				1		1		1

		1		1		0		1				1		0		1

		1		1		1		1				1		1		1

		1		0		0		1				0		1		1

		1		1		0		1				1				1

		0				1		0				1				1

		0				0		1								0

		1						1								1

		1						1								1

		1						0								1

		1						0

		1						0

		1						0

		1						0

		1						0

		1						0

		1						0

		1

		1

		1

		1		1		1		1		1		1		1		1

		1		1		1		1		0		0		1		1

		1		1		0		1		1		1		1		1

		0		0		1		1		1		1		1		1

		1		0		1		1		1		1		1		0

		1		0		1		1		1		1		1		0

		1		1		1		1		0		0		1		1

		1		1		1		1		1		1		0		1

		1		1		1		1		1		1		1		1

		0		1		1		1		1		1		0		1

		1		0		0		0		0		1		1		0

		1		1		0		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		0		0		1		0		0		0		1

		0		0		1		0		1		0		0		1

		1		0		1		0		1		1		1		1

		0		0		1		0		1		1		1		1

		1		0		1		1		1		1		1		1

		1		1		1		1		1		1		1		1

		1		0		1		1		0		1		1		1

		0		1		1		1		1		1		1		0

		1		1		1		1		1		1		1		1

		1		1		0		1		1		1		1		1

		1		1		1		0		0		1		1		1

		0		0		1		1		0		1		1		1

		1		0		0		1		1		1		0		1

		1		1		0		1		1		1		0		0

		0		0		1		1		1		0		0		1

		1		1		1		0		1		1		1		1

		1		0		0		0		0		1		0		1

		0		0		0		0		1		0		0		1

		1		1		0		0		1		1		1		0

		1		0		0		1		0		1		1		1

		1		0		0		1		1		1		1		1

		1		1		0		1		1		1		1

		1		0		1		1		1		1		1

		1		1				0				1		1

		1		1				0				1		1

		1		0				1				1		1

		1		0				0				0		1

		1						0				1		1

		1						1				1		1

		1						0				1		1

		0						0						1

		0						0						1

		1						0						1

		0						1						0

		1						1						1

		1												1

		1												1

		0

		1

		1

		1

		1

		0

		1

		0

		1

		1

		1

		1

		1

		0

		1

		1

		1

		1

		1

		1

		1

		1

		1

		0





		0		0		0.0335572		0.0335572		0.0753931		0.0753931

		0		0		0.0733813		0.0733813		0.067087		0.067087

		0		0		0.0879609		0.0879609		0.0835246		0.0835246

		0		0		0.0655473		0.0655473		0.0946672		0.0946672

		0		0		0.0484703		0.0484703		0.0524381		0.0524381

		0		0		0.0505996		0.0505996		0.0477914		0.0477914

		0		0		0.0664818		0.0664818		0.0349944		0.0349944

		0		0		0.0628809		0.0628809		0.0454286		0.0454286



goodpair

badpair

Model T1 Data, Non Conditional!



		0.893007		0.682576		0.627165		0.621212		0.831169		0.893939		0.889322		0.868182		easy

		0.90241		0.594661		0.590476		0.574495		0.709848		0.804437		0.814935		0.775433		hard

		T1!!!																				T2

		hard																				hard

		T2																				T2

		0.90241		0.594661		0.590476		0.574495		0.709848		0.804437		0.814935		0.775433						0.797698		0.422676		0.423639		0.385714		0.652551		0.784439		0.773724		0.746599

		0.0458951		0.10005		0.109869		0.0892963		0.10613		0.0571244		0.0644835		0.0946209						0.0449379		0.0725236		0.105702		0.0980714		0.0814757		0.0597333		0.0614637		0.0631322

		0.2375		0.0512821		0		0		0		0.0185185		0		0						0.345794		0.030303		0		0		0		0		0		0

		T1																				T1

		0.618623		0.886501		0.919084		0.903535		0.783081		0.835924		0.870996		0.840909						0.787029		0.92123		0.93631		0.934524		0.868452		0.933496		0.931179		0.929563

		0.0647365		0.0547004		0.0291382		0.0569079		0.0628321		0.0511923		0.0610276		0.0732149						0.0432278		0.0377152		0.0320209		0.0292073		0.0368371		0.0295754		0.0344061		0.0296408

																						0.0498609		NaN		NaN		NaN		0		0		0		0

		easy

		T2

		0.893007		0.682576		0.627165		0.621212		0.831169		0.893939		0.889322		0.868182						0.929563		0.769643		0.724405		0.726276		0.815193		0.855867		0.934524		0.816241

		0.0436348		0.0929487		0.107916		0.11643		0.0572919		0.050366		0.0431124		0.0471648						0.0466465		0.0847256		0.0813803		0.078207		0.0537451		0.0495354		0.0212703		0.0523776

		0.336957		0.0243902		0.0243902		0		0		0		0		0						0.237624		0.0735294		0		0		0		0		0.0138889		0

		T1																				T1

		0.859091		0.971861		0.931818		1		0.969697		0.893939		0.981818		0.981818						0.601691		0.85737		0.942659		0.955782		0.918452		0.849915		0.971655		0.928571

		0.0424242		0.018944		0.0369585		0		0.030303		0.0450742		0.0181818		0.0181818						0.0491184		0.0485181		0.0222024		0.0252448		0.0241488		0.0565388		0.0213205		0.0515756

																						0.0458418		NaN		NaN		0		0		0		0.0142857		0





		0		0		0.0436348		0.0436348		0.0458951		0.0458951

		0		0		0.0929487		0.0929487		0.10005		0.10005

		0		0		0.107916		0.107916		0.109869		0.109869

		0		0		0.11643		0.11643		0.0892963		0.0892963

		0		0		0.0572919		0.0572919		0.10613		0.10613

		0		0		0.050366		0.050366		0.0571244		0.0571244

		0		0		0.0431124		0.0431124		0.0644835		0.0644835

		0		0		0.0471648		0.0471648		0.0946209		0.0946209



EasyT1

HardT1



		0		0		0.0466465		0.0466465		0.0449379		0.0449379

		0		0		0.0847256		0.0847256		0.0725236		0.0725236

		0		0		0.0813803		0.0813803		0.105702		0.105702

		0		0		0.078207		0.078207		0.0980714		0.0980714

		0		0		0.0537451		0.0537451		0.0814757		0.0814757

		0		0		0.0495354		0.0495354		0.0597333		0.0597333

		0		0		0.0212703		0.0212703		0.0614637		0.0614637

		0		0		0.0523776		0.0523776		0.0631322		0.0631322



EasyT2

HardT2



		0		0		0.0491184		0.0491184		0.0432278		0.0432278

		0		0		0.0485181		0.0485181		0.0377152		0.0377152

		0		0		0.0222024		0.0222024		0.0320209		0.0320209

		0		0		0.0252448		0.0252448		0.0292073		0.0292073

		0		0		0.0241488		0.0241488		0.0368371		0.0368371

		0		0		0.0565388		0.0565388		0.0295754		0.0295754

		0		0		0.0213205		0.0213205		0.0344061		0.0344061

		0		0		0.0515756		0.0515756		0.0296408		0.0296408



EasyT2

HardT2



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Easy

Hard

Swaps, Experimental




