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Probability cueing effect refers to a spatial bias to a certain region where a target is frequently presented. It is thought to be

one of the representative forms of incidental learning that shows the efficiency of human visual system. The probability cueing

paradigm provides evidence for habitual attention, which cannot be explained by the top-down and bottom-up attention dichotomy.

In the current review article, we examined the key properties of the probability cueing effect and suggested a simple model of

probability learning. In addition, we propose a possible direction of neuroimaging studies to test the suggested model and to

explore the neural mechanisms of probability cueing effect.
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Figure 1. A schematic illustration of the probability cueing paradigm. A. A sample search display of a trial. Participants perform a

visual search task where they search for a target (T) among distractors (L). B. A sample probability distribution of the training

phase (left) and the testing phase (right). The search display is divided into invisible quadrants and each quadrant has different

probability of target appearance. During the training phase, the target appears at one of the quadrants with high probability (50%:

“Rich” condition), and at remaining quadrants with low probability (16.67% each; “Sparse” condition). During the testing phase, the

target appears at every quadrant with equal probability (25% each). C. An example result of probability cueing paradigm. If

probability distribution is implicitly learned, reaction times (RTs) of the rich condition would be significantly faster than those of the

sparse condition even in the testing phase, implying a spatial bias toward the quadrant with a high probability of target appearance.
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SAE 54 Aol BT ARS SES AR BE Ee A fARHE BorAAL 1, 3, 42H ] B A9l AHA
ol 27140l ARE gerpis FESUE PHlee & 08 Yol 7R 2" ALY AR wk &
Wagenmakers, 2013)0.=, S5 ©A vt E3F of7pz]o] WA AFPC] AlZF FAS gt & WA AP M 24}
A5 EF el A B A0 FHE Hsto] WS #He] EX 5ol ST 2AHEHO] FA A=
v Aor d5T 4 Sk AE AR digh Fde sl A WA ARET #A 28F ZAolth Al WA AlRHlA =
Aol oAl 24, F Az g IS AR Ao A & A=l AREH| SEIH AR 24 SAeS
Fole Z1 A= 9 gEo] Jool wet oE Zolet = F WA AIgET FopAH, 2, 3, 4AREHY] A
+ AR AEZE QU] whiol R Gl A=e] AT & ol Ade] Bl Wobd Zojrt. o]AH HAjo] AP
Bol TS M Alg 4 Atk AT AP A, A BEA g9 Ex Aol BldstA Edsty, A= ARzio]
Aol g7] wiwel He FHo g Aot FUstE A winjtt o] of A4 mAl| MEze ARde HsiA n
B FAACR Be fAbAoR A FAS ettt s WA AR A4 3ol FA4HH. Aol wAEA wet
A MRl Al " Al o]50] H= AEETHA] FEH &E AXE A 5F A=9 A4 £F &E 22
ARl w1 Qo AlZF 'A Al o]55 F2] o T
@ FAACl £S5, A= Koyt o)L et FEH FE A4l dA &E Exof| sEIthE A2
CH(iang et al., 2015). Aol Ao whet A Aol SEA FE| WA=
54 F9ol F8 A=l STIUA o FAo FA F2 HA Fadths Ae onist, ofo] wE A A
AR S, TE 999 AeSE dastis o HalRKA) ERE fdAgth A4 ] Hskge A4 &
o Alejoch €4 L4590 2AHEY oS B0, Figure 2 A9 £ HEE AHES ZATL FHE A 7t
oA Hzol, A ARYoA Fi Z=Fo] 24| Uittt HwA A2 ¥ xubols 7 Aol b= ¢j5Fo] A7)
Hoo] AR A Aol WrgEe] 24 mgo]l FAskE whEol A= Abde] T wiwitt 242 2 oz W3}
FE 2N Aefe AT I Ay 2R 2 jity & Z1) 20| 8% d99lA 9 A & gE2
A, > A, > A, > > A,=0
e N e N N
e /"(’.Y-"—\k\ N NN P
Knowledge L Knowledge), n Knowledge, . knowledg\e)) __ (Knowledge) , ,  (Knowledge
Representation vy 2 o \\ 3 oS n
NNy NN L : (loo?o\?, .
Priority
Map
Visual T T T T
Search T T
Association | * w i
coton [ | * | [ . PN
Reinforcement Low Priority High Priority

Figure 2. A simple cognitive model of probability cueing effect. A priority map is generated based on the knowledge representation,

and the visual search occurs according to the degree of priority. When a target is successfully detected, the attentional shift to the

target region is reinforced, and the priority map is updated accordingly. As the trial progresses, the amount of change in the

knowledge representation (A) converges to zero. Once the knowledge is consolidated, the priority map is used for the upcoming visual

search without further updates. Fach column represents a trial, and the shaded area represents the cognitive processes. 2 x 2 matrix

implies a search array, which is divided into invisible quadrants. The brightness of each quadrant in the second row indicates the

search priority. “T” of the third row indicates the target region, and a star—shaped figure of the fourth row indicates that the

attentional shift to the region is reinforced.
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