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The reactivation of memories can transiently render them vulnerable to and updated with newly learned information. Recent

evidence implicates prediction error as necessary to trigger such reconsolidation processes. However, it is unknown how the

prediction error level relates to memory updating. Using a 3-day object learning paradigm, we tested the updating of memories

as a function of prediction error during reactivation. On Day 1, participants learned the first list of objects divided into a few

subsets. On Day 2, the experimental group was reminded of the first list and then learned the second list while the control

group went through reverse order. Notably, when the memories of the first list were reactivated, different levels of prediction

error occurred for the subsets. On Day 3, the experimental group was more likely to misattribute the source of objects from the

second list as being from the first list, the extent of which was prominent with a moderate level of prediction error. No such

pattern was observed for the control group. These results indicate that only a moderate prediction error is required for memory

updating and that a new memory may be formed when there is too much prediction error. The current study suggests that

prediction error is a necessary but not sufficient condition for memory updating.
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Figure 1. Procedure and design of Experiment 1. A. Overview of the 3-day

object learning paradigm. B. Conditions and example stimuli.

The 30% and

70% conditions were merged into a single 50% condition in Experiment 2.
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Figure 2. The tasks and example trials. A. A learning trial and a test trial in the Day
1 and 2 learning phase. Participants associated each color with a set of objects (left)
and performed an associative memory test (right). B. Three reminder trials in the Day
2 reactivation procedure. Depending on prediction error, each color cue preceded either
its associated objects or white noise images. C. A memory test trial in the Day 3 test
phase. Upon seceing an object, participants decided when they had seen it and
subsequently rated their confidence on the decision. Only if they reported that the
object had been presented in Day 1 or 2, their color-object associative memory and

corresponding confidence were probed.
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Figure 3. Results of Experiment 1. A. Mean proportions
of objects on the source memory test attributed to List 1
or List 2 for each list. B. Mean proportions of intrusion
as a function of prediction error. Error bars represent

95% within—subject confidence intervals.
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2014; Hardwicke et al., 2016; Klingmiiller et al., 2017).
1 o= o] A+F=9l Aggst At Oﬂ?ﬂ-‘?‘rg kst
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Figure 4. Results of Experiment 2. A. Mean proportions
of objects on the source memory test attributed to List 1
or List 2 for each list. B. Mean proportions of intrusion
as a function of prediction error. Error bars represent

95% within—subject confidence intervals.

24.0%; List 2 27181, 25.7%). 3
]l, List 2 2719D9 2 x 2 WFgMe #3t 2, 27

gt BATHA, 3 = 328, p = .079, n5 = .09.
A3t List 1 @Fe} List 2 @A Aol A
olmigiott(p < .05, SA-DAANE= &
nlska] ASktHp = 1). o] A¥= Ad 19 et A}
o, AdATNA AR GOl 7o) A4 Eo] HEE WE
S oJu|gtck(Hupbach et al., 2009). $HH,
TE F7IE 24T A9 1o49F wpzkrt

2 % List 1 @79 (AT 2.73, 54|
Ak 276)Het List 2 @791 BR(AEH-T 3.09, SAH
3000l B & RS Rolatgich Ye 0AUList |
QAL List 2 2ASNE] 2 x 2 WgAS ayet A,
EE29] FaT= FYu|SHRAITHA, 3 = 32.43, p < .001,
ne = 49), FHo] Faret oY Asag2 {ojulss]
AATHFs C 1. olHF A= EAEF

ozt ATl List 2 97U ol Wa olg 4

=

(source confusion)

& 5[ A7 w7

Fote] 20H(0%, 50%, 100%)2 ¥ H|-&(proportion
intrusion)& AFSHATHILE 4B). 71 A3, AR TlA
R QU FEfe] W HlEe] UeidthEdE AW vle
26.7%, 36.5%, 32.0%; AT 25.2%, 24.3%, 21.8%).
FA BAo| Mz o]a FA|(quadratic trend)7} HeH 8213}
A4S THey = 2.763, p < .05). A& (linear) FA=
A Q903 Foakgsh] &dt(p = 1. #AHe=, A9
Aolldd QUA Fefe] olx FAlE FoAmRAHA =
-2.979, p € .05, A FA= fFolstA FAHp > 3). F
ARDelMes A9 2 oIz FAVE 25 FAHes #on]
St kktH(ps = 1). 5_1?_ A 5279 2 x 3
o HFEHM= ol AoAgol fFofvlstATH(Fos 6746
= 373, p < .05 np = .10). JPI} 507 FaA=
BT AT B A ow = 294, p = 095, 1) =
085 Fuos, ¢146 = 2.87, p = .064, 772 = .08). &A% s
22 e A8de we SAReR fofvt At ¥

AE2] A ps ) 4.
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R
AC
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