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Commentary

I Forgot to Remember to Forget

Colin M. MacLeod ∗

i
v
o
c
t
a
T
o
b
I
w
s
I
a
o

s
t
w
f
b
l
o
v
fi
d
M
p
u
p

W

F

ate

w
t

t
b
a
(
r
f
a
“
t
o
t
r
R
i
&
s
f

r
t
a
a
t
t
c
cue-dependent forgetting as a principal cause of retrieval failure:
University of W

The thesis of the Fawcett and Hulbert (2020) article, as stated
n the closing sentence of the Abstract, is that “forgetting pro-
ides memory with many of its cardinal virtues.” The article goes
n to present a series of what are essentially memory vignettes
haracterized as deriving from, and as providing support for
he importance of, forgetting. Fawcett and Hulbert argue for

 view of forgetting as an active process of memory control.
heir story-telling is evocative, with quite a number of mem-
ry phenomena—many well-known but others less so—being
riefly considered in support of their thesis. In this commentary,

 begin by considering generally what is meant by, or maybe
hat should be meant by, forgetting. From there, I sketch a per-

pective on memory that does not rely on active control. Finally,
 focus specifically on whether forgetting is better conceived of
s an active, even strategic, process, as opposed to a consequence
f routine memory operation.

A dictionary definition of “to forget” typically leads with
omething along these lines: “to lose the remembrance of;
o be unable to think of or recall” (https://www.merriam-
ebster.com/dictionary/forget). The layperson, despite being

ully cognizant of occasions when something believed to have
een (entirely) forgotten is nonetheless subsequently recovered,
ikely thinks of forgetting more dramatically as the loss of mem-
ry due to inexorable erosion over time. This amounts to a lay
ersion of Thorndike’s (1914, p. 4) law  of  disuse: “When a modi-
able connection is not  made between a situation and a response
uring a length of time, that connection’s strength is decreased.”
cGeoch (1932, p. 369) found this idea of gradual decay to be

reposterous: “Ascription of effectiveness to time violates the

sage of science and is logically meaningless.” Osgood (1953,
. 549) was in total agreement with McGeoch and equally harsh,
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riting that “Just about everything is wrong with this theory .  . .

he entire notion that time itself is a variable is indefensible.”
Today, memory theorists rarely appeal to decay as an explana-

ion of forgetting1: Instead, the dominant explanation is provided
y the mechanism of interference (see MacLeod, in press, for

 review), sometimes augmented by the concept of inhibition
see Anderson, 2003; Anderson & Hanslmayr, 2014). We fail to
ecover information from memory because of competition both
rom memories acquired before and from memories acquired
fter the particular memory that we are trying to retrieve. The
signal” for the target memory is, consequently, obscured by
he “noise” of other memories, particularly of related mem-
ries, and the result is retrieval failure. The idea is that the
arget memory is not gone, in the sense of deletion or erasure;
ather, it is not accessible, at least temporarily on that occasion.
etrieval difficulty may often be aggravated by another form of

nterference—output interference (see, e.g., Criss, Malmberg,
 Shiffrin, 2011; Roediger, 1974): In the act of searching for

ome target memory, other memories may be recovered instead,
urther contributing to obscuring the target memory.

This inaccessibility points to a key factor in forgetting—the
ole of the cues, including contextual cues, that are available at
he time of an attempted retrieval. Retrieval never happens in

 vacuum: There are always cues present, both those that initi-
te the retrieval attempt and others present contiguously, often
hought of as context. In McGeoch’s (1932) theory, there were
wo major sources of forgetting—interference and inadequate
uing. Over 40 years later, Tulving (1974, p. 74) emphasized
s Sun 223). Both of my lifelong interests—in human memory and in popular
usic—may have begun here.
∗ Correspondence concerning this article should be addressed to Colin M.
acLeod, Department of Psychology, University of Waterloo, Waterloo, Ontario
2M 2R8, Canada. Contact: cmacleod@uwaterloo.ca.

Holding constant any qualitative changes in memory traces,
mpaired recall results from a lack of cognitively appropriate
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etrieval information.” Again, the core idea is that target infor-
ation that is actually in memory cannot be recovered because

he information being used to guide recovery is inadequate—at
east in that particular context. Phenomena such as spontaneous
ecovery and above-chance second guessing following an error
see Atkinson & Shiffrin, 1968, for discussion) are evidence
hat a particular memory believed to have been lost is in fact still
vailable in long-term memory.

What is it that is being forgotten? Fuzzy trace theory
Brainerd & Reyna, 1990, 2004, 2015) provides a compelling
ccount, proposing that there are two kinds of information in
emory: details and gist. At the core of this theory is the idea

hat, during encoding, memory routinely extracts the essence of
n episode, storing only some of the details. The classic study
f Carmichael, Hogan, and Walter (1932) provides a perfect
llustration: Ambiguous figures given names favoring one inter-
retation at study (e.g., two circles joined by a line described as
yeglasses rather than as a barbell) were altered by participants
o conform more closely to that interpretation at the time of test
e.g., when drawn at recall, the line joining the circles became
urved).2 Of course, in any episode, many details are extraneous
nd hence are never stored, but under fuzzy trace theory even
hose that are initially stored are subject to more rapid forgetting
han is the gist. Presumably, extraction of gist is how we derive
chemas that help to guide us through similar episodes in the
uture. And remembering gist will very often be all that we need
o do at a later time.

This details—gist dichotomy appears to be reflected struc-
urally in the brain. The posterior hippocampus is thought to be
esponsible for detail, with the anterior hippocampus responsi-
le for gist (see, e.g., Evensmoen et al., 2013). Remembering of
ist and details thus requires an orchestration of function along
he hippocampal axis. Brunec, Bellana, Grady, Moscovitch, and
arense (2020) offer an intriguing hypothesis—that with age

here is a loss of functional connectivity between these two
egions that results in a gradual shift away from details and
oward gist in what is remembered. The well-established loss
f detailed episodes with age (Moscovitch, Cabeza, Winocur, &
adel, 2016) makes sense viewed through this lens.
The perspective on forgetting just sketched leads to a differ-

nt framing than the perspective taken by Fawcett and Hulbert
2020), which emphasizes the control of forgetting. Their fram-
ng of forgetting is as active and even strategic, and they cite

 variety of phenomena—directed forgetting, retrieval-induced
orgetting—in support of this view. Each of their three major

oles for forgetting is portrayed as actively altering memories:
he Guardian protects  memory, the Librarian updates  experi-
nce, and the Inventor selectively  forgets. Put simply, all three

1 It is certainly the case, though, that decay as a potential mechanism does
ppear periodically. As an illustration see Hardt, Nader, and Nadel (2013) for a
euroscience perspective in support of decay as an updating mechanism.
2 In fact, extraction of gist can also occur during retrieval, as Hanawalt and
emarest (1939) pointed out when they essentially replicated the Carmichael

t al. study but gave the interpretive labels at the time of test and obtained the
ame result. Presumably, the details had been largely forgotten so the gist had
o be relied on.
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oles are those of an Editor pruning memories. This is in
harp contrast to the perspective outlined above, which does
ot assume any active strategy: There is no goal to forgetting.
ather, forgetting is simply a consequence—a by-product—of

he way that memory works. Such a standpoint does not make
orgetting any less important but it does place forgetting in a dif-
erent context. Let us reconsider a few of the illustrations raised
y Fawcett and Hulbert (2020), one from each purported role,
n light of a view of “uncontrolled” forgetting.

First, the Guardian. Here, Fawcett and Hulbert (2020,
. 4) maintain that “we tend to smooth the sharp edges of our
xperience by pruning or dulling any negative or unflattering
lements.” The result would be a positivity bias. But is this
n fact so intentional? Could not the more rapid forgetting of
etail and hence the greater salience of gist over time accomplish
his same outcome without the requirement of memory control?
ias would more easily be applied to gist than to detail, and
o “controller” would be needed. This not only would capture
he experience of remembering a given episode more positively
ver time, as memory for detail loses ground to memory for
ist, but would also fit with the observation (see, e.g., Mather &
arstensen, 2005) of a positivity bias in aging. The bias would
e not in the memory but in the interpretation of the memory,
articularly given the increasing reliance on gist which would
e more vulnerable than detail to this external bias.

Second, the Librarian. Directed forgetting has long been mar-
eted as a way to study the updating of memory (see, e.g.,
jork, 1978). This is a seductive idea, but is a paradigm where
eople are instructed to forget while learning actually analo-
ous to forgetting one’s former phone number? In the item
ethod, where each item receives an individual instruction to

e “remembered” or to be “forgotten,” the dominant explana-
ion is selective rehearsal—that the to-be-remembered items are
ehearsed whereas the to-be-forgotten items are not rehearsed
see MacLeod, 1998). Surely the poorer performance for the to-
e-forgotten items is because they are not well learned during
tudy, not because they are selectively forgotten. Investigators
ften will then point to the list method, where a single instruc-
ion to forget is given after a series of items, as not being readily
xplained by selective rehearsal (see, e.g., Johnson, 1994). After
ll, the argument goes, the instruction encompasses multiple
tems after most of them have left working memory, the site
f rehearsal. But the fact that the directed forgetting effect is
maller in the list method than in the item method led Sheard
nd MacLeod (2005) to suggest that maybe only some of the to-
e-forgotten items were being affected by the single instruction
n the list method. They showed evidence of negative recency
or the items in the to-be-forgotten set (i.e., for those items just
rior to the forget instruction), consistent with the effect being
estricted to those items still in working memory and therefore
ubject to selective rehearsal when the instruction was presented.
ot learning in the first place is not really forgetting.
Fawcett and Hulbert (2020) also highlight context under the
ibrarian role, and forgetting based on contextual change is
epresented as adaptive. Yet it is well established that context
outinely forms part of the set of retrieval cues used to probe
emory for a particular target episode (see, e.g., Smith & Vela,
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001). Indeed, change in context has also been used to explain
uch phenomena as retrieval-induced forgetting (Jonker, Seli, &
acLeod, 2013) and directed forgetting (see, e.g., Sahakyan,
elaney, Foster, & Abushanab, 2013). But viewing retrieval

ailure as cue-dependent, and assuming that context is ordinar-
ly incorporated into the set of cues, does not necessitate any
ntentionality or strategy to achieve forgetting: It is a natural
onsequence of insufficient cuing.

Third, the Inventor. Here, one of the emphases of Fawcett
nd Hulbert (2020) is the notion of mental fixation—the failure
o step free of a current thought to permit new thinking. Their
xplanation is that forgetting must occur to allow new thoughts
o emerge. But it seems more plausible that what stepping away
rom unproductive thoughts permits is returning to the situation
ith a new set of retrieval cues, including a new context. What-

ver was getting in the way and causing mental fixation need
ot—and probably should not—be forgotten; indeed, forgetting
f some information caused by innovative thinking might mean
hat when that information is subsequently actually useful, it
ould be less available. The problem, then, is not in our memo-

ies, but in the cues that we provide ourselves at the time of any
iven retrieval.

Although whether it qualifies as a “constructive view of mem-
ry” might be questioned, the target article is, undoubtedly, an
nteresting read and likely even a provocative one that will reach

 broader audience. And there certainly are emerging findings,
uch as the possible disruption of memories during reconsoli-
ation (see, e.g., Alberini & LeDoux, 2013; Hupbach, Gomez,

 Nadel, 2015), that suggest tantalizing new features of how
orgetting works. The goal of this commentary is simply to
re)present a view of forgetting that does not rely on the concept
f memory control, and to consider how such a framing of mem-
ry readily accommodates the same phenomena as the memory
ontrol framing does. Under this account, the only active process
s rehearsal, with repeated rehearsals of episodes increasingly
mphasizing gist over details. Thus, rather than memory as an
ditor, as Fawcett and Hulbert would have it, memory is cast in

he role of Storyteller.

Author  Contribution

My research is supported by the Natural Sciences and
ngineering Research Council of Canada (NSERC). I thank
van Risko and Derek Besner for helpful readings of the initial
raft.

eywords: Memory, Forgetting, Interference, Control,
etrieval

Conflict  of  Interest

The author declares no conflict of interest.
References

lberini, C. M., & LeDoux, J. E. (2013). Memory reconsolidation.
Current  Biology, 23, R746–R750.

M

BER TO FORGET 31

nderson, M. C. (2003). Rethinking interference theory: Executive
control and the mechanisms of forgetting. Journal  of  Memory  and
Language, 49, 415–445.

nderson, M. C., & Hanslmayr, S. (2014). Neural mechanisms of
motivated forgetting. Trends  in  Cognitive  Science, 18, 279–292.

tkinson, R. C., & Shiffrin, R. M. (1968). Human memory: A pro-
posed system and its control processes. In K. W. Spence, & J. T.
Spence (Eds.), The  psychology  of  learning  and  motivation  (Vol. 2)
(pp. 89–195). Academic Press.

jork, R. A. (1978). The updating of human memory. Psychology  of
Learning  and  Motivation, 12, 235–259.

rainerd, C. J., & Reyna, V. F. (1990). Gist is the grist: Fuzzy-
trace theory and the new intuitionism. Developmental  Review, 10,
3–47.

rainerd, C. J., & Reyna, V. F. (2004). Fuzzy-trace theory and memory
development. Developmental  Review, 24, 396–439.

rainerd, C. J., & Reyna, V. F. (2015). Fuzzy-trace theory and lifespan
cognitive development. Developmental  Review, 38, 89–121.

runec, I. K., Bellana, B., Grady, C., Moscovitch, M., & Barense,
M. D. (2020). Age-related  functional  dissociation  between  anterior
and  posterior  hippocampus  and  hippocampal-cortical  connectivity
during  movie  viewing. Manuscript in preparation.

armichael, L., Hogan, H. P., & Walter, A. A. (1932). An experimen-
tal study of the effect of language on the reproduction of visually
perceived form. Journal  of  Experimental  Psychology, 15, 73–86.

riss, A. H., Malmberg, K. J., & Shiffrin, R. M. (2011). Output inter-
ference in recognition memory. Journal  of  Memory  and  Language,
64, 316–326.

vensmoen, H. R., Lehn, H., Xu, J., Witter, M. P., Nadel, L., & Håberg,
A. K. (2013). The anterior hippocampus supports a coarse, global
environmental representation and the posterior hippocampus sup-
ports fine-grained, local environmental representations. Journal  of
Cognitive  Neuroscience, 25, 1908–1925.

awcett, J. M., & Hulbert, J. C. (2020). The many faces of forgetting:
Toward a constructive view of forgetting in everyday life. Journal
of  Applied  Research  in  Memory  and  Cognition, 9, 1–18.

anawalt, N. G., & Demarest, I. H. (1939). The effect of verbal sugges-
tion in the recall period upon the reproduction of visually perceived
forms. Journal  of  Experimental  Psychology, 25, 159–174.

ardt, O., Nader, K., & Nadel, L. (2013). Decay happens: The role
of active forgetting in memory. Trends  in  Cognitive  Sciences, 17,
111–120.

upbach, A., Gomez, R., & Nadel, L. (2015). Memory reconsolidation.
In D. R. Addis, M. Barense, & A. Duarte (Eds.), The  Wiley  handbook
on  the  cognitive  neuroscience  of  memory  (pp. 244–264). Wiley.

ohnson, H. M. (1994). Processes of successful intentional forgetting.
Psychological  Bulletin, 116, 274–292.

onker, T. R., Seli, P., & MacLeod, C. M. (2013). Putting retrieval-
induced forgetting in context: An inhibition-free, context-based
account. Psychological  Review, 120, 852–872.

acLeod, C. M. (1998). Directed forgetting. In J. M. Golding, &
C. M. MacLeod (Eds.), Intentional  forgetting:  Interdisciplinary
approaches  (pp. 1–57). Lawrence Erlbaum Associates.

acLeod, C. M. (in press). Interference theory: History and current
status. In M. J. Kahana and A. D. Wagner (Eds.), Handbook  of
human  memory:  Foundations  and  applications. Oxford University
Press.

ather, M., & Carstensen, L. L. (2005). Aging and motivated cognition:

The positivity effect in attention and memory. Trends  in  Cognitive
Sciences, 9, 496–502.

cGeoch, J. A. (1932). Forgetting and the law of disuse. Psychological
Review, 39, 352–370.

http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0005
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0010
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0015
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0020
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0025
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0030
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0035
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0040
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0050
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0055
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0060
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0065
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0070
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0071
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0075
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0080
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0085
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0090
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0100
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0105


MEM

M

O

R

S

S

S

T

T

Received 17 December 2019;
accepted 18 December 2019
I FORGOT TO RE

oscovitch, M., Cabeza, R., Winocur, G., & Nadel, L. (2016). Episodic
memory and beyond: The hippocampus and neocortex in transfor-
mation. Annual  Review  of  Psychology, 67, 105–134.

sgood, C. E. (1953). Method  and  theory  in  experimental  psychology.
Oxford University Press.

oediger, H. L., III. (1974). Inhibiting effects of recall. Memory  &
Cognition, 2, 261–269.

ahakyan, L., Delaney, P. F., Foster, N. L., & Abushanab, B. (2013).
List-method directed forgetting in cognitive and clinical research:
A theoretical and methodological review. Psychology  of  Learning
and  Motivation, 59, 131–189.
heard, E. D., & MacLeod, C. M. (2005). List method directed for-
getting: Return of the selective rehearsal account. In N. Ohta, C.
M. MacLeod, & B. Uttl (Eds.), Dynamic  cognitive  processes  (pp.
219–248). Springer-Verlag.
BER TO FORGET 32

mith, S. M., & Vela, E. (2001). Environmental context-dependent
memory: A review and meta-analysis. Psychonomic  Bulletin  &
Review, 8, 203–220.

horndike, E. L. (1914). The  psychology  of  learning. Teachers College,
Columbia University.

ulving, E. (1974). Cue-dependent forgetting. American  Scientist, 62,
74–82.

http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0110
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0115
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0120
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0125
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0130
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0135
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0140
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145
http://refhub.elsevier.com/S2211-3681(19)30185-8/sbref0145

	I Forgot to Remember to Forget
	Author Contribution
	Conflict of Interest

	References

