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https://www.youtube.com/watch?v=dBhdr4EmN40
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The length of the present

Humans across a range of cultures experience the present
as a moving average that lasts 2-3 seconds.

Duration of musical phrases (Parncutt and Pascall, 2002)
Turn the Necker cube (Schleidt and Kien, 1997)

See a face in Rubin's vase (Fraisse, 1984)

Divert attention (PSppel, 1978)

Hugs between athletes during 2008 Olypmpics (Nagy, 2011}
Wave good-bye (Schleidt, 1988)

Handshake (Schleidt, 1988}

Adult hand gestures (Feldthutter, 1999)

Infant hand gestures (Trevarthen, 1999)

Poetic meter (Turner and Poppel, 1983)
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Two patients who underwent a painful medical procedure

“ g Patient A
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Long Ice Bucket Plunge

Short Ice Bucket Plunge

People who submerged their hand in cold People who submerged their hand in cold
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water 1or 60 seconas... WALl TUl o SELDITUS, Tutuvveu Uy d Sl

warming for 30 seconds...
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Time elapsed (seconds) Time elapsed (seconds)

Experience | Memory Experience | Memory
=total area under = (Peak + End) <2 =total area under = (Peak + End) <2

the line =(141°+1419+2 VS theline = (14.1°+ 15.2%) = 2

=705 =14.1° =1,144.5 = 14.65°

People who did the short plunge experienced less realtime pain but remembered feeling more,
while people who did the long plunge experienced more realtime pain but rememebered feeling less.
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Short Study Session Long Study Session
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words in 60 seconds. words in 60 seconds, then learned another list
of 15 easier Spanish words in 30 seconds.

End

14 . 1 . Difficulty
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S 9 Difficulty

0 10 20 30 40 S0 60 70 80 90 0O 10 20 30 40 S50 60 70 8 90
Time (seconds) > Time (seconds) »

Results:

« 70% thought the long list was less difficult than the short list.
« 70% thought the long list took less time than the short list.
» 0.72 correlation between perceived difficulty and intent to study the next day.
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1 e Quick Questions

How annoying (-5 max) to enjoyable (+5 max)
were those pages?
-2

Which series did you prefer (even slightly)?
© First (Left) () Second (Right)

Which series felt faster (even slightly)?
© First (Left) () Second (Right)

Please type a few words to axplain your preference.

Please estimate how long it took (seconds) to
complets the most recent series of pages.
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The recency of the peak

A recent peak causes the peak to be a greater
factor in your memory than an early peak.

Recent Peak Early Peak
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Adding a second, equal peak doesn’t affect your memory.

Two Peaks One Peak
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The duration of the peak

A long peak causes the peak to be a greater
factor in your memory than a short peak.

Long Peak Duration Short Peak Duration

Affect »
Affect »

Time » Time >

RN INIHEES S HE I TERD DRI LN TS FIVA FE SHTHVIN D L e S TN
TI=JT ITLT ATLY ITL U4 022004 42 =JT reeT o4,
(A CE N SR Y B E e du T H TRET b I TR Wil HETCREN TERT b E T i B 4TINS b HHE

Lvitenieoie,

j‘-! =ieh Er2iL, TG S U D 22Ty T el ety 1T e

'1 e . - (3 [}
S=0rUDY JousY 7T aee, ol I it e e g asen o



RS HRESIHDPIYSIUTING AN PP LRSI D b IYSIL [RNLEE Y R PO HHT
=2V UToneskL %) 2924 o4 IFLL ilerats £2T LITH Lt ITL ArdL,

TooLeELn, ST ITE JSn0N02 0% IFe dsenspk evitenicoie

1 _ — ’
ToL4Y T Urte, ITLE J=neUdY % ATe dlees T arres,”

b=uurenl cpp 21FLE IFID48 Siod LS oty £ 12224 s Fou 4T

UL IDTR=LIGL 2L L UIRN ITLD £ 4TI e,

4, 77 1wyt 2= ¥ eyitesieoie

The trend of the experience

An improving trend produces a better memory than a worsening trend.

Worsening Trend Improving Trend
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Rate of change approaching the peak

A quick ramp-up to the peak causes the peak to be a greater
factor in your memory than a slow ramp-up to the peak.

Quick Ramp-up to Peak Slow Ramp-up to Peak
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The trend at the end

An improving trend at the end improves the memory of the experience
compared to a worsening trend at the end.

Improving End Worsening End
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The relative duration

In some cases, duration can affect memory—
but only for negative experiences, and even then only slightly.

Long Duration Short Duration
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Better beginnings

Better endings produce a positive memory,
but so do better beginnings—sometimes.

Same experience,
one attheend,
the other at the
. beginning . .
Better Ending Better Beginning

/ \

Affect >
Affect -

Time = Time >

- 2 i - 1
ocataes, 1Fe LTI e T st o e, (ot Soewy T

1
TTLT I WLy T LELNITII pI= L Seed 4rnidd 4 mril Sely

%221 o=, A= 4en o007 ue,) 1o e 2OIG

BN RITHEF HEg FTHN T

=29 Vey=ong, 023 o densiy, =i ) 1040 £ {neen

L
N

ittt £ 1T YT LT 42T T Y IFLe OISk, 12 dJe

Lvitestaey, AFen Loy Fes A0 teoitpe =y £ ==g—n=g=4L

28470 Yo =N, [=n 2~ 0 neyL, Tzppn 02T ezt rogeg



Pe2ilpe oo g\ w29 AT FeT 2P oowicpe o= | 2 0, TFen ops
LHpLT LIiEL Foo 9T ITeN e 2 TUTY Tq e LLyT 2880
22 o oaiepe 2= | o B, [oitegties SeoaFe lera—e T g, 1 L
284703 £ T LIT Arh oot 00 2% Tos dteoilpe mep rAoz=n
AIFL eyl 0% 0 s Fope, Nz Fese ooes T saniliieel 40 IS gron

2= ATL 2T 2848 I0g s, 1D TN oL, TTL LYY geeneg, =0

21

227 U ITLY o0 2T U4dULd,

77 Naes, £ dunee? eyitesiegie £ 170 LIT 02 S o2l D
AT ALY £IT LT =L ITL ArUL DELenep Jeudnn, 1Y
£227en eyitentae), Tppn £ ensty Foeg ile2ilpe eers o
BLIILS DT LLITIDIYN £IT LI To4 T=II0 ITLN s, TN £pEYD
chpLT eilpe ATEITRE ITeN SOo=pET, THIDATeUEED, S sdio
1 iten Bl =2 udne VL1209 slalpes 1D ATLE JJLs TN T iz

BLLT, =N 09T Mensty =229 1T QL ilpL e Aeg (L1000

- " -— == 1 » L=
£hocOhL ITLD 20T RLETIIIDN, STHRT srs) T e szsnitiniege, Txen

L% TI=JT ALT LTI T s ITLE DL nsplk LY2Donue) o=

AT GLies ST ITeD sl ipeies £re7, Jo saitinive 1L e,



AT L by

Tz 09T en=is o) =2=JT ALY (012294 JLiseraes 1T

JELnspk L2nae 2 d= AT prileniedye (D 0 ei=ep rud=97 ATLY

2B

ATLN sl pReyeT FreT Y T senies,

Yzuoarsn] Se1tes LIPS idT=ie £ iDMN2e seudnn, $27 40 T
S Sediooiods (soaetues),

-— 1] » J
12 ITLsL oo eyitentaey s, eoibsilsr LTS ey T T ey D

e ST G T pLo2 AT L:'/i!u::!uy'.,u'., =JptL o TR

_ 1 - -
277NN S =L EDI24 T £ 4D 51‘:!, AT arcges ITE e —1 I

sz £t ity n o= g udnn?

LExenn nope Teu czicit oo, 093 70 ilera—eIT nspe To4 mo2n

1 —_ -_
L7 % 224 £ LT DT TN,

Lyieituros 1 170 tecd—eog sapel 4 irses

- 3
O LY 1T =) ) e Jeo



. e = D v 2 e = B - 5 ww v

TFene roe =2z a02Th 27 Lritesieoies sTene 1L dlere—eJg

J [} . e
SEHERW ) B B H Sy B Tl FEEUR TR b EH T R S H] | IR S H Py

|, ©=TLD o= ekl na=n pviteniedies =524 seae)iy dedonn
12%eeT 2= ittty geuden (s ! HEN S AL TS R e BUYEENN ) I Hi
JL Ul £ LN geadnn fe Y o gduey)

g, ©-TLY o= Tal L Tongivd 00p 2L YIeT Irhah 25 Toald
Lritemieoies S00F Je=igel, +22.59 LI

3, -Feo o= T T2 wouLITIY] S0 el TR EioeT sedse o

4, ©Fuo o= Tap el £ N2 eI i o= Foexp o)

L7 00D £A02 Foo 0D Lvitenieoie Sk 4D

! — -
,:l-‘-! % -!fdol_' I ‘:)Jc'o 0r l_'_f".lT p brrd -!Tl—.‘.l-‘.

Lyicit1ro 30 1 170 ferd—uoT sapel T

iessede 2= Nue



TFe itera—eT n=pe Feges AT Noe, 19 p0IT,) seseeniTens
SLILT I =ITLnNILIT Too il seuealeneT 2oiro0, 1Y

AL =T, IFen seieeT IR teoile 29 seieiny, [ 1 e eog

9
2T LLyT I, teoitpe sempeye S I 7ottt AT en sene 29 o s
= | (2eun =% cititn) 1 1 (2een Feititn), ['=1e: AFe 2607009 o
dxLir, ITLN skl fheT D 4z ITL Arae neiydq, oo fnd=il drag
R CHH ECH I JH ot R LI T JTEH 3 ceeas e, £J3 T ceas
press, T'or7 e 4eo=it 4r2p =Ll ne1io4% £ e L=, T e a

r=apn, £ e e, T oo s =0 093 17 0LL

9
SLLdh LTI, ITL mLsLrniTeRs 22T ey ITe seoeglenes
Lyitesieoie =924 170 ilerae—eog sape, A=107 T seeas
W)ULTITI 4T Tl DID4] AT e —LeIT s Seirae £opEess
spptelpr eI 2% L udnn—eIT T Aeirue gess %2 rh JoL

24

Map ileaseg,

(IS EITRTTTET) THTRETYR TTETY D & HET TN BT

L LLRE Y gty e sdge Jrudeiey oY gradoeies oeoTe e Vg



— 3 L] - :I L]
£IT ITLN T2 40 £ o melnpn ey e ::r‘!u.a_n TFe 7 4 Spir=ag

£ 0N, o= dnetd sepiet 22 ity drazizn, 2 ITL deddnich
=20 AT siteitEl eitteoge, TTe, o0 o iteases, nozn Snety
ST D e RDA 2D AL UrId Ty Jr i, J idmenediLs windy
fegenepineogn £ AFL 403 0% Lrileniedie, o eyegile,
LT % hen N2z 42 29 0 SIHTESPTHHCEES N TCE R D i B TR TP L)

S IH I EAD E b s KL, ND= e ddnn sk A 2= de] A AT e
£IT LIT Y29 mda AITe Al evitenieoie, =1 a7
2 peest pee, ny=in Jedonn R VLRI b L TH TS ko LR TR Y [ IR ¥ ol
TP PR S P RSV IH TR S THHE S N IEE S TINRD IR (15 TUH Y TS b AL SR L
L0 47T =1 dpir=se 0 "y LREUINT QLRI AT o=y
Lrilesieie 2% IT0L kgL 420%70 I Je TeS AT oL

b
R20%7T0 BITes el el 12 Jeoenep, Nz aeadnn 80 7 sad2A,

e “L, 974 22y WL YL B By 'u)‘—'::'lll..: %% e e 'u“l..!’l.!-_o:u‘

HaniTop24i% 1% Teze i2iseT 2L neeedY Dz Sneids fLil T

LIL=IFT 18 AT DU NULs sl JeeT D peLind S ae oS



-EHETHTING RNEH I TEO IV TS & IRRCATIE 111t B % PO B i BN BA1HDS E T TERT ) P T
ToLY IFLT sk, A= s rpe) JeeT 1 oL g adnies 1 0 e

SIS pL £IT LIS LIT LiNNITLs—T) £y

, sritrie, £ L=

=2 JLs eritenieoies, 'u.-ur)'!!'., geuden Ioes ITLT s, ip=s,
presg Jees A48, s Jeel ) Sonde oaTens—o = dnely s
gJuedzen yreiteiin s 227 :9;:9:1;_;_3' (T8 40 wlalpes 1D Foo g udnn

WEATIDA comas 22 o= D ait=es,)

TFe gpuren 2= ied2e2in £9T AT

SOULY AT Teap {12 AT 1D £ 4L IT 2 ITINT LTS AT
L2ITLIRL 27 7 edalNoY =da LT, 1D AL ardly deaonn,

Avirz=ae 1F0n 20 spneesn 41209 Mi1F 2950 Sp=one, 1TeN Tesg

LL S —_py —
£ U2 JeFIILET L UL e o= {124 VT, STNRT

-_— :I — . [] L]
Jeeds ITen e Az=iiae 12 %Y =m0y Lilted Uy Jeuden D
QL UL JrUdnn £EIL el 0 4L JT 2 ITIT TS, Souey

ST T2 12D AT 1D JJEN DI T TLEL £ s JeEioeT

SLULI LA, ATIT geegs ATl il e adnn res

paode, I ROIY wr=gn semi=tieg 17e, JesersiToess 92 Hnes

A20 ~o9LY =g AFE Se{ioPiP4 2= pedds 1) ITL MT o= el



Al

Zoeg, Bzene 20 ot=es, IF0n seie s4aeT D DTG0 1T
itet2 22 eowyepre 2= 0 (22 itet2) 1 |00 (mons itety turdiyespe),
TFey, r=0n ITen Fog 2oy ME0T AT neseeniTens fMaeg T
S2ULD I IITURLTIL Too A=\T el AT en neueaglene Feepigq,
T Tenh e Jeptzenn, ITe dles—e 2T nspe iegtyes 1T
£u2=27 3% meiskkeS ity (v eyiteiies seog 1Te ilera—eg

L, ITLIL S0 LRESD DD e peoY Seeeey Septsenn

T=nLMIY 09T ITL LUDZ=YT OT e LRELT i, T s us

-

stz 1707 o pH=Fozur pelo in g aleneT 0% U2 sonsl

1
IFLY £ F=Fozn pedon, 427 070704 AT S0 ueY e neitdnivd,)

Pain rating

Peak Pain 20 16



End Pain 54.23

Average Real Time Pain 37.61

Peak End Average 71.70

Remembered Pain 2 Days Later 72.72

Remembered Pain 2 Months Later 68.86
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Correlation between peak-end average
and remembered pain during labor

2 days |2 months
later later
First Time
. 0.570 0.602
Second Time
0.607 0.475
Mothers
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The transition from episodic
memory (which relies on the
peak end average) to

semantic memory happened
more quickly for women
who had already given birth.
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https://www.youtube.com/watch?v=vJG698U2Mvo
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Percentage of people who felt disappointed or frustrated
before, during, and after a 3-week biking trip



70%

* People had less fun than they
predicted and less fun than 60%
they remembered.

50%

* People who expected to be

disappointed remembered o

being disappointed. -

* People who expected to have T

fun remembered having fun—

even though most of them 10%

experienced disappointment, .
too. o .

Before During After
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Overall Subjective Experience
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I I 4.1 I I

2weeks 2-4days online 2-4days 4weeks
prior prior after after

L]

Positive Affect

4.8
4.7
4|? 4.5
I I ] I I
3 .

2weeks 2-4days online 2-4days 4 weeks
prior prior after after

§ -

Negative Affect

1.8
1.2
0.9 I
D I

2weeks 2-4days online 2-4days 4 weeks
prior prior after after

-

Fig. 1. Predicted, on-line, and remembered spring-break experience,
measured at five different times. Higher ratings indicate greater enjoy-
ment of the overall subjective experience and more intense positive
and negative affect.
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Experiencing Remembering
Self Self
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