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Non-sympathetic FRN responses to drops in others’
stocks

Wengi Wei, Lei Wang, Zhe Shang, and Jenny C. Li

Department of Ps?cholog?, Peking Uniersit?, Beijing, China

Pretie s ne roeconomic st dies ha'e obserfed that people displat? sfmpathetic ne ral responses to “a¢d others’
misfort nes. We arg e that the re'erse emotions, & ch as gloating or schadenfreude, mat also emerge in certain
cire mstances. To e wmine this theor!, -grrecorded feedback-related negatitit! (FRN) to -apd others’ large or
small gains or losses in a stock market conte «. We adopted the frame ek of social distance, according to ch

grhpothesized that beca se others in the stock market are far a #,= nidentified, and indistinct, people ey ld
sho “yess s¥mpath? or e'en schadenfreude to ~a¢d others’ large losses. The res Its indicated that FRN at F7z -ag
significantl? less negatite en obserting larger decreases in others’ stock, indicating that others’ large losses are
not= ne wected negatife efents in the stock market and s ggesting the e wstence of schadenfreude. Q r research
contrilr tes to thes nderstanding of social ne rofinance b* demonstrating the schadenfieude effect in relation to
the stock market. This st d+ also pro'ides ne wnformation regarding the relationship bet ¢en FRN and the social

emotions that form the e yectations of gain and loss.

Keywords: E+ent-related potential; Feedback-related negatifit!; S¥mpath?; Schadenfreude; Social ne rofinance.

The e rrent bod? of -e¢k in ne roeconomics & ggests
that i mans are highl? empathetic and efen alte istic
to apd others’ negative feedback & tcomes. For
ewmple, ¥ and Zhe (2006) obserted similar feed-
back-related negatitit! (FRN) patterns “en people
are faced -wh their o w gains and losses and the
gains and losses of others. As FRN is generall? eli-
cited to “#yd = ne wected negatite @ tcomes, ¥ and
Zhe conct ded that s ch findings indicate an obser-
Wational learning effect Wereb? similar ne ral
mechanisms ¢ nderlie the eal ation of one’s o w
and others’ feedback a tcomes.

Ho -efer, an in'estigation of the literat re refeals
that this ma? be far from the te th. When facing
others’ losses, ik man beings mar either feel s¥mpa-
th? or feel negatife, = ns!mpathetic emotion & ch as
schadenfreude (pleas re in others’ misfort nes). The

feeling of schadenfreude has been demonstrated both
in ne ral (Takahashi et al., 2009) and behaYioral
(Feather & Sherman, 2002) inestigations. Wh,
then, are negati'e reactions and emotions & ch as
selfishness, en'f, and schadenfreude, “Wgch are

wel? doe mented in psfcholog!, absent in e rrent
ne roeconomic ek? Withe t inestigating and
= nderstanding the negatife emotions, “grcan kno -y
onl! half of the stor! of the ne ral fe ndation of
I man economic behaior.

In some cire mstances, i man beings sho -yfess
s¥mpath? or more negatite emotions. Imagine some-
one losing $100; -gymart feel s¥mpath?. Ho -efer, if
it s not $100 & t $1,000,000, Hat -erld -erfecl?
Thinking that greed? rich people deserte the loss, ~#r
mar gloat rather than feel sfmpath?. S ch a cire m-
stance s ggests the ¢ antit? effect. If -¢gsee someone
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¢ kno werfing o'er his loss, e feel stmpatht;
ho -efer, a loss s ffered b¥ a stranger liting far
a 9 mat elicit less s*mpath?. This cire mstance
s ggests the distance effect. In the e rrent st d¥, e
identif! a special sit ation the stock market that com-
bines both the g antit! effect and the distance effect.
St dfing the stock market offersz s an opport nitf to
e wmine people’s negatife reactions to #yd others’
losses. Based on theoretical reasoning and empirical
etidence, -¢hfpothesize that in the financial markets,
people mat sho ~wpchadenfreude -Wen others e weri-
ence losses.

First, -smarg e that financial markets are g ite differ-
ent from pretie slf = sed empirical si¢ ations in eco-
nomic games beca se the g antit! of mone? inYolted
in stock markets is so large. Slonim and Roth (1998)
obserted that plafers red¢ ced the ama nt of their offers

“wen the stakes -gpe high in an: Itimat m game as the!
de'eloped e werience b t did not change their offers

“#en the stakes -ere lo W& ch findings s ggest that
the ¢ antit! of @ tcomes plafs some role in determining
$ bjectife responses to the @ tcomes of others.

Second and more important, -garg e that financial
markets are g ite different from sit ations in eco-
nomic games in prior st dies beca se both phtfsical
and psftchological distances bet ¢en the self and
other plafers are mr ch greater in stock markets
than that in other economic games. The conste al
level theor! (CLT) of phtsical distance (E jita,
Henderson, Eng, Trope, & Liberman, 2006; Trope &
Liberman, 2010) demonstrates that people mentall¥
represent or conste e events and objects at different
letels of abstraction. The CLT & ggests that nearer
objects are perceited as relatifel! more concrete
(lo ~wefel conste al) and distant objects as relatifel?
more abstract (high lefel conste al). Beca se other
plafers are = mere s and far a ¢y from the self, -gr
arg e that the le'el of sfmpath? ma' be lo -~y en
Hie mg others’ losses in the stock market for t -g¢
reasons: (1) according to the CLT, -ermat adopt a
high lefel conste al process that is global, abstract,
and concept-dependent. We mar ponder the risk and
= necertaint! of = npredictable stock markets, and the
conseg ence of @ r caref 1 thinking helps= s accept
the fact that loss is highl? possible and that gain is
= nlikel? for @ rselfes and mafbe efen less likel? for
others. Therefore, the e wectation of others’ losses
mat maintain itself at g ite a high leYel, and -er
mat perceife the loss as a common res It rather
than as a t¥pe of misfort ne. (2) The target persons
to wom - “erld like to sho wgfmpath? are not
foe sed and "iYid. Lab st dies demonstrate the rela-
tionship bet -¢en phtsical closeness and interpersonal
posititit!, termed “posititit!—closeness h'pothesis”,
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and Yi'idness acts as a mediator bet gen closeness
and posititit!, termed “positifit!—¥itidness h¥poth-
esis” (Alter & Balcetis, 2011). Therefore, Wen the
target persons are & mere s,z nkno wyplafers in the
stock market rather than one or se'eral distinct plafers
in empirical economic games, it is diffie It forz s to
sho wfmpath.

Some empirical e'idence & pports @ r arg ments.
First, meta-anal¥sis sho -wythat long-distance comnz -
nication that is not face-to-face is generall! more
harmf 1 to integratite agreements than face-to-face
comnz nication (Baltes, Dickson, Sherman, Ba er, &
LaGanke, 2002; St hlmacher & Citera, 2005), -ch
implies that -wen psfchological and phsical distance
is great, pro-social motifation and behafior ma-
decrease. Second, st dies have reported that increas-
ing the © mber of competitors () can decrease com-
petitite motifation, termed the “N-effect” (Garcia &
Tor, 2009). Beca se the n mber of competitors is
g ite large in stock markets, the competitite motita-
tion ma' decrease, Wgch ma' £ rther decrease the
e wectation of gain b t increase the le'el of tolerance
for loss both for @ r o wrand others’ stocks. These
res Its impl? that the greater the distance, the less the
stmpath? ~grmaf sho -

According to this e'idence and arg ment, -grgen-
erate @ r h'pothesis that in the financial market, -er
mart sho synsfmpathetic or efen negatife responses
to others’ losses.

The present s¢ df se ght to capt re the non-smpa-
thetic and negati'e responses to large losses in others’
portfoliosz sing FRN. FRN is an e?ent-related potential
(ERP) component characterized as negatife ampli¢ de
in brain acti?it¥ follo -wg the presentation of feedback-
related stimr li. E*idence from se rce localization s g-
gests that FRN is generated in areas of the medial
prefrontal corte ¥s ch as the anterior cing late corte ¥
(Gehring & Wille ghbt, 2002; Holro!d, Coles, &
Nie -epk is, 2002). In terms of responses to @ tcome
feedback, pretie s st dies ha'e obserfed that FRN is
generall¥ more prone nced for negatife than for posi-
tite feedback (Miltner, Bra n, & Coles, 1997) and
more negatife for= ne wected than for e wected o t-
comes (Nie -gpnk is, Holro?d, Mol, & Coles, 2004).

Specificall¥, based on the abo"e reasoning and the
feat res of FRN, -erinfer that if the FRN response to
others’ loss is more negatite than the response to
others’ gain, this response reveals the e wstence of
stmpath?; an FRN response to others’ loss that is
not different from the response to others’ gain indi-
cates less sfmpath? or non-sfmpath?. An FRN
response to others’ loss that is considerabl¥ less nega-
tife than the response to others’ gain ma' s ggest a
negatife emotion & ch as schadenfreude beca se this
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response g ld indicate that -grdo not e yect others’
gain; instead, -¢ypredict others’ loss.

The stock ewhange in the financial market pro-
#ides an e xellent sit ation in Wch both the g antit?
effect and the distance effect ma¥ oce r. A k ge
r mber of people are in'olYed in the stock market,
liting all o'er the -eld. Th s, efen a small change in
stock prices ce Id lead to large-scale gains or losses.

Beca se -er h'pothesize that participants ma+
sho -wpon-s*mpathetic or negati‘te responses to larger
losses in others’ stocks, -¢gpredict that FRN sha 1d
be less negatife Wen one obserfes larger drops in the
#al e of others’ stock.

METHODS
Sample

T -ent! health? = nifersit! st dents (9 males, 11
females; mean age 21.55 + 2.46 Aears) participated
in the st d¥. Participants -ere reimb rsed for their
time -wh USD16. The e weriment is in accordance

#h The Code of Ethics of the World Medical
Association (Declaration of Helsinki).

Design

The e weriment adopted a 2 (stock @ tcome: increase
¥s. decrease) x 2 (le'els of price change: large [9%]
#s. small [3%]), -hin-participant design. Generall¥,
indi*id al in¥estors in the stock market beliefe that a
5% change in stock prices is a marginal inde ¥ a
change lo -e¢ than that indicates small gains or losses
and a change higher than that indicates large gains or
losses. Accordingl?, - sed 3% and 9% to represent
small and large changes in stock prices, respectifelf.

500 ms
200-400 ms
1000 ms

Procedure

Participants -¢re told that the e weriment comprised
three tasks: a training task, an obseration task, and a
G estion-ans “gying task.

The training task

Participants completed a 5-mir te training session
prior to the obsertation task.

The observation task

Participants e asked to caref ll# obserte
the @ tcomes of three stocks (Al, A2, and A3)
that belonged to others. To ens re that the! paid
close attention, participants -gre told that = pon
finishing, the! -gld be prompted to ans ¢ g es-
tions rele'ant to the stock’s behatior. A total of 156
trials -ere divided into 4 different conditions,
2 (stock @ tcome: increase "s. decrease) x 2 (le'els
of price change: large [9%] "s. small [3%]); each
condition had 39 trials. The order of the fa r con-
ditions -8 randomized. Each trial began -gh a
fird cross at the center of a black screen for
500 ms. Then, one of the three stock names -
presented for 1000 ms. Then, an 800 ms feedback
frame -8 displafed. The frame comprised an arro “w
representing the stock @ tcome (increase or
decrease) and a percentage (3% or 9%) indicating
the degree of change. Participants’ electroencepha-
lograph? (EEG) signals from —200 ms to 800 ms of
this screen -¢re e wracted for analfsis. Then, the
ne « trial -eg presented. We established a jittered
intertal of 200 ms, 300 ms, or 400 ms bet gen
each screen (see Fig re 1). Participants -ere pro-
dided -wh a 3-mir te break mid-session.

. 200, VA% ms
800 ms
200—400 ms

500 ms

Figure 1. The proced re of the ERP e weriment. Each trial began -#h a fi wd cross at the center of a black screen for 500 ms (Slice 1). Then,
one of three stock names -#g presented for 1000 ms (Slice 3). Then, an 800 ms feedback frame -ag displafed (Slice 5). Then, the ne w trial g
presented. We set a jittered interfal of 200 ms, 300 ms, or 400 ms bet -¢gn each screen (Slices 2, 4, 6). Participants -ere protided -ih a 3-

mir: te break mid-session.



The questionnaire-answering task

After the obseration task, participants completed a
7-item perspectifte-taking G estionnaire taken from
Davis’s s bscale of interpersonal reactitit? inde w(IRI)
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Figure 3. Grand-aYerage e'ent-related potential -apfe forms recorded at F7 and sho -mg the distritr tion of obserfed FRNs. The graphs of A
B C D sho ~wopographical maps of fa r different sit ations of others’ stock performance: An increase of 3%, a decrease of 3%, an increase of
9%, and a decrease of 9%, respectiteld. The graph of E sho the different -afes among these fe r sit ations. FRN -ap meas red= sing a
peak-detecting program appro wmatel? 320-360 ms after the onset of feedback.

Fife Personalit? (r = —.453, p = .045) scale, margin-
all? correlated -#h their scores on the Emotional
Stabilit! of the Big Fife Personalit! (r = —.420,
p = .065), & t not significantl¥ correlated -gh per-
spectife-taking of the IRI, » = —.347, p = .134. These
reg lts indicate that inditid als scoring higher on
agreeableness displafed greater FRN, & ggesting a
lo ¢ le'el of schadenfreude.

DISCUSSION

In this st d¥, -erewmined the ne ral actitit! of
participants as the? obserfed others’ gains and losses
at small and high stakes. At small leYels of changes in
stock prices, participants sho - a trend to “ad more
negatite FRN en obserfing others’ losses than

“wen obserting others’ gains, althe gh not to a sta-
tisticall?  significant le'el. This finding replicates
res Its from pretie s ne roeconomic laborator! st -
dies that ha'e identified s'mpath? or indifference
processes in participants en the participants ere
obserting others’ losses (E le shima & Hiraki, 20006).
More notabl¥, -erobserfed that at high lefels of
change in stock prices, participants demonstrated sig-
nificantl? less negatife FRN to -ayd others’ losses
than to -epd others’ gains, reflecting schadenfreude
to “apd others’ losses. Moreoer, indifid als’ agree-
ableness inft enced responses to others’ @ tcomes in a
feedback setting, indicating that kind-hearted people
are more likel? to perceite others’ financial problems
asz ne yected negatife e'ents. This finding & pports
pretia s research that FRN is inft enced b¥ indi+i-
& als’ characters. For ewmple, Li and colleag es
(2010) asked participants to perform a gambling task

indi?id all? in a high-responsibilitY and a lo ~wespon-
sibilit! scenario, and the' obserted that FRN -a¢
sensitite to the self-reported responsibilit? leel.
Similarl¥, E k shima and Hiraki (2009) obserfed
that self-reported meas res of empath? -epe posi-
titel! associated -ih the magnit de of the obserta-
tional FRN.

Q r findings are consistent h pretia s research
b! proposing the perspectite of social distance.
Pretia s st dies ha'e obserfed that FRN differences
are displafed onl! en obserting the @ tcomes of
decisions made b! k mans b t not those bf comp -
ters (E ke shima & Hiraki, 2009). Using & r perspec-
tife of social distance, the psfchological distance
bet -¢en the self and inanimate comp ters is greater
than the distance bet ¢gn the self and liYing k man
beings, “wch e wlains ! FRN differences are dis-
plafed onl? en obserting the @ tcomes of deci-
sions made b¥ k mans.

To the best of @ r kno “gdge, e r finding is a first
in sho -wg that FRN is less negatife to ard the feed-
back of others’ losses than to -#rd others’ gains in the
conte % of finances, indicating non-s?*mpathetic nega-
tive reactions to #pd others’ misfort nes in the stock
market. The stock market is so large that there are too
man? in'estors from all ofer the -eld for in'estors
to compete “#h one another, and efen a fe ~percen-
tage points of change in stock prices indicates k ge
gains or losses. In this cire mstance, the g antit?
effect and the distance effect -arld oce r, leading
infestors to feel negatite emotions to -ayd others’
losses.

One limitation to this st d¥ is that -erdid not
meas re perceited social distance. In addition, there
ca 1d be some other e wlanations for @ r findings.
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E ¢ re research mar £ rther identif! gch is the most
dominant mechanism = nderlfing the negatife reac-
tions to #¢d others’ fail res in a financial conte %.

First, = nlike the more comple wmotitations (e.g.,
£ n and the need for interpersonal contact) infol?fed in
gambling or the economic games = pon “ch pre-
Jia s st dies ha'e been based, financial inYestment
instills in participants relatitel? p re motifations of
rese rce competition (E le shima & Hiraki, 2009),

Wgch prefents people from sho -mg stmpatht.
Similar findings -ere reported bf another st df
(Marco-Pallarés, Kramer, Strehl, Schroder, & M nte,
2010). Three different gre ps of “obserfers” -¢re
st died. The first (ne tral) gra p simpl? obserfed
the performer’s action, -Wch had no conseg ences
for the obserfers. In the parallel gra p, -ms/losses of
the performer -ere paralleled b! similar -ws and
losses b the obserter. In the re'erse gra p, -ws of
the performer led to a loss for the obserfer and “ice
Hersa. ERPs of the performers sho -¢d that the FRN
oce rred for -ms of the performer, -Wch translated
to losses for the obserfer. To some e went, financial
markets are a zero-s m game; therefore, -@rsho ~y
schadenfreude to -a¢d others’ losses.

Second, pre'ia s researchers ha'e arg ed that indi-
Hid als gaine tilit! not onl! from monetar! gains b t
also from fairness (Ochs & Roth, 1989). With smaller
stakes, fairness ma' & t ¢rgh monetar! gains, b t

“%h higher stakes, $ ch monetar! gains mat o t-

‘¢rgh the= tilit! of fairness. We parallel @ r e rrent
findings -#h s ch notions b¥ arg ing that as resa rce
competition dictates (Armstrong & McGehee, 1976),
resa rces are limited so that others’ gains ¥, to an
e went, red ce the pool of atailable resa rces. With
smaller stakes, indiYid als’= tilit! in sociall¥ desirable
responses to “apd others mat! @ t ergh the= tilit! of
competition for rese rces. Contersel!, en the
stakes are high, indi'id als e werience more = tilit!
in competition and th s mar e wibit more self-serting
responses. In & ch cire mstances, it -erld be inter-
esting to e wmine participants’ responses to others’
feedback @ tcomes “en the responses belong to
those #h -wpm thet are familiar, ygch arg ablt
increases thes tilit! of social desirabilitf.

Third, the paradigm emplofed in the e rrent s¢ df
differs from the economic games = sed in pretie s
research that presented obserfers -#h others’ actions
and the res Its of & ch actions (E le shima & Hiraki,
2009; ¥ & Zhe , 2006). We arg e that s ch para-
digms elicit obserfers’ obsertational learning

“wereb? the! form an action-a tcome e yectation
(Band ra, 1977). As ¢ ch, pretie s st dies obserfed
that FRN to wyd others’ @ tcomes mimics FRN
to wpd ones’ o w @ tcomes. In contrast, in the
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present st d¥, -erasked participants to obserte o t-
comes of others’ stock prices ha t profiding infor-
mation regarding the actions that ca sed s ch
a tcomes, thereb? red cing the ¢ es for social learn-
ing and res lting in patterns different from pretie s
findings.

Fe rth, former st dies (Holro?d, Larsen, & Cohen,
2004) ha'e obserted that monetar! loss ma? not
necessaril? lead to more negatife FRN, depending
on the Yal e of eliciting @ tcomes relatife to the
range of @ tcomes possible. Consistent ih the find-
ings of that st d¥, @ r res lts demonstrate that the
relationship of FRN to gains and losses is more com-
plicated, depending on “Wgch is e wected and ch is
= ne yected. For e wmple, in an economic recession,
most people consider large drops in stock prices
¢ N§ rprising.

We beliee that the present findings ha'e implica-
tions for theor! and £ ¢ re -ek. Pretia s st dies
ha'e labeled FRN a component of brain response
elicited in response to negatife,z ne yected @ tcomes.
Altha gh this likel? oce rs for ones’ o wfeedback
@ tcomes, i.e., more negatife FRN to a¢d o wrlosses,

‘ars ggest that there is a fallible ass mption being
made beca se negatitit! maf not al #fs go hand-in-
hand -gh= ne wectedness. For e mmple, in @ r st dA,

grobserted that others’ large losses attracted mini-
mal FRN from obserfers. Beca se losses are intrinsi-
call¥ negatife, it appears that the responses to s ch
a tcomes indicate obserfers’ e wectations of & ch
losses and & ggest that e wsting beliefs regarding
FRN mat not be generalizable in comple %financial
sit ations. In a ~er conte «, “gparg e that at certain
times, en'ironmental ¢ es & ch as economic crises
mat shift e yectations from e yectanc? of gains to
e wectanc? of losses. As & ch, obserting large drops
in others’ stock prices ma' be e wected (leading to
less negatite FRN) -gereas obserting large increases
in others’ stock prices ma# instead be: ne wected. G r
findings and others’ findings s ggest that FRN is
moderated b? social interaction factors and predicts
s bjectife feelings of the pleasantness ors npleasant-
ness of an @ tcome rather than the -w/loss of an
@ tcome (Rigoni, Poleyzi, R miati, G arino, &
Sartori, 2010). Based on these findings, -ers ggest
that more precision be directed to “#d a more defini-
ti'e description of this brain component.

Althe gh -esbeliefe that the e rrent st df is a first
step to #rd= nco'ering the ‘dark side’ of social pro-
cesses in ne roeconomic inYestigations, @ r st d¥ is
not -wha t limitations. First, in recent Hears, eco-
nomic game e weriments ha'e been -agelf = tilized
to in'estigate mechanisms of k man economic beha-
Hior & ch as fairness and eg alit! (B rnham, 2007;
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Koenigs & Tranel, 2007). The e rrent research con-
trikr tes to @ r= nderstanding of brain responses to
financial @ tcomes althe gh the brain mechanism of
financial decision-making remains= nkno w Second,
the participants in the e rrent research e all st -
dents and th s ma' be ine werienced in financial
markets. E ¢ re research she Id e wmine the e rrent
findings among act al stockholders or £ nd managers
to increase e wernal "alidit.

The present st df contribr tes to the literat re on
social ne rofinance. Moreo'er, “¢rs ggest that the
notion of FRN as a reflector of negatife s rprise she 1d
be applied to research on social emotions beca se social
emotions plaf? important roles in determining e yec-
tancY. We call for more research into this specific area
of finance in £ ¢ re ne roeconomic in'estigations.
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