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Abstrakt
V t®to disertalrmzlgdBdasismi zhbbv8&8gmeckl ch s

ovlivRuj2c2ch lidskou mor 8l ku. Spojuj2c2zm pr
o |idskou mor 8l ku jako tradim mtet foidl cezmpfiird ke@&
zej m®na biologie, behavior8l n2ch a kognitivn?

Prvn2 studie se zamhRSuje na mor&ln2 algor

mor 8§l n2 preference tlkaj2c2 se volby mezi ¢ty
pro Segen? smrtelnTch koliz2. PS2slugn® typ
altruistick® a konzervativn?. Respondent. pr
jegthN pos2lila, pokud byl @apreignahcroy&naepgsil
se vztahuje na vgechny ostatn2, sl abg?z, kdyg
viastn2 d2ztDn. Doch§8z2me k &M Njnad3 nicee zsvmeldSeejr
spolelensky vihodnRj g2mu Segen?.

Druh8 studi e zKkoump&azitemloxapglasmaganda ijrefjeeknt 2n8s | e

dopadem na politick® pSesvihd| en? a hodnoty |
zvigen®mu tribalismu a sn2gen®mu k udtidkyu r n 2 mu
odfiltrovanl wvIiv horg2ho fyzick®ho a dugevn

Zzhorgen® zdrav?2 tyto zmBDny nezpTsobil o. Sp2gge
teorie parazitick®ho t1l| ajk@? miby%ltiynly rdlzad®H o/d
stresu.

TSet?2 studie se zamRDSuje na | eskou popu
ng&€bogenskim pSesvnDdwelehgoy ap $dzad mdD aseiekt iyc k
od pSedchoz2ch studi?2 jsme zjistildi negativn
zdr av?2m. Uk8zala se souvislost me z i zvigenc
altruismu, biolgghokosexdgtndsaktavshdu.

Ve |tvrt® studid. j sme zkoumal i dNt sk® kol
rémci a teetsewnalndirkdmsdepot j §. Prost Sednictv2m
se n8&m podaSilo uk§zanti tye jpsou zkichlow E®2mwors Ik
ty, kter® souvisej2 s mezilidskT mi vztahy. N
viraznhDj g2 gkodlivl dopad nedg zmRny pozitivn:

Vrg&§mci snahy o multidisciplinarijtedna p9d
discipl22nu o metodologii |jin®, a zabTvali se

Kl 2] ov8g sl ova:
mor 8l n2 soud, altruismus,nf@bbgamxtogpd agxnp agrai m



Abstract

In this dissertation, we delve into the various domains of biological and social factors
influencing human morality. The connecting element of this collection of four studies is both an
interest in human morality as a traditional philosophical topic arduie of methods from
empirical sciences, particularly biology, behavioural, and cognitive sciences.

The first study focuses on the moral algorithms in autonomous vehicles. We examined
moral preferences regarding the choice between software types teatiniftheir builtin
algorithms for dealing with lethal collisions. These are categorized into three specific types:
selfish, altruistic, and conservative. Respondents exhibited a preference for the altruistic strategy,
which is reinforced when signalléd others. The altruistic preference is the most pronounced
when it applies to everybody else, weaker when it reflects only a personal choice, and the weakest
when choosing for onebés own child. We concl uc
individuals towards a more socially beneficial solution.

The second study investigates the relationship betvpagasite Toxoplasma gondii
infection and its subsequent impact on human political beliefs and values. Infected participants
exhibited a tendencyowards heightened tribalism and lowered cultural liberalism and anti
authoritarianism. Controlling for the effects of worse physical and mental health had little impact,
suggesting that impaired health did not cause these changes. Rather than an radaptatio
prevalence of parasites, as suggested by pasisg®s theory, the differences might be side
effects of a longerm mild stress.

The third study focuses on the Czech population, elucidating the interplay between
religious beliefs and various facet$ well-being in a mostly atheist country. In contrast to
previous studies, we found a negative correlation between religiosity and both physical and
mental health. A connection emerged between increased religiosity and heightematbdelf
altruism, biobgical fitness, and decreased sexual activity.

Lastly, in the fourth study, we explored children's conceptualizations of personal identity
within a developmental framework, testing the concept of essential moral self. Through
hypothetical scenarios of ange, we were able to show that moral traits, especially those linked
to interpersonal relationships, were crucial for preserving personal identity. Moreover, negative
changes in these traits had a more pronounced detrimental impact on identity thaosttied p
counterparts.

In this endeavor towards multidisciplinarity and bridging of disciplines, we enriched one
scientific discipline with the methodology of another, addressing human morality from diverse
perspectives.

Key words:
moral judgenent, altruism, wellbeing, experimental philosophgligion, toxoplasmosis
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1. Pvod

1.1Teoretickl Ywod

Filosofov® se po stalet?2 zabTvali l i dsko
anal lzy, refl exe vliastn2ch intuic, avgak v o
discipl2ny je n8sledoval poraozruomedn22Silliyd spgkedrnsup
uvagovsg§n2 a kon8&8n2. Psychologov®, behavior §l
mor 81 ku. P8traldi po faktorech, kter® souvi s
prosoci 8/ n2 chovg8nB jaaknorko mparsatuidv nObpioypanhol
|l idsk®ho chod&hg?2 mi kvygomeécli sm®nN pS2buznimi
se pokusila objasnit, jak se zZ®mNS mi mo z edrestkI® ee,ntsittayne zml adl d

se ve gdgpalaédlomesn® na vz8&jemn® kooperaci pomoc

VNDdeck8 komunita dosud nedospBhDla k obecn®r
mor 8l ky. Je mogn® vymezen2 mor 8l ky v deskrip
pnittJ edn2z m 2z &Ger&pGEr,20B0T, (j ak mor 81 ku vymezit, | e
urlit®ho pSedpisu chovgn2, kterlT pSedkl|l §d§ |
etick® normy, zvyklosti, z8kony i n8bogensk®

Charles Darwin(1871)uv agov al o | idsk® mor 8l uly n§8sl
subscribe to the judgment of those writers who maintain that of all the differences betareen
and the lower animals the moral sense or conscience is by far the most impditaapter 111,
TheDescent of Man). T2bmt i stes kad®e mfyayd tem k p S i®h It § @aidli
senti ment T, kterou I¥78lpa ®nmte @199.j eJ inma2p Sb i oHuorgeo v
di scipl2nu zkouimdji%kw? marS§loq e kA end Wislkethedime p 2 g e :
has come for ethics to be removed temporarily from the hands of the philosophers and
biologicized (Wi | spon, SKO®7&]l nND tuto pS2ledgitost v\
komparativn2 psychol ogiteo pnSeij esnt uud i put9PBjwsrt8T k(yD e

Oovgem chov§gn2, naps§. soci 8l n2ho hmyzu, r
geneticky determinovan®ho <c¢chov§gn? (Ayal a, 1
viovinhD |lidsk® mor 8§l kynwDS€atnondi $édts&lon2 mpnr §¢
mi ni m8I8ngloidzl okbhd8o benManl ul n2 m mechani smTm, jakTlm
altruismus u ostatn2ch ¢givolichT, se kterT mi

10



HI avn2 funkci momTé&@mhagell bl 02DkE&)chB8he regl
sostatn2mi ,dkse@gé&ns| ospgPupr §ce, i kdyg je zSe
m2ry sobeckT mi individui, kter8 maximalizuj?2
jej2mgt Yaednictv2m omez2me SVT] vl astn? z8j e
altrui smus. Ten se projevuje sn2z2gen2m vl ast
vliastn2ch zdrojT na pomoc druhTm, nermou t 2 m,

recir ocity, dodrgov8n2m spravedagdsevol nlebd INigs

ge moder n?2 | id® jsou potomky soci 8bdn8lcm2 cphr i
skupin8ch ( S Atkinsanz2 0 1Q@pi ea & o0osl edn? jdaka miazicieo
spolupracuj?2c? Ikdevorelod/). sbNDr al i (Tooby

Tomasello (2016) popsal tSi koncepty inter

indi vidu8l n?2 intencionalitdosjaggesthaphos®hazij
vkompetici VvTli druhT m. NapS2klad kdyg ¢gi mpanz
sb2r8 s8m pro sebe. I ndividu8l n2 intencional:i
l et. Sd2len8§ intencionalitse pregj2dv wjtes Sjzakjoe
sd2lenlT c¢c21 skupiny lid2, umogRuje kol abor at
kol ektivn2 intencionalita, star§ pSirdlilgont 1

skupingch. Tytdswkally uz§kRpedlakdn XKybel00 ti s2c?

Mor 81 n?2 syst®my pSestavuj ? kompl exn? sou
evolulnhN vyvinutTch mechani smT, kter® spol el
z8) mT a umomdRoay 8§ ni alkood ped rnaotsit v2h P(cHeM edpt§,] n20 06 y st
alespoR t Si komponawi yi dWwpmu bmpogdwihtaruesnp o0g enlo
spojenou se skupinou. Tento koncept ,MKk| al H
Mahapatra & Patk 1997) . Hai dt vystupoval proti rac
oznal uje za r aaionbsndalisions t s & i kohidengeoh aPiagetem.

Dl e Haidta je mor 8l mdr Slomdmiprem&c e@aivepBd ) e
model (Haidt, 2001) mbs&hnuijm sSidaecene r\8Yy NRy tt &
a ag po n2 n8sleduje rozumov® zdTvodnRhDn2., Za
kompl exn2 a spol2v§ nanv2mergil kaStmehafArizaky

VTIi jinTm mor8ln2m syst®mTm. Na tomto z8kI ac
al., 1997; Haid& Joseph2004; Haid& Graham200) , dl e kter ® se jednot
skl §dlagmbi naeel chiBlstt ed pji 2 €¢2STh p®| e/ Y%j ma, f ®

11



svoboda/ %t l ak, vDrnost/ zrada, autorita/podvr.
pSitom kladou rTznou v8hu jednotlivim pil?2ST

Podle Curryho (2016) | zieolmngi8d kluc hc he plad | tj
probl ®mT kooperace, kter® se pravidelnD obje
|l idsk®m ¢givothD. Jeho teorie mor8lky jako koo
Segen2 vymezuj 2 ,meno Iriodzsukn® meo rpSoldk ap.o jMor §1 ka \
ot 8zkou reciprocity nebo her bez nul ov®ho s
pravi del , kters$§ maj 2 uni ver z8Il n?2 charakter.
mechanismech aspecifick h s|1 ogk8&8ch mor 8l ky. Curry d§l e r
odpov2daj2 rTznTm typTm mor 8l ky. PS2kl adem |j
aver z? k incestu. Mutuali smus se projevuje
kooper ace je spojena s reciprocitou, dTvDrou,
Segen2? konfliktT zahrnuje dRlen2 a n&8kladn® ¢
tak nab2z2 komplexn2 pohl edntneax tmio rl8ildksuk ®& kj oeg p

PSedl ogeng dAiBseodtoglitk® ra§cs®oci §l n2 predikt
obsahuje pDt kai@ivtoadl .o bRBravhru?3 ek s@maud lng® fuovrerdl2 n&
pr8ce. Druh8 kapitoly dormbus8§eSeresvotiasdtmd
z8vNDreln® eseje. TSet2 ag p&§t§ kapitola je ka

na vliastn2zm empirick®m zkoum8n?2.

Spojuj2c2m prvkem t®to kolekce odbarnTich
mor 8l ku jako o tradiln?2 filosofick®zadj®mana a
bi ol ogi e, behavior8l n2ch a kognitivn2ch vDd
di scipl?2?n spol?2v8 v obohacen? jydd®uh@,deapll®i
teoreti ck®ho konceptu z biol ogi edléma@m,pSehda@or i
centru je mbyt8odnRomhbiobmd ®mn. met od ve studiu | id
m®nhND studovan® predi ktory a korel 8ty biologi

VI astn?2 obsadr phr®&clapiatl 3InéE AMor §l n2 soud:
je Segen specbf®mk$mpanptelg exd gut oinsoormeni28lhn 2v odziilc

jehog j&8drem je |lidsk8 tendence volit pro sv
olek8vs8 altruistick8 volba. | mplementovali | ¢
bi ologa Amotze Zahavi ho a otestoval.]l nage na

TSet2? kapitola AEvoluln2 psychologie: vli

vliv patogenu parazitaToxoplasmagondia pol i ti ck8&8 pSesvhRd]| en? a
12



Pokusilijsmee navr hnout al t Parasite stressthéoyvgbuPDnhP bBon?2 bko
entomologa Randy Thornhilla.

Vel tvrt® kapitole AEvolul nz a kognitivn?
well ebingfi jsme pSihl®dlivk p&hastadiunB8ehky

santropologem Richardem Sosisem a psychologem Jeosephem Bulbulia.

Vposledn2 p8§t® kapitole AExperiment§8lnz f

ug2vali metody experiment 8l n2kofuimmgofliad ck T ¢f
zakl 8daj2c2ch filosofickl koncept zachov§gn?
jsou filosofov® Jesse Prinz, Shaun Nichol s a

Hl avn? objevy t®to pr8ce jsou n8sleduj?2c?:

T VeSejngasegwaliby mor8&8ln2ho softwaru pro a
jedn8n2, tj. participant.i d§vaj?2 pSednost

T I'nfekce |l atentn?2 toxoplazm:-zou je asoci oV:¢
cel kovim zdr ®Pwastkry2thistaswwemmnevyl ul uj2c2 al

k parasite stress theory

1T Teorie o pozitivn2m vivellbdng| @8 tkoogd resctt w28 | mdd
VI esk® popul aci fyzick® zdr av 2 religiozitduu g e v n 2
VysvDiDtl ujeme t o kic2nm,e xgteu ,n 8kbdoyg ejnes tnvizn pvr i t n?2
a to s sstrbssu pSingg:?

f Nage vIsl edskpyecpddpkSDiul yt eorii osobn?2 iden
kontinuita je z8sadn? ipjraok ziwdhd2y §ne oroiseo b
mor 8l n2ho j 8. Osobn? identita je vn2mans

mor 8§l nz zmRDnN.

13



1.2Mor 81 n2 soud

Trolley problem | esky nRDkdy nazlvg&n voz2kovl pro
experi ment ernT,z nkitcehr Tvasreé amt §ch poug2v§ napS2|
se jen setk8vaj2drsulh® ds&kpiut omenestl &méun PrvE c ey g §
experiment .k ont extu soci 8l n2movaoiul edmathnos pgj én &hd
vybavenich S$S2d2c2?2m mor&8ln2m software. Ve vIKk

zbehavior 8l nz biologie.

Voz2kovI pr oblbdetkywdskusiah| ednpPoil nt errupc?2 (1
2002). Tuto diskuzi 8d8I| eDnreosz g&xSii d tau j Teh oomeslo§r ¢
voz2kov®ho probl ®mu a tento myglenkovIl exper
0z nal ovidlleyolpgg(Edmonds, 2013

Voz2kovl probl ®m existuje ve dvou hlavn2c
vihybkou zobrazuje tramvaj nekontrolovatelnh
pokral ovat po dan® .drAz@gak zmddalee kpodtj ed Dp &R &
vihybku. Pokud osoba u p8&8ky vihybku pSehod2?,
jinT dnIin2k v bezprostSedn2m nebezpel2. Prob|
zachr 8nit apik od DIljredkD hm[% t \Kee mv g rei aipt It ascdel | pno? dkc
je ohrogeno na kolej2ch. Avgak nyn2 je n8hodri
mohutnTm mugem, kterl se nebezpelnhD vykl §n2.
jeho t NI o by tramvaj zastavilo dS2ve, neg by d
Je mor8&8lnn pSijateln® (i dokonce nezbytn®)
pNti dNINn2kT? V tomto sc®n&§Si zBygyhsmnt) mBhut n
byl povagovs§n ne z& ¢tilterateSeaseorpsoSeady
z8chranu vDtg2?ho poltu osob oznaluje jako u
zdTrazRoval mor 81 nto hue sy®h ®v nmousgte sbheozz enk?l e d u

oznalen jako deontologickTI.

Greene (2004 shrnuje sv® neuroviDdedle®rai fduébébrt

procesT mor 81 n2 ho soudu. DI e t ®t o y d felolrd te,
automatic&kilam§l né md reakc?2, Zzat 2 mco ut i it
del i berativn2m kognitivn2m pewcezelmr adZevg§n? g
|l asT (Greene, 2007; Greene, Morelli, Lowenbert
Hauser, 20 6 ) . Je vgak nutn® poznamenat, ge mor 8§
teori 2 m, precided®nfolmgl ok@®@nhebo utilitarist.]

14



l ai k m2t intuitivn2 pSedstavu o Sacnhir °Kdoi dnagResrkoo
ani MnohasvDtovou interpretaci, ale jde pros
chyba intuici ohl ednhD voz2kov®ho probl ®mu 2zt
A konelnhR je tSeba poznamnmenwayl erdpe§vag 2R o vplo
mor 8l n2ho soudu.piZatBiTvy i des kjRe dvorlky %% my a

Jedna z mor XKlomtaektaoat taadlonwomn2ch vozidel |
algoritmy, kter® by Segily vz&@mw skdwanas:t
neodvratn§ mntseplSe® kndElmiza.i |l ema, jak by mndl a
(Lin, 2015) . Pro Y ely t®to disertaln2 pr 8ce
softwaru pro autonomBegooiz§lnkter Remaj mezia P

pos8dky a preferenc? z8chrany nejvRDtg2ho pol:

Druh8 kapitola t®to disertaln? obsahuje d
poskytuj 2akkaurgtl @t dlkebatnD ohl edimfhou mliolz&€Dir ut eal
technol ogi e. Hl avn? e@mpuihm®i ckka8 i 4 tod cki emNd kas azdae r
vizkumn® ot§zky: zda veSejng§ viditelnost vol
jeho majitelem zvig?2 oamotuu @RSizjamautu h®l, t 1 wikd

altruistickou volbu nejobt2zgnhDj g2, zda vol ba
pouze pro sebe, nebo volba pouze pro vlastn?2|
PSi Segen2 soci &8l n2ho dil eimazt up oazunt aotnkoTm nk?echl

ekologie (Laidre & Johnstone 2013; Dawki ns
altruistick® autonomn2 vozidlo by mohla bTt |
se daj?2 ch8pat jako signgb obchatgepomghast di c
Vugt 2006; Fehrler & Przepiork 01 3) . Vi zkum (Engel mann, Her r
srovnal souvislost reputace a mor 8l n2ho chov
soci 81 n2 keet et 8| GIDpVvaj pokud jsou pozorovs8n?
|l idskou a zv2Sec? mor 8l kou wukazuje wumpepirac

autonomn?2 vTz.

Pomoc?2 online dotazn2ku jsme z2skadsty odpo
pozornost. a vySadil. nDkoli k participantT T,
nejprve pSeletli expertn?z predikci o efektiwv
a materi 8legilc® rn&kpuwblvi c emeniNBisd wealniNz & o imti usdeazani§
podobnlich voz2kov®mu probl ®mu . Situace byl a
zn8zornNDntaurseltw.ackutvonomn?2 aut omobil mD | mo ¢
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nebo zabolit mdtoblNomm2sddmnunap/S2kl ad jeden p
pNDt osobtehej&acvetdl ¢ havarovan® dod8vky. Part
rozhodnout , zda et rovnlhD a usmrtit pPNDt osob
autonomn?2 T mozwpTsobem seTpafmicspanacemezn

voz2kovim ppfed®mawoa, sge mor §l n2 software bl

a smrti.

PSedstavili jsme tSi typy vozi daenlu psoosh§edckkyc
altruistick®, kter® preferdama®PosizB8echcianiu naj (
osob uvnit$S vozu, a konzervativn2, jehog sof

mhRNl o za n8sledek nN| 2 ndmMrt. akdpttalpi mogsBé ngd o
pro sebe, pokud by se o jejich vibRru nikdo
zvolili pro sebe, kdyby jejich volba byla vic
pr o s v @on€dcisimdlse zeptai, jak by volilippar | ament u ohl ednlD mor §
vgechny, kdyby tato volba byla tajng, a jak |

Prvn2 testovan§ hypot®za pSedpokl §dal a, g
sobeckou strategii ve veSejn® volbD neg ve vo
Cl(95%)=06200, 714) . Druh8 hypot®za tvrdila, ge p:
v2ce altruistilt?2z neg v taj=ni@2 AOHRQo08B2. To
0,922). TSet?2 hypotta§zna® pvSoel dopo kbl uSddoau al, i dg@& pvr e |
strategi. pro software autonomn2ho vozu ©pro

budou pSi t apadaentuhObagbaBy2 se prok§zaly.

Nage visledky wukazuj 2, ge respondent.i pro
autonomn2ch vozidel, zej mPna pokud je tato v
je nejsilnnDjg2, kdyd n2e vRtnddh s5ji é nrBa kdegdgh oy r
nej sl abg?2, kdyg se votlBchproo vvlsd setdrk2Th ol zpeot wS
particnaoa@ntgt wdii sd2ia&l turtuilsttiack & td lclkt®o vi §t2u i
zachr8h?tda2cPreference sobeck®ho software pr
vsouladu 9 Sedc hoz? s t 8hariff 2& Réh®ann n2e0f lo6n) . Domn?2 v 8§ me
preference pro altruistickl software, bié¢j m®n
ovlivnBDna snahou vyhnout se soci 8l n2 sankci &
Segen?2, kter® navr huj eme, j e v souladu s tec
tohot o | etinv®htoo nstiog npg3 2up a dftdared btyd wi stpiog ke®o ss v
n8kl ady.
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Ve studii tTkaj2c2 sSul&Kmzz2iodB8)chjprsabll@®mT

|l id®, pozorovs&n2 druhTmi, tak maj2nagggstudi
efekt pozoroveeSejdrfuhvindi tjealkmi mor §l n2 soft wa
S i vysviDtlujeme n8sl edovnni. M2 t util i taristi
neboS oproti voz2kovIim probl ®mTm ugikwvait &ln?2tcdk
situac2ch. MTge s8&8m zaplatit svim givotem, ko
zachr&8n2 v2ce |lidsklch givotT.
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1.3 Evoluln?2 psychol ogi e

Parazit® jsou dTlegitim faktorem ovlivRu
nevyj 2 malp ez S&jrmimc h souvislost?2, jako | e naf
behavior8l n2ho i munitn2ho syst®mu, vgak ovl i

kt eb®okogi ckTl mi viivy bhRDgnD nespojujeme. Z 8§ !

hodnoty a normati vn?2 soudy, cog si mTgeme L
univerz8ln2 preferenci pro kr8su na z8kl adhb
|l i st® pleti. MTge 2t 0 zn8mku absémbe gepaTa
zaruluj2c2ch signifikantn? odol nost vTlIi pal
vn2z man§g Jotglkllée vyro&Stasymetrie, mal fifon@bst wzbuzwnja

odpovPlDN behaviorg8l n2ho i muni t nSamo zsSyes tm@mun e(j ¢
vyl erp8vaj2c2 vysvhDteeatenddskimTlhoeesgeswigake:r
ultim8tn2. Jak psyc Bahwam§ WiokieBnar o2l 0e0 4k)r, 8§ stya k( Reeshte
obecnhN (Dutton, 2009) i fcepybmM®PEnomks évpat ogen
Luo, Tan, Ern & Bastian2021).

PodobnhD jako mT g e ppathogemedisgudt g a kot oens?ol
behavior §l n2 h®mui neuhnri8tnni2th op Sseyds tmognou n8kazou,
evoluln2zm pTvodu moal @sgusifChapmankine, Susskicde Mrdergan
2009) . C2lem nageho vizkumu byl oi nd§ki aez uprao zjke
mognl avimow 81 n2 soud samotnich nakagenlTch. Ja
parazit iToxeplasmpigondiek t o ze dvou dTvodT. Zaprv® |j
u kter®ho byly rTzn® fmirmyl patriazdob & &p mdp o §
Behnke, 1990Moore, 2002; Vyas &Sapolsky, 2010; Webst& Mc Con k ey , 2010)
vizkumpm&Egsvk® skupinh profesora Jarosl ava FI ¢
(pravideln® tesSads8§n2Sdpbhoevol nddTRazE ko ®K rs!
aj.). DruhlTm diviodke®&m bpydloi, wWlezkumu VvIivu tox

psychi ku zTst8valo doposud pole mor 8l nz2ch ho

Toxoplasma gondij e parazitickl jednobunRlnl eukat
apicompl exa. Fin8l n2msboskibt Ebgmt Pogemmlyas megz
vhDt gina teplokrevnlich organismT (Ajioka & So
al,2012B§rtovs§, Sedl &k efilbticl e88khkROOOGRISEWMR tfar
hostitele proch8z2 toxoplasma pohlavn2m proc:
(oocysty), kter8§8 owvg&milymds pylbsht Gepeadss S@ha psS
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j e mohou pwxdeu |simepzouthreaswtai eil ® mVtraktu mezi l
praskaj? a vypougt?2 sppoohryobzl aivt®y ,t akctheyS2o i d iyf. e rTe
akutn2 infekce zapl av?2 t kb8rnald,y zpoSitlye mgt kpS8oRsot vu@p

zn 8 mkaotue nlt n2 rinzfrelkeche . stzudi 2 vypl Tv§g, ge | ate
pSiblignhNi dSke®i poHeckérathc&aNeissZ @ 6 0 ¢ r Ll ovRDk se ne
oocystami, t) . konzumac? zeleniny &oldal g§fich

vikaly, pS2padnhD tk&8RovIimi cysmami hpstgpal dn
et al,, 2000Ko | bekov §, Koubartovsg, ROOG) n8§ St &pdPms é
dost8vsg8 i do fin8ln2ho hostitele, kolkovit®

Li d® w2 aft8eznit n8kazy toxoplazm:-zou nepro

sympt omy, takge byla dlouhou dobu povagov §i
publ i k owarsllcehd n% ¢ h dvaceti |l et ech j eSadba n ¢
onemocnliXn&Esal ¢Fé e q, 2016 ; Fl egr , Prandot a, So

Kl apil ov§,2814)kddRk ows® bnosti (Khademvat,20M1M3) Saki
i chovg8§n2 [(HBoadkb&y820Kdl bekov§g, Skallov§g, Li.l

ZTst8vsg8 vaoakodt Kzkeu ,mogn® odligit n8kazu,

stav |l ovDka, od %l el ov® mani pul ace hostitele
dTsl edky akutn?z | | atentn?2 n8kazy pea,0 ktdeara®
mohou zvygovat pravdDpodobnost pSenosu paraz
| lovRDka kagdopg&8dnhD maj2 aktivovanT iimdrmriht n?2
cytokinT (KaRkov§, Hol,8§R20IZ®&).2 cBwl8qn otk @ mmr&ml
stresvedouk mND n §notivaci,ve moc2 ch i c¢chov8§n?2 (Moreoen&nkEi
preprintov® publikaci (Fl egr, HlIlavsg8§l ovsg & Tol
nen2? medi 8torem vIivuychikmxopl azm-zy na | i dskol

Druhou st§&8le otevSenou metodologickou ot §
odvozen® | idsk® vliastnosti jakTimi jsou jeho
mani pul ace toxoplasmy mohoul Binte kp ARt D sd ftir
infected withToxoplasmagondii ( Ber doy, We b,st2e0r0 0% Maockdlo&da8 du
krys zmDnu antipredaln2ho chov8n?2bylykoygsy ] vkie
testovan® na pS2itomawnepl pTomopldsthed bd Bt pv o) , S €
negativn2m nevwbbbauy p®2sbhmost 2 kol ky (i nd]i
naopak byly takov]Il mi m2 sty pafi attractiog.We stydii ( t j .
(Fl egr, Len&cWom82r)didad kT mi pr o bfatal dityactisne f e n ¢
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objevil vp S2 padnN kol iTbxoplasmep oz ijtén né ch roxgplasmaz at 2 n
pozitivn2ch ¢gen byl efekt opalnT. TygS2 mol
dom8c2gm8ce2s) djg§dnil efekt nevyvolala. Navazuj ?2
fatal attractionu ¢ i mp a n z e Pan trogloditeswra@ylodytes( na z 8kl mdlDi av er
jejich pSirozen®ho pr PafhtBeraopardus Toroplgsmapd & i 5 k v n h
gi mpanzi mDImolni ¢gsgv2® haov eprSziir okpeSrt @raa Np fj @ dh§ tcdr &
gelem, kter® nejsou jejich pSirozenimi pred§
| 1l ovDka je vIiiv toxopl ammuzyssp? gie gd Akit wt8¥ M
parazita (Flegr, 2023).

Al kol i v existuj?2 studie popi suj 2 clza toesnotbnnzo
toxoplazm:-zou, t ®matem hodnot nacimor &li k® sak
toxoplwsum-m@&NN svhNDdomit2 (Li20@pvE, mMmPSPphabhDdS8S3
etal, 2010). Ve k onomi ck® hSe na di kt§&8tora jsou nakag
geny naopak v2ce altruistick® (Ligdgdvppokttit

hodnot 8m naznaluj?2, ¢ge nakagen?erskowmulomdone ot
etal., 2018 St 2 m mTge souviset i vDtg2 riziko dopra
ale tSeba |lreallsk@etzhiohzye o,p HEval&2gane k , Kod,ym, Mz
2002; Kocazeybek et al ., 2009) . Pozoruhodnl m
2022) publikovanl |tySi mNDs2ce po nag?z studi
(Canis lupu¥. Toxoplasma i nf i kovan? vici vykazow&laint a h m
rozhodnut?m, jako je snaha usilovmtadg? mde ®ks

AutoSi spekul uj2pSmrou omanTigreulsaud i paerntasi ta. Z
nap Sekryv Yzem2, ve kter®m nov§ smehBa2nedkbdij
hostitel T puma Puma concoloy . VIiiv | atentn? toxoplazm:- zy
altruismu pYledaekoldm&nstudi 2ch ze&jcrh®re& ometmd c
her,vdi menz2ch p®| e/ %) my a f®rovosti/ podvs8§dhDn?2.

dal g2 mi aspekty |l idsk® mor 81l ky, tedy z8kl ad
svoboda/ %t | ak, | i p,28lY; &S hamt etdde@l adaced 138hHai d
politickIim pSesvnDd| en2m.

Nage studie ve tSet? kapitole t®to disert

hodnoty participantT infikovanlTch toxopl azm-
oninedot azn2 ku | sme 2Z&FIsk arl d ®hpdiffpdeaiddTo, zge byl i |
testovsg8ni na toxoplasm-zu s to s pozitivn?2m
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Kvyhodnocen2 pomoc2 statistick® asnal2]l byathelravir
PI 34. Na z8kladhD odpoviDd? participantT | sme
srozumitelnost. nepoj menoval.i |l 2sly, ale J m®
liberalismusaanth ut or i t § Sst vat.e rViod bout 8vzl eaks t pn?d rba&mrkiu ; o d
hl avn2m dTvodem byla kulturn? specifilnost |
politick® dotazn?2ky nastaven® na Spojen® st
neztotogRuj emek TpSesv®diieami lpolitickich filo
mor 8l ky. Zvolili jsme je kvTlIlIi prakti|] nost.

a z8klady mor 8l ky. Lze vgak vidnt zSejm® an
i nvenRIBSe mor §1 n2 mi z8kl ady. Ekonom®Ilc %k /®%jr mo un O
f ®r ovost2/ podv8dhDn2m, Kul turn? |-a bteo rail ti & aut
sautoritou/ podvracen2m a posledn?2 kompdh.ent a,
Do budoucna bude tvomt o ohl edu I nformativn? srovnat
komponentyPI34s eor i 2 mor 8§l n2ch z8kladT, aby byl o p¢
provs8z8na se z8klady mor 8l ky.

Nage studi e uk8zala, i gfi ksoevamdxaoaapl meimniio
signifikantnhD Iigili ve tSech ze |tyS faktor
a nigg2ho sk-re v kautarnte ;1Sdtiber aDE§beuj amea |
rozd2ly memii 4da nriféikmofviakndvanT mi genami a mugi \
geny dos8hly vygg2ho sk-re v tribalismu a ni
neinfikovanou kontrol n?2 skupi nou, zat 2 mco
ekonomirok®mst §Sstv?2. Tyto visledky mohou odp
chovgn2 a postoj2ch pozorovanlch po infekci
politicklch pSesvhDd|len2 vlivem celi goaovoldm @ or § 2
asociace zTstaly zhruba siln® i po odfiltrov:

Vzhledem k o mu , ge vliivy |l atentn?2 toxoplazm:-zy
evol ul| n?2 mi nul osti, se klon2me 1intlergolelt&acdat,

c2l enou mani pul ac?2 parazita zvyguj2c?2 pravdDj
vedl ej g2 mi Yl inky dlouhodob® m2rn® z8nDtliv®
jegthN nevedly ke zhor geny? tceedlyk onveRhoov azgdurjaevnie.
prevalenci p a r parasite gires theaffkinchelhonnaill, Myrray & Schaller

2008). Pro z2sk8&8n2 jasn® pSedstavy o ¥linc?
empirick®ho vizkuekt zamnDSEn ®h dhrasite rsteegsatheoryd n 2 .
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(Fincher et al. 2008; Thornhill & Fincher,2 0 1 4) se snag? poskytnou
vVysviDtl en? |l idsklTch pSesviDd|enz?, jako naps§s
kci zincTm, dl ezrTfzroR®Ho oshNDeparnmaa dan®m geogt
smRDrem od pS2tomnosti parazitT, pSilemg se n

vygg2ho konzervatismu jakogto ochrany pSed n

Nage studie pSedkl §d$& ea lotvmSeanh gspavdsite digsa u z a | |

theorynevyl uluje. Jedn8§8 se amproki m§hnAe @zechahoohn
z8roveR jagtlXove®dvmud e hkor gen2 zdhadhotv®EG2mun§
tribalismu.ukNazgwe 2v,l sje dkel kov® zdrav2 nen2? me

medi §t or chr onidckolu hsotdroebso us g mjfeerklc 2s PSedc ho z?2
2021) dokl §d§, ¢e pdSleccthtbodduo bnfa srtyrcens owe dja vko t n 2
ngslednhN ovlivRovat hodnoty a politick8 pSes\y
toxoplazm-zou zvyguje tribalismus, cog na ul
frekvenc?2 parazitT mTge v®st tko vaydjagptmauc ik omaz evr

infikace.

Na z8vNhr je tSeba poznamenat, gJge sbhRr dat
parti Qigaet Tl astnila studie p8eOd rMNEstvulpem mpa
za posledn?2 stol evtl? vt enday vnlesml®ldak yz &sRatdon2st udi
ngsl edwjb2Dc?pov pandemi i, jeg pSinesl|l anwurasuktRk
patogenT, uk8ge jin® efekty.
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14Evol ul n2 a kognitivn2 pS2stupy K
Pol ofjéiome8zku, zda m3 pk@mU ugimsgerkst vz v i
givota jednotlivce, mus2me bl2ge specifikovat

kv2ce mognim pS2stupTm k definici a jednot | i

jsme zvol il iprdwno? 2SapdS? sjtsunppe pr o pot Seby nag?
Awellbeingi na z8kl adn pNRti komponent, a to fyzic
situace, sebehodnocen? athruaktA vziat yd rau hk®&,a |jistnye

(napS. subjektivn2 zdrav?2 redbhjgelozitmu =zdmas2

Al koliv jsou term2ny n8bogenstv2 a n8boge
pro potSeby t®to?2snuudime zieem? wnahl ed&® Kkuj ejur n:
nut nd®e fjieni ti vnhD vymezit. N8bogenstv2 sest8vaj
pSesviNd| en? byl o pr o “% ely tohoto vITzkumu
ngbogensk®pubey ak@pinovich n8§bogensklich akt,]

Diskuze o vlIiivu n8bogenstv2z na wellbeing :
pS2stifwmlk ck a evoluci ng8bogenstv2; jeden chS8g
vn2mg nShoggemss kg8 mSegbhNdl en2 jako vedlejg?2 np
Ji g Dar wi novy (1871) Yavahy 0 ani mi smu u
prostSednicusumoaBalbogiebdokgma; bhgbygead&nh@®hyv
jako voedpepdéahkt u. Kdy g Dar winTv pes reagova
sluneln2k, kterl se oblas pohnul dpokypubez§ nku,
viditeln® pS2|iny pS2tomnost nhDjak®ho dal g2

pSUizsov&§n2 intencionality a akt®rstv2 u |1lovDh
Hyperactive agency detection deviceBer r et t 2000) . uktd cspaldrels e o
(Gould, Lewontin & Andersorl 9 79) | i dsk® kogni bét tedpbeNRthy

pTvod a ¢gA&eéhPdyR®yakt ®rozij,akdwc hjosvo® nneabpoS. p &
Wegner , 2010; Treml i n, 2010) . Adaptivn?2 sl og
vihodnnRj g2 falegnhD pozin2i.vnMTdgcehnyeb as inetjo fm$ ed
vkontextu mogn® pS2tomnosti poed8&tena,t akygve®h
vede k e smrti, zat 2 mco fcahlydminu pScsaiotdillv nd i g
nebezpel nost 2. Dal gpreidoliecamad mQi c®T wnj m§em vi zu
Lid® napS2klad interpretug 29 &dmr& §d H2t ormreynyn g |
Livingstone, 2008).
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Anal ogii k pTvodu n&8bogensklch pSesviDd]| en
myslia det ekci akt ®r T, spat Suj e Boyer (2003) v

modul u jazyka. A kom@bhodenwytssd NDndkmo pBé dlt eljpd?
odm2tnut?2 term2nu n8bhogenstv?2 jamg pBHtHtemk ®mp
se bavitpouzepr agmati ck® pSedvhDdeck® rovinh. Boyer
bTt produktem evoluce jednoduge proto, ¢ge (8¢
spojen2 metapSesvinDd]| e mrakiik (Bogef, 2082.i vn2ch pSesvn

DruhTm pSpBvrade m&bogenstv2 je Adamhoaci one
ge n&8bogenstv?2 je giroce rozg2Sen® a je s |id

Adaptacionalistickl tpSj2eshaupmsEn® elden esfniatgy? (o

pS2stup na nejenom jednotliv® prvky n&8bogens
celek. Tvrd2, ¢ge k pochopen?2 n8bogenstvz2 |je
nadpSirozes¥%sha®m®S b& Kaperp2018)o s i s

Kognitivn2 wvDdci a evoluln?2 psychologov®
vliastnost jako adaptivn?z, tak hledaj 2, zda
selekce zvihodRovaylao spgcj iephoki@d she@edaehp dych
adaptac?2ch. Oproti tomu behiazvd a rk8d mkr &tkno2l ocgh o

ke zvigen® fitness jeho vykonawdti€l®m pUrolsittS&
Xjeadapt vn2, proksutdSevde!| atidenlk vygg2 fitness ne;
modlitbavj ed n® ko muni tlh omdTugder aph%® ns@srBulbulia,2@1%)i s &

Dle (Sosis &Bul bi a, 2011) je metodol ogi ckl rozoa
pS2stupem a evolulnh psytcohm,| oge ck & mev ®Rbalda?
| §stelnhN i teorie podvojn® dRdilnosti zabTvaj
produkuj 2 adapeovhneg pddooepPd®. dND® |cnhoogkdEin2vys
visledek dvou interaguj2c2ch procesT, j ako
Behavior8ln2 ekologov® jsou agnostilt2z vTIIi
M2sto toho maj?2 pSedpokl ad, ge sel ektomu vyt vo
aby optimaliz@wal odist@edrddeoffdvdan@most Sed?2 ( Kr
Davi es, 1997)gemReozadv¢ §ry?2 jskyppot ®x: Behavior 8l n-+

zoptimalizovanTch evolulnhD stabil n?2etiograiede | T,
a historicklch dat. Eydl bhlypef peyméizoP oo W@ ud i
evolul| n?2 l ogi ky, a testuj? j e experiment$8Iln

dNdi |l nosti odpopwl &l MyphtmMaezdgelzT, a testuje hy
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pomoc?2 pol 2tallowdarhatoirmdlchc2a t TeraBnee cbgrexp
p 0 z o r die(S®sis?&Bulbulia, 2011).

Ot §zka, zda je n8bogenstv2 adaptivn2z, kK je
ng§bogenstvz2 po m@diinguAdpeacessamjadr aVv o geexh2k pmp (R
& Sherman, 1993). Vlastnost gd apt i paRud zvig2 fit adasage sv ®m
referuje nejen o procesulpBedeoen®@bdapvhbBr ja
konkr®tn2, reprodukceckpr pSle®m t d a s@h ot Tdkrag & rci
Bulbulia,2 01 1) . Nage preference sladk® a slan® str
Vyhr 8t ruskou ruletu je adaptivn?, ale takov
kontextu: begeap&®klkadvEgd?2prXosatdaepd?2i vA?2 fod apvtlk
i vhmdp$irozen® akt®ry | i syst®m norem umogRI
pSitom, zd§ se, zproSmSiedkor§§8B| kolmpkomaoni t.
jedot !l i v® prvky, ale jde o celek, a k pochoper

Budemel i nahl 2get na n8bogenstv2 jako na so
fitness, (Sosi s, 2019) , mTgeme se zatodleSov at
mlitus, posvs&tno, nadpSirozenl akt®r, mor §l n?
individu8ln2z efekty, a nRDkter® mechani smy mo
jejich kontextualita ve smyslu jejich adaptace. Kontextemis®® | n2 nor my, se pr 8§
vliastn2 stwdieSimsltowoupegmek je tSeba nast2nit
pozitivn2zho vlIivu n8boigredistivdu §ilanZ dmrawiznla. we |

Proxi m8l n2 mechani smy ntar ni®d iPvoikduudg8 | inr2| irto®
napS2klad |imituje nezdrav® n8§vykymcjhak ® 0i7t)*
mTgeme napS2klad o|lek§vat m®nN onemocnhn?2 zp
tab8kovich virobkT. @bdoBnRygaldwd edanro® orgSbnd § e

sexu8ln2chi pggttpeeTakenci sexu§8lnh pSenosnic
ot Dhot nNn?2 (McCul |l ough, Carter, De Wal | & Cor
Opal nTl, tedy ana@gativnd? zdlriaw2nprost Sednictvz2n

ngbogensk§ pS2shphsgmpasdi,  geénactel idwcekonmf |l i ktu c

orientace (napS$S2klad homosexualita) VvTIi kon
& Gbhdh, 2015). Modl itba za zdrav2z mTge zl epc¢
mTge n8bogenstv2 podporovat zdravl givotn2 st

%l asttuwu8l ech mohou sl ougi tohkenagwvihegndaB eBs2n 2sdtirte s/c

a deprese nS8bogensky zalogenlch lid2 (Kasi e
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Zprost Sedkuj2c?2 fakelolr@abnead dnahPedh®asbDr a
Sspiritualitou jsou emoce a sebevilDdom?2 - (Josh
Gatuhi er, Saroglou & Fredrickson, 2014). N8bog
jako odpugthDn2z, pozndivuBagpsaegbelGogbhac&n?Paade,

Soci 8l n2k prodmiotrA jve kontextovDhD zwguiahlT§ meke
lidmi spojenlmi st ej nTlwelbeiny@donge,tLarson, Koejige& dobr
McCoullough 2000; Lim & Putnam, 2010) , zat 2 mco
zdraw t n2 r i-kunskag Smith Baker, Harris & Stephensa2015).0p al nT negat i
efekt se tedy ukazuje u nevPBdgenbk®kkedanj b
Pargament, Kunik, Lomax & Stanley2012). V tomtck ont ext u8l n2 m podm?
ngbogenstv?2 newelbeifgehmat SAbjsemaziecrrravh®s aimdivd n 2 ¢ h
ng§bogenstv2 se studd®vginvel mpphsetooperetim, n§b
kde n8bogensk® vyz2mr&mn? ma |p S2nsSlbuggreonsstk Tkm s kup

jakousi vichoz?2 st amed ag&dcu 20 znacrimu.nebo doko:

Je tedy mogn®, ge vihody n8bogenstv2 jsc
kontextu8l nhD omezen®, jak p2ge St awellbemgu ( 201"
( Nichol son, Rose & Bobak, 200 %N)a hlohdbsllaagdbge
jednotdvrvaplskvi ch st8technhNDRKueol esbuevsbpskl ah
ni gg?2 Yal ast na bohosdgud@bgdhay®&mspaljena $esk
signifikantn?2. Obdomnlevdalpgk T okdpomp& | atadhe
uk8zala pozit i saffepored o zidacaiv?2 mezai Vv( ce pr ombDn
ng§bogensk® pSpeS2vpladdi® nRNDmeecnk ay, u dal g2ch zem?
signi f ilkeasnktun2b.y IVa Boka@anicae d&lr@2 vn8boglkeasg®mot |

zdrav2m.

Za Yl el emtprvathbdumezi wdlfbgenvdmsat eXxmua kde
vhDtgina n8bogensk8, jsme pro n8g vizkum zvol
studie jsme metodou snhDhov® koule nasb?2rald]i

NEbok&nsgpS2slugnost pro potSeby ng&sledn® anal

participantT dle n§8§bogensk® v2ry, pSesnhji o
specificky na n§bnulipercmked opva PDouodwombdpewISEnpi
ni koliv na individu8lnn?2 spiritualitu nebo |
participanty pro n8sleduj2c2 anallzu jako Al
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AVvnNnS2c2 mimo c2rkevfi byl igeBahiSj2cawpantiej sk ue §
c2rkve. N8sl edovala mognost zvolit pole nej|l
Leskobratrsk8 c2rkev evangelick8, C2rkev | esl
Aji ugreden2mpecasi kace, otevSenou odpoelBen®a
odpovDiDdi od participantT jsme spojil:@ vgechn
pro judai smus. Dal g2 vyzn8n2 byla zastoupena

Na z8kl adh dofltazaPiku5 | samowelbaingn Tfcyhz if @ak® oz df
dugevn? zdr av?, ekonomi cks§8 situace, hodnoc
partnersk®ho vztahu. wellseingud lasM#IN§ sme pidt2iv ad m?2
Onlinedotan 2 k zj i gSovajledknoomp anvelnm y5 kf akt or Tm. DE§I

hodnocen? halptort eitimk Txvh situac?2ch, selkreperte® t v 0 ¢

altruism . Girg2 (Pseudo)biologickou fienhpeadst uj s me
soulasnich dnt2, plg&novanlch dRt2, biologick
mnNSi | i pomoc?2 spol2tan®ho faktoru na -R8kIl adl
(Penke & Asendorpf, 200%&).umidtae il @ sz jiBehp 8 dj % @3
odmDnu a trest po smrti. Statisticky jsme zj
agregovanlich faktorT jako naps§. f i gahelsasv 2nne bao

n8bogenstv2m fixedfattorc i At Ay lj alk@ovari 8§t .

Nage hlavn?2 zjigtBDn?2 jJe n8sleduj?2c?2: Teor
wellbeingbyl a vRtginou testagwE§nanbBejn®@®oa@genskl ovh
kontrol n2 tsepol BtYencarsitem &It ¢ cdkn@a Izl zy vypl Tvsg, ge
neprosp2vs§ (obkobnka jamdninTich studi2ch), f
negativnly eddrgdalowjigd osu u participantT t®to stu
v kontextu, kdy je minorith, j e odkl onem od normy a to s se
soci 8l n?2 pbdmbona sbedgl w2 m kontextu nefunguj ¢

n8bogewebbeing2 a

Druhlm zjigthDn2zm je, ¢ge n8boga&nwgk valktoist ie
spolelnich modliteb apwyggeélmngendopr kT j € na moc
kteS2 maj2 tuto frekvenci ni gg?2)konwniotdp ozv\?yld

T
T

wellbeingy NS2 c2 m i n ShafbIRMaNlty 2005Galere 2015

TSet2m zjigthRDnzm je vygg? mor 8§l n2 sebe
sebehodnocen? nevhRS2c2ch. U katol 2kT j ako
religi-zn2ch aktivit a dTI! egi $voysgtg 2 sl ansotrngl n
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sebehodnocenzm. Mogn® vyggiNml sabelh ®il mo s®ua/m s
schopnost si odpougtRhRDt u vhRS2c2ch (Krause, 2|
LtvrtTm zjigthRn2m je pozitivn2 vliiv n8bog

do dgaelngelr ace prostSednictyv? potomkT a dal g?zc

veli kost &ontd8aseéubbt nvygg?2 sexu§ln2 aktivito

Je nutn® poznamenat, ge glo o exploratiwvr
pojhtfaktor T. | kdyg Hylcchbpr gv e&dearnta oBan jnami
pSedstavuje vel k® enmxnpolgosrtavl2n 2p rsotmuldniniT cshamo o s
pS2padn® kauz8ln2 wusuzovgnz2, Takt ®§ Vet i kos't
bychom mohli o adaptivn2 roli n8bogenstv2 ve

al nage data naznal uj 2 v zwellbdingeme zci e | nl § bsoygset n@&nt vrr
vl esk® spolelnost.i z8roveRi koadbou$ztmlaaimo #r &am?
srovng8§vs&me jen napS. katol?2ky mezi sebou, Vvy¢
vedekbenef it Tm. Pokud vgak srovh@8hé€me seboog§sd
jako zdravDiDjg?2. ZeSpektvg hatdmeod pdvara® komd lexltrugst i r
smyslu nejl astBDji zastoupen®. Na vRS2c2 mimo
chyb2 u nich wdlbengai znH? adgépapdaman2c?2 ze soci §
na smplodlrelng8bogensklch aktivit8§ch, a z8roveR I
ge jejich vnitSn2 pSesvhDd|len?2 je proti spol el

28



l15Experiment 8l n2 filosofie

Vhistorii filosoficklch debat se intditeast n?2c
sd2l eng§ pSesvhRdlen2 a obecn® n8§8zory. Avgak
intuice o |idovich konceptech empirickImi d

prokazuje jistou intelektu§8lm®dD pSlemig|lez2m, z@

filosoficklch konceptech. Vznik a vivoj expert
|l ze pSirovnatniahal agakkyi kk® fil osofie na po
filosofie se n®OhdyfshagofaeoazpSedl2gen2 se
apar8tu a logickou anallzou jazyka.

Nepovagujeme vgak experiment 8l n2r §mdiosodli @
filosofick® discipl2ny. Sp2lger giodidyamel ¢ ake
soci 8l n2ch vnd, kognitivn2 vDdy, a experi mer
z8) em 0o stejn® probl ®my jako dosavadn?z fil os

experiment 8§l n2 ssttuadtiies,t ikctkeoru® aznaahl rinzuuj.2 i

Nab2z2 se ot8zka, zda | ze Aexperiment 8l n2
oddRDl enou vhDdn? di scipl 2nou bl i gg? sp2ge ps
postupn®ho vydRlovg&§n2 odpovnimhkdokaojiph&bood
vkroku dr uh®m. PrTkopnzci knabp a Shaum@&ichblg ben 2 fi
sv@mni festu rozv2j2 t ®map Sejdaek g mn g wjkz fluindgsuk
(Knobe& Ni chol s, 2008) cehdatrar, z&tp&aAkna& Byllaoswfie p
Co do obsahu z8)j mu povaguj2 jej?2 prtTrkaodpin|l2nc2imi
pS2stupy filosofie. Nov§ |je jempoi rfiiclkoosuo fsyk uvtie
pSilemg tradiln2 analytick® metody zTst&vaj?2

Alexander, Mallon a Weinberg,2014) definoval. pozitivn?
experiment 8l n?2 filosofie. Pozitivn? program
konceptT lzazdrdajnafmnl osofi ck®ho pozng§n2. DTI e
jen na vilastn? intuice kon#dal®Pgnmi jleddm®@ ogveb:
Empirick® vizkumy poskytuj? i nformace g psyc
pravdu o urkl®n ®no nfcielpotsuo f(iAl ex ande). HKrailtl iomk 1&
tomut o pS2stupu | e negativn? progr am, kter]
spolehlivim zdrojem filosofi ck®hbldnp.&zdstugn?2 a
totig znaln8& disparita mezi |l i dov T mi i ntuice

29



na jedn® stranhD, a sofistikovanTimi, detailnh
dr uh®.

Jednomej di skutovanfDjg?2ch t®mat experi ment 8l
2003; Nichols & Ul atowski, 2007). Tento ef ek

jedn8n2 podle mor 8l n2 val encednj8entto jvee dploevjagy2ohv

zavamy s | nT , pokud m§ negpaliv@h péizpadPnezan? enp
pokl §8d&n za YmyslnT. V. KnobovhD efektu tedy
vpSisuzovgn2 intencionality.

Probl ®&m osojpe2 nepeahybtyDadjidddzxm £ il osof.i
Anal ogi ckou souvi skloonscte?p tneomm 8lanc2hhoov 8snc?u dous osb n 2
p8t8& kapitola t®to disertaln2 pr8ce. Fil oso:
podm2nkw8m2achsoobn2 identity |lovhRka, pSesnhji
a za jakTch pSetrvgvsg§. Z8kladn2m krit®riem |
bNDhem rTznTch zmRn, abychom mathdamouass (Tabthj t , (¢

2015 . Probl ®&m studia zadhmxvg§neexpegobme2nt Bdahtif
analyzovala Michaela Jirout Kogovsg§ (Jd®d&o), |
Kogovsg, KopeckT, Oul oVs klb,s aNpskiv@hdkaa p& tFdleegrt, ®t:
pr8ce.

Prvn2 a z8sadn?2 experiment8ln2 studie tTKk:
Strohminger (Prinz & Nichols, 2016; Strohminger & Nichols, 20&%ohminger & Nichols,
2015) . Uk§8zal o geni ngetkl provizmichodoea? | i na.
schopnosti a vliastnosti tlTkaj2c2 se mezilids|
s obect v2dachimcndemitygste t T k§ z ac hloavs8en.2 Frdiennzt ia yNivc
zjistli i, ge mor 8l n2z kontinuita je nejdTlegithDjg?
neg pamidS, akt ®r stv2z ntbho mar dtn¥hoKp8céefptre
2014) S2ks§, ge pr8&vhn mor8§lmé my@lg&kmk j ed§lSar au
vn§ sl eduj 2 c? st udNiich@@®tsr,oh2and hg)er \&Le kter® b
neurodegenerativn?2 poruchou hodnotil: zachov
nemoc?2 mDnily mor 81 kuenabyjlaak ot avtibt g2 mihneag hvo dm

zpTsobovala amn®zi i

Strohminger, Knobe a Newmgn2 017) d&1l e p Se meljapoodaky | i k o
pSilemdg zdTraznili existireeseil fQOggThd ok pnm ae ®t |
viai ck® ipotvaigov8&§no za to nejdTlegitnDjg?, co
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Hypot ®za, ge prav® j8&8 je vn2Z2m8no obecnhD jako
jak si 1id® konceptualizujhagsd8epoelSrrbe wIPael
Mor 8ltnm2mtw kontextu nen? mygl eno abstraktnDi

zastupuje vztahydlr uhT m | i dem a prosoci 8l n2 chov§gn2.

ObdobnhD Heiphetz, (30tdhmidgeti i Kovalbi r ol
kl 2| owowsmpbn2 identitu. Anallza odhalila sou
typem mor §l n2 ho pg9ersovcled |sed??2l.e ndnelhn ymow §1 n2 ch
radi k8l nRDj g2 zmNDnND identity neg zmlwdemje, kont
ge giroce sd2len§8 pSesvbPé8men2kpmsmani v¥yce spja

Tobia (2016)ippkowmaln?s in@ypmo tnetgiadk vaak z mNDn .
na roli mezilidsklch vztahT pro zachoemt&n?2 o0s
sreverzn? situac?2 slavn®ho pS2padu Phinease
hl avy radi k8| ndo m@atiRit, oDvhomI®n ihly plot et i ck® ver z
radi k&I nhD mop $2l pnadd 1x | neoprgd |) n avot iz | veep gsetnied ipiarmhic
ge se st8le jedn8opoi gtefhoyu wwooiSU,n 2kiug athooy |goe
sp2g opak. PSest w(es adN obaiBbyNbylagi k§I n2, r
kz8&8vDru, ¢ge iadepnotriutgae noas ozh8ys abdynlNj g2 m zpTsobem.
identity nez8leg? na rozsahu zmBDny, ale jde o
dobr ®. Nor mativita, kter8 je spojen8 se soci
osobn?z identity. Hei phet 20858y obmdobefl, z{5ekhn
respondenti povagovali zmRDnu dobr ®ho mor 81 n2}
ohroguj2c2 zachovg8n2 osobn?z i ®demnkewvgmeUseDwv?y
absence tohoto jevu je dTsledkem designu st u

Vnag? studi. (Jirout Kogovs§g§ et al., 2021)
zamhNSili na experiment 8l n2uiwi?2z kouhm eddtis kz acchh of
identityit est ovali jsme teorii esenci 8l n2ho mor 8§l
od studi e (Hei phnelXkzoletk aalz.§ s a2d0n128)h loihg 2e dve c h.
zmRDny, zahrnulmNn,s nreo zog2aSisinNrjys me vNDkov® kat e
zn8sobili pol efadi aBth2&aTteendger T. Z&mNDrem
kategorie ost astrrocvami§ n2f yszi ckl vzhled, w@mamndS, |
jakse zmiDama® vkategori.i projev? na vn?2man? zac

n8sl eduj2c?2 hypot ®zy: Mor 8l n2 zmRDny budou ho.
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Negativn2 zmhRDny budou hodnoceny | &k ok agielgroliji
Negati vn? mor 8§l n?2 zmDny budou hodnoceny | ak

exploralnhD popsat efekt vDku a pohlav?2 na ka:

Na platformhD Open Sci e ragistrovdlr (lattpsd/osbia/gkrkef) s me ¢
pSed sambBteammdat . Studi e se z%| aastcrhigl o sameel kl
vyl oudrdlidZzwod T vysok®ho nebo n2zk®ho vDku,
zad8n2 nebo rozhovor nedokonlili. Do analTlzy
6-15, prITmNRDrnT vDk 11). Participanty BHrageme zV ¢
jednal o se o vol noldastonwil pfoeSsstdi avnall |persok oruo dA knayd
zpTsobem jsme mohlii nab 2 ddnoopurt o v¥e| daustir (pvddd Yy visz K w
vygadovala jepicht prS&8dclomhalsul tvy a finanl|l n2 k
YVal ast i participantT (respektive jejich rodi

altruistickImi podporovateli vDdy.

Samotn® ptézki astn2ky se tlkdliy komdse . 0 O
byla specifikov8na jako: jejich kamar 8d, nDhDkc
sc®ng§Se, od nejosobnejg2cho ag po netudlir 81 n2,
mezilidsklch vztahT). ZmbDhwyzblyé g, Vknglgeiei i K@ai ¢
mor §ilin®ska ke druhTm nebo Kkiiute®/0wlt2 dnpG mid&d n &
zkugenosti,zrp«r cdkKmageelorzi 2 bgbatiuvedmnia poniti
zmNny. Dohromadyp adtpiovi2pmpant KamalTl14 ot §zek. Ot

se zmNDn2 ta nejdTlegitNjg?2 | 8st osoby,jekter §
st8&8le stejnlim |vi® vndkjed lae §sitt8jeg 2imBwelrs® s tt re ars tsia,m
|l 1l ovDkem a ztrati/l sv® nejdTlegithNj g2 vlastn
kombi nac? | ¥ 9t oackrwudalli sost 2, | 2 mg dpssdme s e
nerozvinuii mi | ten§8SskTmi dovednost mi

Ve studid. j sme zji snoirl8il nh 8§ klae cewjor ¢ 3 : mdDhN
respondent T ze vgech kategori?2 nej vintag? viIloio
zmNDna byla vn2zm8wvBzin®ha $i8gmiehHi pbarzi tDvn2, ve
fyzick®. NejvIiznamnhDj g2 byla mor8&8ln2 kategor
mnohem z8vagnhDj g2 zmBDna, n-g g miptoiz.i t Ex p Pk o rzanlNDm#2

popsat Yyakoib™d owhkck ® hma fhackdmacuen2 zachovg8n2 o0soQg
pot Seby jsme rozdRIlili pa#8thltdiplam t(yd lddTew fivvidkijuc
f8z2 viz)Gi BEhgnpamebal i jsme, ge rel adkemz dT
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NejviznamnBj g2 zmhRDna zSejmND nast&8v§ okolo vni

me z i mor 81 n2 a fyzickou kategori 2, zat?2mco p:
zachytili viznam osobnhjg2hbego®Pné&Sen2ménaki:
dTl egi tNDjg2 oproti ostatn2m kategori2m neg u

Nage visledky podpoSily teori.i [ u dnt 2,

osobn2 itdentitprav®ho mor 8l nah8§ j8&8koOpobungen
pokud doe@go&zivhk2 mor 8l n2 zmRDnND. Takt®g rol e |
pamDti v8§zan® na mezilidsk® vztahy (vadopm? nk)
soul asn® v zkuBmupo, J0N)sceh ou ksa z&uj e, ge vzpom2nk)
charakteristiky jsou dTlegithDjg2 pro zachov§8r
ivnag?2 dbudiipbat2, ge mor 81 k & Nighels, 20T6l). éOgrotit Nj ¢ 2
obdobn® Heti pdieit z et al ., 2018) se n&m podaSil
mor 8l n2ho j§, jako u dosphRlTch.
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1. Uvod

Co jsou autonomni vozidla (AV)? Technickd terminologie rozlisuje celou fadu
kategorii,” pro potfeby filosofické eseje budou staéit nasledujici: Asistent fi-
di¢i pomiiZze naptiklad s parkovinim nebo udrZzovanim rychlosti. Automat
je jiz schopen sam dojet z mista A na misto B. A nakonec, autonomni viiz
umi nejen vykonat vie predchazejici, ale je navic vybaven aktivnimi prvky:
kamerami, radarem a jinymi senzory, a hlavné komunikuje - vimé&nuje si in-
formace s dalgimi G¢astniky provozu. Budeme dile jako AV souhrnné (zjed-
nodusend) oznacovat takovy silniéni dopravni prostiedek, ktery je vybaven
samo-fidicim softwarem, jen? je nezdvisly na posidce.

Jaky je el AV? SlouEi k dopravé lidiavéci. Pointa je v tom, Ze AV to poviech
strandch zvladnou lépe nei stiavajici kombinace auta a lidského fidice.

1 Tento pfispévek vznikl s podporou Grantowvé agentury Univerzity Karlovy v ramel projektu
CA UK & 929216: , Faktory ovliviiulicl altrulsmus®.

2  [Me mezindrodni standardizace: SAE On-Road Automated Vehicle Standards Committee et al.,
Taxonomy and Definitions for Terms Related to On-road Motor Vehicle Automated Driving Sys-
bems. SAE Standard 13076, 01-16, 2014,
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UkaZme si to na pfikladu dopravnich nehod v EU? | kdyZ se investuji znaéné
prostiedky do zvy3eni bezpetfnosti na evropskych silnicich, rotné na nich
zemie 25-30 tisic lidi a okolo 130 tisic se zrani. Vidime, Ze problém leZi pres-
né mezi volantem a sedadlem: je jim Fidié. V USA® je 94% nehod zapfi¢inéno
chybou fidiée a k poloviné z nich dojde na déilnici, tedy ve snadné dopravni
situaci. Nahradime-li Fidice néfim (nebo nékym?), co/kdo bude délat méné
chyb, jen v EU tim kaZzdoroéné zachranime kolem 30 tisic lidi a predejdeme
tisichm zranénych. Ridici software - na rozdil od fidi¢e - nejezdi pod vlivem
drog, nepije textové zpravy a neusind. Zavedeni AV by kromé toho, Ze ubyde
mrtvych, prineslo dalsi nespornd pozitiva: synchrenizovany provoz AV sni#i
emise a zrychli dopravu, Lidé piilis mladi na to, aby sami fidili, nebo lidé se
zdravotnim hendikepem ziskaji moznost vét3i mobility. Ridi¢i nebudou ztré-
cet ¢as a nervy fizenim, namisto toho mohou béhem cesty spat nebo uZivat
AV jako svou mobilni pracovni kanceld®. AV nemusi nezbytné vést ani ke zvy-
Seni po¢tu automobild, ani k poklesu vyuZivani hromadné dopravy. Lidé ne-
budou muset vlastnit auto, zvlaseé kdy? jej vyuZivaji jen nékolik procent dne,
vétiinou na dojizdéni do prace. Sdileni aut bude pohodiné - auta se budou
sama phjéovat i vracet. Méstskd hromadnd doprava nebude limitovdna po-
étem zkuienych Fidich. Vidime jen samé vyhody. Méli bychom proto AV jako
raciondln{ volbu zavést viude a co nejdfive? Technici jsou skvéll v Felenl pro-
blémi naseho svéta, Cini Zivot kvalitnéj&im - v této eseji se budu ale snaZit
dostat roli filosofa, totiZ ke kazdemu (technickému) fedeni, se kterym pfijde
inzenyr, dosadit dalsi (Rlosoficky) problém.

2. Filosofické problémy techniky minulé, brzy souéasné a budouci

Dfive neZ obrdatime pozornost k hlavnimu problému - autonomnim vozi-
ditim, zasadime tento problém do historického kontextu. V pribéhu minu-
Iych dvou staleti dochdzelo diky technologickému pokroku v kazdodennim
Zivoté nejen ke kvantitativnim zméndm, kdy byly napfiklad olgjove lampy
hromadné nahrazeny kvalitn&jsim elektrickym osvétlenim, ale také ke zmé-
nam kvalitativnim, nejéastéji spodivajicim v nahradé Zivého aktéra strojem.
Napfiklad namisto aktéra-koné se stal pivodcem pohybu parni stroj nebo
spalovaci motor. Zivy aktér v uréité podobé - strojviidce ovéem nadale zii-

3 Udaj ze zprdvy Evropshé komise [online]. Dostupnd na: hitps:fec.europa.ey/transport/road _sa-
fetyjspecalist/statisties_en; [eit. 22. 9. 2018). Souborna data Eurostatu [online]. Destupné na:
http:/fec.europa.eufeurostat/statistics-explainedfindex.php/Road _safety statistics_at_regio-
nal_level; [elt. 22. 9. 2018].

4 Ceskd dataonehodovest] zpracovava Centrum dopravnibo vizkumu [enline], prehledné shrnu-
ti pfidin je dostupng na: httpywww czrso.cziclanky/hloubkova-analyza-siinicnich-dopravnich-
-nehod-hlavni-priciny-vzniku-nehed; [cit. 22. 9. 2018].
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stdval na dohled pasazérim, sice uZ nebyl plvodcem pohybu, ale mél nad
déjem alespon kontrolu, Jakmile dolo k eliminaci i tohoto aktéra, napfiklad
ve vytazich, vzbudila jeho absence mezi vefejnosti nejistotu. Strach z mecha-
nismu fungujiciho bez Zivého aktéra se zde projevil ve své nejprostsi podobé,

Daliim pFikladem revoluéni kvantitativni zmény byla automatizace vyro-
by, ktera zplhsobila nejen redukei, ale i Gplné zrufeni nékterych pracovnich
pozic. Jako pfiklad uvedme pozici ,pocitace”, ktera spocivala ve vykondvani
pomocnych numerickych vypoéti. Pocitaéem” byl élovék jen se svou (rozsi-
fenou) mysli, tuzkou, papirem, tabulkami a pravitkem. Béhem prvni svétové
vilky poéitali lidské poéitade trajektorie pro artilerii, coZ je Gloha, kterou
bylo mozné koncipovat lidskou mysli, Poéitajici si mohli pfedstavit letici pro-
jektil a hlavné védéli, co a pro¢ pocitaji. Ve velkolepém projektu ,Manhattan®
byly béhem druhé svétové vilky zaméstnany stovky takovych lidskych poci-
tadh - jejichz pozice byla oviem diametralné odlisnd. NejenZe si nijak nemoh-
li predstavit formdlni matematické postupy, ale dokonce ani nesméli védét,
prod¢ takové vy polty délaji a k ¢emu budou nasledné slouZit. Dnes pojmeno-
vani pocita¢ plné naleZi stroji sloZenému z kfemikového hardwaru, tedy uz
nikoliv élovéku z wetwaru, 2 masa a kosti, Je tomu tak kvali rychlosti a pres-
nosti a nema ani smysl tyto dva typy .poditatl” srovndvat. Na téchto dvou
jednoduchych prikladech je patrné, Ze doilo k ndhradé prosté mechanické -
fyzické na Grovni pohybu, ale i intelektudlnia kreativnina kognitivai drovni,
pfiéemz obé zmény byly kvalitativni.

Mezi prosté problémy soucasnosti a blizké budoucnosti mizeme zafadit
skutefnost, e jak v éinnostech, které vyZaduji ,strojovou” pfesnost, rych-
lost apod., tak i v ¢innostech kreativnich Elovék prohrava v pfimém souboji
se stroji. JiZ v roce 2006 porazil pocitac svétového velmistra v S8achu Garriho
Kasparova. Za pfedpokladu, Ze se ndhrada stroji stane levnéjsi a produktiv-
néjii alternativou vyu#iti clovéka, je na misté se v zapadnim svété obdvat
o pracovni uplatnéni lidi s nizkou odbornosti. Cast lidstva by se mohla snad-
no stat na trhu price nezaméstnatelnou, Jistou analogii vidim v historii ar-
mad. Dnes jiZ neni tfeba Kandnenfutru” z fad poddanych, protoZe soucasni
Lpe3aci® v poli obsluhuji specializovanou techniku - pro nespecializované
osoby tedy neni vyuZiti a nemd smysl je masové nabirat do armady. Zminéné
problémy zastaravani a neefektivity clovéka se uz staly jakymsi klisé debat
0 automatizaci. Je moZné, e dany problém zmirni nebo vyiesi neviditelna
ruka trhu. Mezi predpoklidané seéndfe patfi pPesunuti volnych pracovniki
z vyroby do sluZeb, zkriceni pracovni doby a moZnd i zavedeni nepodming-
ného piijmu zajidtujiciho zakladni potfeby téch nejméné uplatnitelnych.

To, co piinasi zasadni kvalitativni zmény, a to, co je revoluéni a praktic-
ky nevratné, souborné nazyviam  superproblémy budoucnosti®, Prvnim z nich
je .superdostupnost” technologii. Disledkem snizovani nakladii na vyro-
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bu efektivnich stroji a zdvojndsobeni vykonu vypodetni kapacity bude dle
Mooreova zdkona® jiz za 18 mésich vétsi dostupnost vykonnych technologii.
Poté bude teoreticky moZné, aby si kaZdy doma v gardZi vyvinul novy vzdu-
chem Sifitelny smrtelny virus nebo si sestrojil kuffikovou atomovou bombu.
Dokud byly prostfedky s potenciilné apokalyptickymi téinky v rukou jen
malého poftu mocenskych skupin - statl, bylo moZné predpoklidat, Ze za-
stanou role raciondlnich hrac¢h. V pripadé, Ze se takova moc dostane do ru-
kou téméf kohokoliv, bude na zakladé zakona vellych cisel témér jiste, Ze
bude ,superdostupnd” technologie zneuzZita Silenym jednotliveem a dojde
ke zkdze celého lidstva.

Druhym moznym problémem je  supernerovnost” mezi pFisludniky rodu
Homo sapiens. Ta by byla diisledkkem masivniho kognitivniho a fyzického vy-
lepsovani élovéka - .enhancementu®, ktery by za pomoci genového inZenyr-
stvi a technologii uéinil z &sti lidi tfidu nejen aristokracie, ale pfimo bohi.
Takto vylepSeni nadlidé by neméli trpét Zidnymi chorobami, stali by se dlou-
hovékymi nebo téméf nesmrtelnymi, krasnymi, mentilné extrémné pokro-
gilfmi. Naopak zbytek lidstva by se v porovndni s nimi stal bezvyznamnym
a zcela postradatelnym, obdobné, jake jsou pro dnedniho Homo sapiens pod-
fadnymi a postradatelnymi i nasi nejblizéi pribuzni, primati. MiZeme sice
namitnout, ze rozloZeni bohatstvi v dneinim svété jiZ pfipomina tuto  super-
nerovnost”, ale diky kone&nosti Zivota jednotlivee a meznimu uZitku spotie-
by nemohou mit lidé stojici na vrcholu spoleenske pyramidy celkové Zivot
ni Stésti o tolik vy3ii nez ostatni. Velké navySovani délky Zivota, schopnosti
konzumovat a chipat by tyto limity prolomilo.

Poslednim velkym problémem je hrozba, o které v spucasné dobé mluvi
piedni svétovi vefejni intelektudlové, jako napiiklad Bill Gates, Elon Musk
nebo Sam Harris. Tato hrozba je znima jako ,superinteligence”® Tento kon-
cept predstavuje obecnou umélou inteligenci, kterd Fadové pirevysuje lidsky
intelekt a kterd je jiz schopna sama sebe vylepSovat a zvySovat sviij vykon.
Superinteligence by tedy v budoucnosti byla zcela superiorni lidské spolec-
nosti a bylo by pouze na ni samotné, co by s nadim svétem a tim padem s i lid-
mi provedla, respektive neni znam divod, pro¢ by ji na lidstvu mélo vibec
zileZet. Neni také zfejmé, jak by ji bylo mo#né kontrolovat,

|ak tento struény historiclky a futuristicky vyéet souvisi s autonomnimi
vozidly? Spoleéné sdili motivaci, je filosofa podnécuje, aby se zabyval spole-
fenskymi a etickymi dopady technickych inovaci. Nékdy totiZ a2 v souvislos-

MNejedna se o piirodnl zdkon, ale o predikel na zikladeé pozorovanl. A ta ma své fyzikainf limity.
6 Bezrpecnosti umelé intellgence se zabyvaji pfedeviim experti na poli IT, filosoficky ndhled to-
hoto problému pledstavil napr. Nick Bostrom: Bostrom, M., Superintelligence: Paths, Dangers,
Strategies, Oxford, Oxford University Press 2014,

e
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ti se _superproblémem" vyjde najevo, Ze je Ziddouci sl v optimdlnim pfipadé
kvalitativni zmény promyslet jeité piedtim, ne? nastanouw. Je také tieba di-
sledné zvazit, kam jako spole¢nost planujeme sméfovat (jaké jsou nase Za-
dosti) a co povaZujeme za dobré Toviechno je ale nutné udélat jesté pfedtim,
nef uéinime nevratné kroky - nez sestavime ,doomsday machine” do kapsy
nebo sl postavime svého vlastniho tyrana v podobé superinteligence,

Technologicke inovace zpravidla predchazeji pravnim a nékdy i morainim
normam. | kdyz je tento celkem banalni vyrok naduZivian (ostatné, proc by
nasi zakonodirci méli psat zakony tykajici se inovaci, o kterych ani nevime,
Ze o nich nékdo mhZe uvazovaf), nic to neméni na jeho relevantnosti zejména
pro AV, Technologie se nachdzi uz ve fazi velmi slibnych prototypl nasaze-
nych v ostrém provozu, oviem legislativa v nasem domicim prostiedi schazi
a diskuze o mordlnich aspektech AVjeité nebyla seridzné oteviena, Bude ndm
stadit jen aplikovat soufasné moralni konvence a etické teorie platné pro fidi-
¢e Homo sapiens na  fidi¢e” - automatické systémy? Soudim, Ze v pfipadé AV
je #adouci opustit optiku kvantitativnich zmén a povaZovat AV jen za jiny pii-
klad fidife. To ndm umoZni, abychom fesili dany problém lokilné - z pohledu
aktéri-fidi&n, ktefi budou odstranéni podobné, jako byli odstranéni koné,
Zatimco prvni ndhrada za jiny druh pohonu byla jen mechanicka, nastdvajicl
zména je kognitivni: Nahrazujeme aktéra fidife néfim jinym. A aplikace toho,
jak se dnes fidi¢ chovd, snaha jej emulovat, je jesté méné Zddoucl, nez by bylo
pridélavat podkovy na kola svych aut. Cilem této eseje bude proto poukazat
na sérii problémi relevantnich pro filosofickou diskuzi, které vyvstanou pfi
zavadéni nové revoluéni technologie autonomnich vozidel. Ambici tedy neni
problémy vyfedit, ale doporuéit témata spolefenské diskuze, které se kromé
filosofli zucastni vyrobci AV, pfedstavitelé statni spravy a obecnich zastupi-
telstev a také zastupci z fad vefejnosti - uZivatele aut.

Praktickym divodem této diskuze jsou jisté plany masivniho vyuZiti této
technologie jiz béhem nasich Zivot{. Nejednd se tedy o futuristicky problém,
o kterém je moiné spekulovat, AV se jiZ staly aktudlnim problémem, ktery
je tfeba Feiit. Daldim divodem, v tomto pfipadé teoretickym, je to, e nyni
bude nutné vyiedit nebo alespon formalizovat problém praktické etiky za-
chrafiovani a odniméani Zivota. Z pouhého hy potetického myslenkového ex-
perimentu, ktery se kréil v zdkouti ,trolleyologie®,” se stal prakticky problém
v ramci robotiky a umélé inteligence, na jeho? fefeni by filosofové méli pro-

7 uTrolley problem™ se stal soudasti nejen Uvodnich hodin filesofie, ale u2 | popkultury. Popu-
lami zpracovani tohoto mysSlenkového experimentu a Sirsiho vizkumu podal napf.: Edmonds,
O, Would You Kill the Fat Mans: The Trolley Problemn and What Your Answer Tells Us about Right
and Wrong. Princeton, Princeton University Press 2013,
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gramitorlim poskytnut néjaky formalizovany ndvod, ktery jiZ nebude mit
podobu metafor ¢i proudu nekonzistentnich intuici.

Za nejzdsadnéjii pfinos, ktery by projekt analyzy (formalizace) mordlniho
jednani AV mohl poskytnout nasi spoleénosti, povazuji to, Ze vystupy pro-
blémi, které vyFedime hypoteticky a prakticky v pfipadé autonomnich vo-
zidel, pak miZeme analogicky aplikovat do jinych instancl etiky robotiky.
Podobné jako je v genetice modelovym organismem octomilka, jejimz pro-
stfednictvim zkoumame pravidla dédi¢nosti, funkce genii a jejich interakce,
v otdzkich praktické etiky robotiky a umélé inteligence by se timto mode-
lem mohly stit AV. K tomu by bylo tieba splnit nidsledujici predpoklady: 1) AV
budou nesmirné uZiteéné; 2) jejich rozsiteni bude masivni, éimZ se snizi je-
jich vyrobni niklady a AV se stanou jesté dostupnéjdimi; a 3) interakce AV
s pledmétem mordlky (lidmi) budou tésné a casté. Pokud se ndm v budouc
nu podafi vyfesit problémy nastinéné v nasledujicich oddilech tohoto textu,
budeme nepochybné schopni nabizena fedeni aplikovat na dalsi autonomni
roboty v nejriznéjiich odvétvich, kde dochdzi k interakcei s lidmi a jejich za-
jmy. Struéné tuto dvahu miZeme shrnout jako fedeni problému ve varianté
s méné stupni volnosti. Jeden stupen volnosti ,pohybu/regulace” maji dvefe,
dva vytah a tfi roboticka sekacka travniku. To, co vytedime jako snadnéjsi
problém, ndsledné aplikujeme na problém komplikovanéjsl, Zavéry, jeZ vy-
plynou ze zkoumdni mordlnich problémi AV, miZeme ndsledné aplikovat
na autonomni zbrafiové systémy nebo na programovani dobreé umeélé inte-
ligence.

3. Pro¢ jsou AV problémem i pro etika

Mohou byt technologie ABS nebo barva vozidla etickym problémem? ABS
prebird od Fidide kontrolu nad jednotlivymi koly a pfi bridéni je stfidavé za-
stavuje. K zdkladni podobé tohoto problému nemiize filosof pfispét Zidnou
piidanou hodnotou. Podobné ani zminéna barva vozu neni nécim, k éemu by
filosofové mohli fici vice neZ kterykoliv technik. MiZeme si leda pFedstavit,
#e lépe viditelné barvy jsou bezpeénéjdi, a jsou proto i lepsi volbou, pokud
chceme minimalizovat riziko nedtésti (zanedbame-li reflexni prvky). Pasivni
systémy nebo systémy minimalné interagujici s moralnimi subjekty a mo-
rdalnimi aktéry (lidmi) mohou zkratka plné existovat i bez diskuze s filoso-
fy. Existuje vilbec v ramci fedeni problematiky AV néjaké misto pro filosofa?

JLokud se néco mZe pokazit, tak se to pokazi.” Samozfejmé, Ze viechny
lidské vytvory maji své limity, a i kdyby zkuseni technici uéinili sva AV sebe-
dokonalejiimi, i mald 3ance na poruchu diive nebo pozdéji zavini dopravni ne-
hodu. AV bude mnoho a budou v provozu delsi dobu - uréité dojde k dopravni
nehodé. V takovém neblahém pfipadé si tvirce Fidiciho softwaru pfeje, jako
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asi kazdy, aby z danych moZnych nedtastnych scénafil nastal ten nejméné
Spatny. Jeho zdjmem je naprogramovat AV tak, aby pfed nevyhnutelnou kolizi
zvolilo takovou akei, jejiz vysledek bude relativng nejlepsi vzhledem k moz-
nym alternativam. Uvnitf AV se budou nachazet lidé (cestujicl), taktéz ve vy-
chozich a eilovych bodech budou lidé (kolemjdouct) - a pFipomefime, Ze jed-
nim z hlavnich argumenti obhajujicich masové roziifeni AV je sniZeni podtu
umrti a zranéni zplsobenych dopravnimi nehodami. Sance, ze k takovému
nestastnému scénarfi - kdy ma AV napf. volbu zabranit vét&i nehodé obétova-
nim své posadky nebo kdy vybird mezi dvéma riznymi kolizemi s fatalnimi
nasledky pro riizné poéty chodcli - dojde, je moZna mala, ale jak jiz bylo feée-
no: i mald sance se vzhledem k pravdépodobné délce doby uZivani AV a s ohle-
dem na mnohost aktér(i rovna témér jistoté. Programatori fidiciho softwaru
chtéji uginit chovini AV .moralnim’, a tak se obraceji na filosofy, aby zjistili,
jaka pravidla rozhodovani maji byt u AV béhem nehod pouZita.

Zastoupeni role Fidi¢e ml2e probihat pomoci emulace. Té bychom docilili
shérem dat z manudlniho Fizeni a koliznich situaci. Je oviem zjevné, Ze tato
varianta md zdsadni nedostatek: dopravni kolize totiZ fidici fediv dasové tis-
ni, ve stresu a s velmi omezenou znalosti situace, Takovd rozhodnuti budou
tedy inkonzistentnia zfejmé nebudou odpovidat ani mordlnim preferencim
fidich - rozhodnutim, kterd by uéinili po zralé tvaze. Emulace takovych nou-
zovych fedeni je tedy neZddouci. Proto je jednou z vyhod autonomniho Fizeni
skutefnost, Ze je lze naprogramovat dopfredu. Autofi programu maji obrov-
ské mnoZstvi éasu na jeho pfipravu (rozhodnuti bude deliberativni, nebu-
de pouhym reflexem) a navic bude postaveno na kolektivnim rozhodnuti
- vznikne na zikladé spolecenské diskuze. PFedpisy vytvofené pro rozhodo-
vaci software budou vlastné o tom, jak dopadnou dopravni nehody, rozhodo-
vat jesté predtim, neZ auta vibec vyrazi, Pasazéri budou moci dopredu védet,
zda jejich auto udéla vie pro jejich bezpeéi a zda bude dodrZovat dopravni
predpisy, nebo zda naopak nebude na posddku brét ohled a v kolizni situaci
jen nestranné zvaZi konsekvence moZnych reakci.

4. Ridi¢ se zméni z moriiniho aktéra na pouhy pasivni subjekt

V debaté tykajici se etiky AV se pozornost soustfedi zejména na typy ko-
lizniho systému,® které jsou viak jen variantou tzv. vozikového problému.

8  Lin, P., Why Ethics Matters for Autonomous Cars, Gerdes, J, Ch, - Thornthon, 5. M., Implemen-
table Ethics for Autonomous Vehicles. Maurer, M. et al., Autonomous Driving: Technical, Legal
and Soclal Aspects, Veechny tfi plispévky [sou soudasti sborniku: Maurer, M. - Gerdes, 1. Ch,
- Lenz, B. - Winner, H. (eds.), Autenomous Driving. Berlin, Springer Publishing Company Inc.
2016, Dostupné také online na: https:/fink.springer.com/book/10.100752F978-3-662 48 847 -8;
[cit. 24, 10. 2m8].
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Autonomni Hzeni pfindsi jen ,daldi stupen volnosti® k v minulosti jiZ obsihle
diskutovanému vozikovému problému, pfi¢emz je pFehliZen jiny eticky rele-
vantni problém. Ridi¢ manualné fizeného vozu je aktérem (,moral agent"),
ktery (doslova) Eidi viiz, a miiZze tedy volit - v poli moridlniho rozhodovini
- mezi dodrZovanim silniénich predpis( a jejich poruSovinim. ProtoZe sdm
sedi za volantem, je odpovédny i za to, co se svym vozem &ini, Nemusi se jed-
nat o dramatickou variantu vozikového dilematu, kdy ridi¢ voli, zda sveé auto
navede ze srdzu, nebo najede do velké skupiny lidi, ktera vysla z jiz havaro-
vaného autobusu. Ridi¢i tradiénich vozidel feéi i mald merélni dilemata: na-
piiklad zda budou preferovat sv{j €as na tikor ¢asu druhych (jizda vyhradné
v levém pruhu, za sanitkou apod)). Vlastnik AV oviem prestane ¢elit velkym
i malym morédlnim problémiim - jeho vz se bude chovat tak, jako by jeho
JAelo” pozfelo mordlni pilulku, kterd mu zabrini se chovat nemorilng.”

Je moZné, Zze by neochota predat svou mordlni odpovédnost cizimu pro-
gramu, navic posilena nedavérou v techniku (jez byla zminéna ve druhé éis-
ti eseje), mohla vyastit v rozhodnutl, #e si skupina _konzervativnich” viast
niki radéji ponechd svd manudlné fizend auta, kterd nebude chtit vyménit
za AV, Proti jejich potencidlnimu rozhodnuti byva stavén argument, e pfe-
ména Fidi¢e-aktéra na pasazéra AV je jen analogil toho, co dnes zaZivaji lidé,
kdyz pfesednou z viastniho vozu do autobusu méstské hromadné dopravy.
Tento argument je viak ponékod mylny, jak nasledné ukdZu, Jaké rozdily
tedy panuji mezi témito dvéma situacemi? V pfipadé jizdy autobusem je sta-
le pritomen lidsky fidié, coz mhze hrat roli u technologicky méné progre-
sivnich lidi. Dali rozdil spatfuji v odpovédnosti, kterd je zaloZena na vlast-
nictvi. Pokud jsme pasazéry autobusu, za jeho chybné jednini, at uz vede
ke kolizi nebo k porudeni dopravnich predpisi, jsou odpovédni fidi¢ a maji-
tel vozu. PasaZéeri jsou zcela zproSténi odpovédnosti za dalsi osoby ve voze
i za ostatni Géastniky dopravniho provozu (jsou doslova mordlnimi .free
riders"). Oviem v pripadé, Ze jsme vlastniky AV a jsme ex-fidi¢i, stile citime
zodpovédnost za nasledky jizdy tohoto vozidla, i kdyZ to nejsme my, kdo na-
konec ,otadi volantem”,

Zavedeni AV, bude-li direktivni, uéini ze viech pasaZéry a ex-fidi¢i nepo-
nesou zidnou odpovédnost za nasledky rozhodnuti na silnici; odpovédnost
bude pfenesena na tviirce software. Z konsekvencialistické perspektivy to je
oviem jen dobfe: sniZi se nehodovost a skuteénost, Ze fidici pFijdou o prile-
Zitost zuslechtovat svij charakter tim, Ze nepodlehnou pokuseni a neporusi

% Tento problém pova2ufl za typ moralniho enhancementi a je viastné anabogicky , mordini pilul-
ce". Podrobréji k diskuzi o morainim enhancementu viz v: Persson, |, - Savidescu, J., Unfit for
the Future: The Need for Moral Enhancement. Qxford, Oxford University Press 2012,
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dopravni predpisy (napf. objizdénim kolony v protisméru), bude vyviZena ti-
sici zachranénymi obétmi manudlné fizenych aut, Pokud by strach z pozbyti
aktérstvi stdle vyvoldval neochotu vymeénit své tradidni auto za AV, nabizim
dva navrhy. Prvni feéi odpovédnost za vlastnictvi vozu. Regenim by byl car
sharing” - ex-Fidi¢ by si v phjovné” objednal na svou cestu auto, které by jej
v misté A vyzvedlo a dovezlo jej na misto B. Takovy pasaZér by nebyl vlast
nikem vozu, a tak by necitil odpovédnost za ¢innost pronajatého vozidla.
(Podobné jako kdyZ dnes citime, Ze je pomérné velky rozdil mezi tim, zda
autem srazime srnu my sami, nebo se to pfihodi Fidi¢i autobusu, ve kterém
sedime.) Druhym zphsobem fedeni je nabidnout vice druhii ,morédlnich pilu-
lek” - ¢ili vice typl obecného chovani autonomnich aut. (Tim neni mysleno,
Ze by za priplatek AV umélo na poZadani vybrizdovat nebo svitit protijedou-
cim fidi¢lim do oéi dalkovymi svétly) Touha po volbé, po aktérstvi (Sice ne-
primém) by mohla byt naplnéna vybérem z nékolika typh ,moralnich ridi-
cich programi®, o kterych bude feé v nasledujici kapitole.

5. Myslenkové experimenty, metodicka redukce

Pro potfeby nasledujici argumentace si definujme tfi zjednodudené typy mo-
rdlniho softwaru. Jsou to ilustrativni pfiklady, pomoci nichZ si vysvétlime,
jaké rozdily v nastaveni softwaru mohou hrat roli pfi jeho preferenci mezi
cestujicimi (nebo tfeba vladami). Predstavme si hypotetickou dopravni ne-
hodu v tunelu. Cerné autonomni auto s vyznaéenym poétem posiadky ma po-
ruchu brzd a mhZe volit jen ze dvou variant: prynal je neménit smér jizdy a jet
rovné, druhou variantou je zahnout. Nasledky jsou jediné dva moiné ferné
auto po narazu do prazdné dodiavky havaruje a jeho posdadka (¢erni panacci)
zahyne. Druhou variantou je, Ze éerné AV zahne a ,zabrzdi® nirazem do osob
v tunelu (bilych panackd), €im2 je sice zabije, ale jeho posddka-¢erni panaéci
vyvdzne bez (jmy. Tato modelovi situace nemd emulovat realitu a nabizené
typy softwaru nemusi nutné reprezentovat konkrétni eticke teorie. Obdob-
né jako v mechanice nékdy napf. redukujeme télesa do hmotnych bodi a za-
nedbivame tieni veduchu, miiZzeme v mordlni filosofii zjednodusit sloZity
svét do mydlenkového experimentu jen s jednou bindrni volbou,

Nyni zavedeme tfi typy Fidiciho softwaru: Tank, ktery vidy preferuje Zi-
voty posadky AV pred #ivoty kolemjdoucich a pasaZéri jinych aut. Poditadio,
které vidy preferuje takové fefeni krizové situace, pfi némz2 zemfe nejmé-
né lidi, respektive nejvice je zachrianéno, Poslednim je rytif, ktery nikdy ak-
tivné nezméni smér jizdy, pokud by tato akce méla za nasledek zabiti lidi,
ktefi by pfi absenci akce nebyli nijak ohroZeni. Z ndkres( je patrné, Ze jizda
bez zmény smeéru, vedouci k tmrti posidky nebo chodc, je ponechinim ze-
mfit (Jetting die™), zatimco jizda se zménou sméru ma za nasledek usmrceni
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{.killing") - které sice neni zamyilené, ale je pfedvidatelné. (V redlnych si-
tuacich si predstavuji napf. takovou verzi poditadla, kterd sniZi bezpeénost
vlastni posddky o 5%, aby o 60% sniZila riziko hromadné dopravni nehody,
pfiniZ by zahynulo deset lidi. Predpokladdm, Ze redlné programy budou mit
podobu smifenych strategii kombinujicich viechny tfi uvedené typy soft-

waru.)
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Ma prvnim obrizku by pocitadio a et nezménili smér jizdy, tank by zaboéil vievo. Na druhém
ehrazku by tank a rytif nezménili smér jizdy, peditadio by zabodilo vievo. Na tfetim obrazku by
ryP nezménil smér [lzdy, poditadlo a tank by zabodili vlevo. Z téchio pfedpokladi budeme dile

vychazet.

lustrace jsou mé viastnl, Pf jejich tvorbé jsem powZil obnsénéné obrizky bez autorskich priv
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(pixahay.com) a program pro ne-profesionaly M3 Paint,
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Etiklim zadali inZenyfi ndsledujici dkol: Je nutné naprogramovat Fidicl
algoritmus a piejeme si, aby auta byla ,moralni*. To je problémem a vyzvou
zdroven. Problémem je to zejména proto, Ze mezi profesiondlnimi filosofy
ani jinymi mysliteli nepanuje obecni shoda na jediné spravné teorii, na za-
kladé které by bylo moZné takovy software napsat. Vvzva je to v tom smyslu,
Ze mame nafe moralni soudy zpracovat do programu, ¢ili mame odstranit
veskera subjektivni vychodiska a zaroven pripustit pluralitu nazora. Tato
vyzva chce pro viechny definovat jeden zdavazny systém, ktery by zpraco-
vaval informace z vefejnych, sdilenych dat senzeril. Vnimam to jako pfilezi-
tost k tomu, aby spoleénost znovu promyslela zaklady morally. Cast etiky se
bude muset konefné transformovat ze subjektivniho pohledu na operacio-
nalizovatelnou teorii zapsatelnou do objektivnich matematickych vzorei,
a to 2 &sté praktickych divodi: do palubniho poéitace bude rozhodovani
tieba zapsat ve formé jednicek a nul. Tato vyzva mizZe konvenovat konsek-
vencialistlim zaméfenym na kvantitativni méteni potéieni. Jinym etickym
tkoldm, zvldsté tém, které operuji s hodnotami ctnostl a povinnosti, by to
oviem mohlo ¢init problémy, a to aZ do té miry, Ze by takto vynuceny kalku-
lus nemusely vilbec povaZovat za eticky vhodny.

InZenyfi se obraci také na experimentalni védce (zejména mordlni psycho-
logy). Zadaji je, aby popsali, jak probihd morilni soud lidi v ptipadech volby
softwaru - at uz pfi hypotetickém nakupu AV nebo pifi hy potetickém tvofeni
legislativy. Osobné se proto domnivam, Ze je tfeba se vice vénovat moralnim
intuicim. Netvrdim, Ze si viichni softwarovi inZzenyri uvédomuiji, Ze je moral-
ni soud zkoumany psychology deskriptivni, zatimco etika, které se vénuiji filo-
sofové, je preskriptivni Ve tfeti a Etvrié ¢asti této eseje jsou ostatné uvedeny
divody, pro¢ by emulace lidského soudu byla kontraprodultivni. Nistrojem
zkoumani moralnich intuici ve vozikovém problému jsou tradiéné myslenko-
vé experimenty spojené s dotaznikovym Setfenim, daldimi metodami miize
napfiklad byt uZiti virtudlni reality™ nebo magnetické rezonance." Smyslem
téchto vyzkumi je poodhalit faktory, které se podileji na tvorbé moralni-
ho soudu, a dile zjistit, jaki kognitivai zkresleni ovliviiuji nate rozhodnuti,
Pomoci takto ziskanych vysledk( budou automobilky a viady v budoucnos-
ti moci napf. predikovat to, jaky typ mordlniho softwaru bude nejvice Zi-
dén na trhu, pfipusti-li volbu. Zastoupeni riznych typd mordlniho jednani AV
neni viak ve spolefnosti jen jednosmérny proces. Novi vlastnici se totiZ bu-
dou moci rozhodovat i na zakladé toho, jakd auta ve spolefnosti pfevlddnou:

10 Mavarrete, C. D. et al., Virtual Morality: Emotion and Action in a Simulated Three-dimenslonal
"Trolley Problem™. Emotion, No. 12, 2. 2012, 5. 364,

11 Greene, J. D, et al,, An TR Investigation of Emotional Engagement in Moral Judgment. Sci
ence, 193, 2001, No. 5537, 5. 2105-2108.
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Pokud bude normou sobecké vozidlo typu tank, bude to mit na volném trhu
AV pravdépodobné za nisledek .zivody ve zbrojeni”, v nichZ pijde o co nej-
bezpeénéjii a nejmohutnéjdi tanky. Pokud naopak ve spole¢nosti budou od za-
gatku prevladat altruisticka auta typu poditadlo a budou zavedeny sankce pro
vlastniky sobeckych vozidel (at uZ dafiové nebo jen spoleéenské v rimei sniZe-
niprestiZe), je 3ance, Ze dojde k naplnéni konsckvencialistického optima a pi
dopravnich nehodich zaéne umirat méné lidi."™

6. Praktickeé problémy AV

Jednim ze zphsobl volby mordlniho softwaru AV je odmitnuti celého tohoto
systému, ve kterém je dopiedu rozhodnuto o tom, kdo v kolizni situaci prav-
dépodobné prefije (diky preferenci vozu) a kdo naopak zemfe. Unikem z po-
tencidlni pasti tohoto problému by mohlo byt setrvani u manudlné fizeného
vozidla. Takova Gvaha je viak zaloZena na chybném pfedpokladu, Ze jsou si
tradi¢ni auta rovna. Ve skute¢nosti viak jiZ dopravni prostfedky typu tan-
ku i pocitadia existuji. Vezmeme-li v (ivahu jen bezpecnost posadky, ma pfi
kolizich nejvétsi vyhodu fidié mohutného vozu s vysoko posazenym seze-
nim (nakladni viz). O néco méné bezpedéna jsou robustni SUV, jesté méné
bezpeéné jsou vozy niZél tfidy a viibec nejhiife na tom jsou pfi kolizich Fidi-
¢i motocykld. Faktem tedy je, #e uZ dnes pfi pofizovani vozl kalkulujeme
s nasi bezpetnosti. A nekalkuluji jenom zakaznici automobilek. Tradicénim
uéebnicovym pfikladem kalkulaci s lidskymi Zivoty byl viaz Ford Pinto. Au-
tomobilka Ford vy€islila, e by ndklady na zesileni pfepaZky kolem palivové
nadrze u viech vozidel modelu Pinto byly vy33i nez kompenzace za nékolik
zemielych, ktefi uhofi po jejim vzniceni. Také viady zemi kalkulujis lidskymi
Zivoty v dopravnich prostfedcich: Letadla jsou sestfelovana, pokud ohroZuji
napfiklad elektrarnu nebo sméfuji na jiny strategicky cil. Otdzka tedy zhsti-
vii: Jaky typ softwaru pro AV si pofidit?

Z nedivného amerického v¥zkumu jednoznaéné vyplyva,” Ze by parti-
cipanti preferovali, aby ostatni G¢astnici silniéniho provozu méli auta typu
podftadlo, ale pro sebe by si vzali typ tank. Zaroven by nechtéli, aby stit viem
nafizoval typ poditadlo. Tato volba — chtit po viech ostatnich, aby byli altruis-
ticti a sam zhstat sobecky - se miiZze zdat ekonomicky raciondlni. Analogicky
tomuto pristupu odpovida pfistup jednotlivels k americké Narodni bezped-
nostni agentufie (NSA). Jednotlivei nevadi, Je NSA sbira telefonni data mnoha

12 Ekenomické hry na ,common good” ukazuf, 2e pokud se zafnou objevovat sobeckd strate-
gle, altruistické [edndni se udr¥ na jen zaklade trestani, Fehr, E. - Gachter, 5., Cooperation and
Punishment in Public Goods Experiments. Amerkan Economic Review, 90, 2000, No. 4, 5. 980-994,

13 Bonnefon, J.-F. = Shariff, A. = Rahwan, |., The Saclal iemma of Autonomous Vehicles. Scence,
352, 2016, No, 6293, 5. 1573-1576.
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dalgich lidi. Clovéku vétiinou zaéne vadit a# to, e NSA shira pravé jeho data.
(Na jednu ze souvisejicich obav o soukromi, totiz Zze diky AV budou cestujici
sledovini, |ze odpovédét tak, Ze sledovani AV se moc nelisi od kontroly pohy-
bu maobilniho telefonu, kterd je dnes jiZ béZna.)

Daliim praktickym problémem je rozhodnuti, kdo ma byt zodpovédny
za tvorbu softwarovych programii mordlniho rozhodovini AV. Stét musi do-
predu vytvorit legislativa provozu AV, protoZe AV se brzy zafadi do béZného
provozu a stanou se Ucastniky dopravnich nehod. V pfipadé pravniho vakua
by ztéastnéné strany ziejmé Zalovaly tplné véechny. Pokud pfenechime roz-
hodovani o typech softwaru jen automobilkdm, nemiame jistotu, Ze software
bude Fidit AV stejné, jak to prezentuji. Vz pomefime na nedavnou ,Dieselgate”
némecke automobilky Vaolkswagen, Vime-li, Ze automobilky podvadéji s vy-
fukovymi plyny, nemiiZeme tusit, zda nebudou podvadét i s mordlnimi algo-
ritmy. Co kdyZ budou auta Volkswagenu v koliznich situacich vidy prefero-
vat ziachranu svych pasaZér( oproti jinym zhGéastnénym?

Poslednim z praktickych problémi AV je medidlni zkratka ,Build to kill",
tedy pFisuzovani AV pfi koliznich situacich zdmér prejizdét kolemjdouci.
Oviem i jiny vytvor inZenyrid - most - je ,Build to kill", pokud bude pfeti-
Zen nad limit nosnosti. O mostu bychom oviem nefekli, Ze zabiji, ale Ze ma
technické limity. (Pokud si nepfejeme most s uréitou nosnosti, mizeme vod-
ni plochu protnout valem ze zeminy, ProtoZe cilem inZenyra neni vybudo-
vat idealni dilo pro viechny situace, ale vytvofit véc uréenou k danemu tde-
lu a v daném rozpoétu, €ili v limitech uziti)) Obdobné rozdil mezi amrtim
pfi béiné dopravni nehodé a ,zabitim autonomnim vozidlem® bude asi pfi-
suzovan intenci zabijet, kterd bude vnimdna jako atribut autonomniho vozu.
Analogicky je tomu napfiklad i s konzumaci masa, kterd je bézné tolerovana.
Aviak pokud se americky zubaf vyda do Afriky zastfilet si pro zdbavu na vy,
coz obsahuje intenci zabiti (nikeliv jako prostfedek), uz je povaiovan za mo-
ralné zkazeného clovéka. Mizeme citit spravedlivy hnév, kdyz zjistime, Ze
fidi¢ amysiné nékoho piejel, aby se vyhnul vétii nehodé, ale AV se pfi piejeti
tlovéka, k némuz dojde za ticelem zachrany jinych lidi, mnohem vice podobd
mostu s limitnim zatizenim.

7. Zavér

Kvalitativni zména, kterd nastala vyménou vozu tafeného kofimi za automo-
bil, nachdzi svou obdobu v dneinim pfechodu k AV jen velmi vzdaleng, Ne-
ménime Fidife z masa a kosti za jiného Fidi¢e z mikro€ipt, ale rozhodujeme
moralni problémy mnohem dfive, ne k samotné nehodé viibec dojde. Dalai
jesté zasadnéjéi zménou bude to, Ze fidici budou zbaveni pfimé mordlni od-
povédnosti, jakoz | moZnosti moralné se rozhodovat v dopravnich situacich.
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Bude tfeba nasbirat také data tykajici se mordlniho soudu pfi mordlni a sku-
tecné preferenci (vlastnim ndkupu autonomniho vozidla).

Navrhuji zaméfit se na privni jistotu v oblasti kontroly mordlniho softwa-
ru AV, K tomu je nutné co nejrychleji zjistit, ,co chceme pfijmout jako nor-
my" Fidici provoz AV, a pFipravit jesté v pfedstihu pFisluiné zikony. Z prove-
denych empirickych studii zatim vyplyvd, Ze &isty konsekvencialismus bude
nutné doplnit vyvaZenou preferenci posadky. Pokud by stat striktné trval
na typu poditadio, bylo by moZné, Ze by talova AV nevytlaéila ze silnic nebez-
pedéné tradiéni vozy. Tento model a smisené strategie z €asti poditadla a z €as-
ti tanku by mohly zabrinit tomu, aby se fixoval suboptimdlni stav Gplné pie-
vahy vozll typu tank,

V této eseji byly zdmérné vynechany problémy tvkajici se dalsich specifi-
kaci mordiniho softwaru, které jsou ale oproti zminénému hlavnimu problé-
mu podruZné, Jednim z nich je dodrZovani silni¢nich predpisi. Pro vz typu
pocitadlo by se stala problematickou kupfikladu volba mezi kolizi s motor-
karem s prilbou a motorkafem bez prilby, nebot by preferoval kolizi s prvné
jmenovanym, kterému by sice pravdépodobné zpisobil mensi $kodu, oviem
JLrestal” by jej takto za dodrZovini predpish. Smyslem vy3e uvedenych mo-
delovych prikladii softwaru nebylo hledani globalniho feSeni, ale poskytnuti
definic a ptiklad( k diskuzi, Druhym opomenutym problémem bylo vyuziti
standardizovanych panacki, nebot skuteéné kalkulace budou zfejmé pocitat
i zachranéné roky Zivota a jejich potencidlni kvalitu.

Zavérem shrnuji, Ze na zakladé konsekvencialistickych vychodisek neni
nutné pfijmout typ poditadio, protoZe hlavni moralni problém leZi v soutas-
nosti jinde - skuteénym dilematem je otazka, kdy se koneéné zbavime ma-
nuilné fizenych aut, abychom zachranili tisice Zzivot(. Dokonce i ne-konsek-
vencialistické feseni dané situace, tj. preference jakychkoliv typd morilniho
softwaru - i toho ,bez iniciativy” zvaného rytiF -, by vedla k zdchrané tisict
zivot(, jejichz ztraty jsou dnes zapfig¢inény chybami fidi¢h. Mohli bychom
dosdahnout snizeni poétu obéti nehod aZ o 95 %. Musime brat v avahu i to, Ze
po zavedeni jakéhokoliv morilniho softwaru do AV lze jeho program nasled-
né vylepiovat. Stadi softwarova aktualizace a 2 tanku miiZeme vytvofit pedi-
tadlo nebo pripadné jakoukoliv kombinaci rozhodovini. Po otevieni vefejné
diskuze bude nutné se zamétit i na dalsi problémy. V jejich hierarchii, hned
za hlavnim Gkolem - zbavit se manualné Fizenych aut -, vyvstdva druhy nej-
dilleZit&jsi: Jak se vyrovnat s obavou ze 2trity mordlniho aktérstvi
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Abstract

e of the moral questions concerming automomous vehicles thencelorth AYs) is the choice between types that differ in theis
Bailt-in algorithms for dealing with rare siiuations of wnavoidable letaal eolision, It does not appear o be possible to avoid
questions ghowt hiow these algorithms should be designed. We present the resalts of our stedy of morm] preferences (Y =2769)
with respect to three types of AVs: (1) selfish, which protects the lives of possengens) over any number of bystanders: {2}
altruistic, which minimizes the number of cosualies, even if this leads o death of passengen s}, and {3 conservative. which
ahsinins from inferfering in such sitnations, We differentiate between scenarios in which participants are 1o make their deci-
sions privately or publicly, and for themselves or for their offspring. We aim to answer two research questions: | 17 whiether
the public visibility of the choice of an AV type cholce make this choice more altruistic and (2) which type of situation
makes it more difficult to choose altruistically: when choosing for sociery as a whaole, when choosing only for oneself, or
when choosing only for one's offspring. Our resulis show that respordents exhibit o preference for an altruistic strategy for
ANs and thut it is reinforced when signaled 1o others. The altruistc preference is strongest when applics b evervbody else,
weaker when it reflects a solely personal choice, and weakest when choosing for one's own child. We conclude that a public
chioice is considerably more likely (o pressure consumers into accepting o more socinlly benehicinl solution.

Keywords Moral dilemmas - Automomous vehicles - Theory of signalization - Al ethics

1 Introduction

Autonomous vehicles are éxpected to signiicuntly ben-
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efit our transportation svstems, ther safety, efficiency,
and impact on the environment {Talebpour and Mahmas-
suni 2006). Autoncmous vehicles (henceforth AVs) also
called self-driving cors or driverless cors are i this con-
text defined as automomows moior vehicles noi opeeated
on rails but with rabber tires for use on highways, with
examples, such as cors, irucks and buses, However, many
technical, social, legal, and ethical guestions and chal-
lenges concerning AY's and their intradoction (o the mass
rinrket <l vemain (Sharifl et al, 2007; de Si0 2047, Hulse
etal, 2018; Epting 2008}, Countrics with developed auto-
mintive industries, such as the Crech Repoblic, need w face
these questions to implement the right legal measures with
respeet to significant social changes that the introduction
of AWs is likely to bring. Do of the issues concerns the
choice between different types of AVs that vary in their
buili-in algorithms for dealing with stiuations of unavoid-
ahle lethal collision (Contissa et al. 20017 Goodall 2004:

€ springer
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Haboucha er al. 20175, The reason why this particulor
issue is somewhat pressing has 1o do not so much with the
foct that these simations will be happening on a regulor
basis, Rather, (he issue is pressing from o psychological
point of view: a non-negligible number of people still tend
o bet sceptical towurds the relinkility of new technologies
and their salety, of which AYs wre o clear example (Nielsen
and Hausiein 2008; Moody et al. 2020). Thus, the manu-
facturers will hove to provide potential consumers with
sensible solutions to colliston situations, regardless of how
commmod they will torn ol o be dn practice {Gogoll and
Miiller 2006; Gerdes and Thorton 20060,

Some of these situations will invelve moral dilemmas
inspired by trolley probbems {Foot 2002 Thomson 1985;
Kagan 1991, Lin 2005} In many ways. these dilemmas dif -
fier fromi the classicul trolley problems: b the typical trol-
ley cises, the person who decides about the soluton of the
situation s wsually not the one o be harmed; in contrast,
the AV cases concern the responsihilities of the person as a
drverfraitic participant, Furthermars, AV will nat be lim-
freddl io set tracks and will have 1o operate with probabéliiy.
Perhaps other differences could be found but the guestion
of the simikarities and differences of the new AY dilem-
itas from old trolley problems is aol directly relevant 10
our coneerms. What needs to be highlighted is that moral
intmitions that people have sbout these dillemmas do have
bearing on the preference for a conerete AV algonthm and
for willingness to purchase it. (Moie also that we are not
primarily concerned here with “risks or the legal and moral
responsibilities we face inoraffic”, unlike e.g. Nyholm and
Smids {2016} who cven criticize the rebevancy of wolley
cases for the AV literature )

There are ot least three ways AVs can be set o handle
the critical situations: (1) selfish AVs protect the lives of
passenger(s) over any number of bystandem: (2) aliruistic
AN minimize the number of casualties, even if this leads to
death of passenger(s )3 and (3) conservative AV s shatain from
interfering insuch situations, even il it lesds o the death of
a higher number of subjects or death of passengens), {The
latier oo ore both non-selfish strategies), [n this paper, we
prescot the results of our study of moral preferences with
respect o these types of AVs. We furthermore differentinte
between scenancs in which participants ae 1o make ther
decisions privately or publicly. and for themselves or for
their offspring. We disregard pender, uge, health, biological
spestes amd other charsctersies off (potential) cosu s hal
cin affect the preferences amd decisions of respondents in
our scenarios (Moothigatiu e1 al. 2008 )

Our stuicly 15 basedd on the sample of 2769 mostly Crech
vodiiteers (1790 women, 970 men; age IQR 25-32)1. The
data corme from our web-based questionnaire that was acces-
sible from May 2017 w0 December 2007, We aim 1o answer
the following two resench questions: | 1) Whether the public

€] Springer

vigibailery of an AV ype choiee makes this clunce more altru-
istic and (2] which type of situation is more problomatic with
regand o the altrusstic choice: opting for society as a whole,
for onesell, or for one's offspring.

Showing that the private or public character of AV type
selection conld affect the level of altruism has potentinlly
imepsrtant implications for policies concerming AY introduoc-
tion. Findings concerning sitmtions in which people choose
most selfishly could be simitardy significant. This could
inform legislators where to proceed with coution to prevent
ol panie which cotild lemd to a stromg rejection of AVs or
severcly delay the introdection of this lifc-saving technology.

The first research question i inspired by o biological the-
ory of signalization (Laidre and Jobnstone 201 3; Dowkins
and Krebs 1975; Zahavi 19755, Willingness 1o use AVs that
would sacrifice the owner o save others could be perceived
as o eostly feveest gl This form of altrwism is o signal
of willingness to help others at one's own cost (Haedy and
Wan Vgt 2006; Fehrer und Przepiorka 200 31 This altruistic
concern is reluted o the concern for one’s own regatation
anld b will pay off in soclal standing in the future in repeated
social interactions (Mowak and Sigmund [998), even with
respest fo stramgers (Semmann e al, 20035), Parficipating i
rond traflic with people. oie does ol persendilly kiow and
wet showing altruism by costly signalling. is analogous 1o
aliruism wwands stangers (Berecezked ef al. 20000

The cowner of o virtue signalling AV would be exposed 1o
social sanction {either positive or negative) by neighbours
uble 1o sec which type of vehicle he or she has. Lee et al.
(201 &y experimentally investigated whether social observa-
tion has an impact on trelley problem-like decisions ivalyv-
ing phy=ical harm. The study showed that experimentally
induced reputstion concern reduces sucriticial decisions
{called "wtilitarianism’ in these contexts. since o self-sac-
rificing altruist was present in the situntions . Brown and
Soceo (20071 showed that people who prefer atiliturin deci-
skon in trolley problem coses seem less wrustworthy o par-
ticiponis as long-term pariners. Based on these Aindings, one
could eusily expect that reputation concern in o public choice
will decrease choice of strategy thit minmizes s nom-
ber of casualties in an AV choice if the user is not present
in their vehicle (which was not amongst the questions we
nsked our participants), Flowever, in case the gser is present
in their vehicle the opposite ex pectation comes forwand—
the strategy that minimizes the number of cosunlties will
b imereased if o partkapant is allowing their vehicle to pul
their own life at stabke and this exhibic the aforementioned
alirussm fowands strungers,

The secondd reseanch quesion aims o comgane: our fimd-
itigs with those of Bonnelomn et al. {2006 i di Mefent socio-
cultural contexts. A part of Bonnefon's study focused on
the AY moral collision sofbsare ype chaice for a user when
travelling alome or for o wser when trvelling with a work
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collengee or when travelling with family, The participunt
was sill hypothetically preseat in the AV type thar was 10
be selected. In our study, we focused solety on the choice
of AV type for the porticipant’s beloved chald e reduce the
pessible influence of their own presence and 1o compare
directly between how participants weigh the safety of their
child pmad their personal safety inoa secret personal chace
and the safety of cvery bady 1n a secrel voting in Parliament.

2 Methods

The sty is @ part of the project “Factors Influencing Aloo-
s’ that was approved by the inginugional review board at
the Faculty of Science, Charles University (Moo 20107/04 ),

2.1 Participants

W devised a web-based stimly running between May 2007
aml December 2017 in which 2769 volunteers parficipated
{1799 wosmen, 970 men; zge IQR 25-32) Most panicipants
were college graduntes and students |“Master and Doctor™:
1060 (3835, “Buchekor”™; 349 (12.6% ). "bachelor student™:
375 (13.5%)), All partcipants uncderstood the Crech lan-
uage of the questionnaire. The majority of respondents
were of Crech nationality 2436, (B8%]], the sccond most
represented nutionality were Slovaks [267, (6%,

2.2 Procedure

Participamts were recruited either through our web puge
www, PokusniKrulici.cz or our Facebook fan page of the
same name (Pokusnd Brilicn) that has o frequent coverage
by the medin, The internet questionnaire was distibuted as a
Ouialtrics survey. Participunis were mol incentivized by moan-
elury rewand, Rather, they were provided with results and
comparisan of sub-questionmaires directly after finishing the
whole survey, After providing an infirmed conseat, the val-
umeers filled oait o comprehensive combined gquestionnaire
composed of thres sub-gquestionnaires focusing on varioos
research topics, such as the sesthetic appreciation of plants
and experimental philosophy of personal identity. It took
aroumnd 90 min o complete the survey, There wers also two
atention-checking questions, ane before and one afier the
AV section. Panicipants who failed o answer either of the
guestions correctly were excluded from data analyses (there
were dF Fallures on the fiest and 26 fallures on the second
checkpoint). By the end of 2017, the drop rate of the whole
survey reached 38% of the 4443 participants who started this
questigiuine. (utly the participants whao passed both atten-
tion checks were included in this smdy (=276,

The AV weetion. which is the subject matter of the present
study, was opened by the following bref mformaton on AV

“Mecording to experts, AVs con prevent 95% of deadly car
accidents, which means that the lives of roughly 600 peo-
ple and 5.6 hillien CZK (220 million EUR) may be savesd
every i in the Crech Republic alore,” Then participants
were asked w evalupte nine trolley problem visualizations
(Fig. 1), chooging between different software-conveved solu-
tisans 1o the given tethal collision situstion,

The reason why Usese nine visualizations were included,
wak to make the participants familiar with different trolkey-
like cases. This may differ with respect 1o the number of
peopbe insade the AV, the number of people on the road, anmd
with respect wo the position of the wreck of the van.

The last part of the 90 min questionnaire concerned AVs,
We introduced three types of AW in i so-called “Tank™
{with preference for passengem in the AV, here we refer 1o it
as “selfish™ AW, so-called “Calculator”™ (with preference for
the highest number of saved lives, here referred to as “altro-
iste™ AV, and so-called “Knighe” (which will not actively
change direction if that would lead io killing o pedestrinn
or @ possenger, ¢ven though changing direction would save
more lives inial, here referred 0 as “conservative” AV
Our paper draws solely on this last pan of the question-
naire. in which the participants were asked the following
five cpueestions (peraphmsed: (1) what type of AV would you
choose as your own car if nobody was able to find oot showt
wvour choice ("secretdself™) (2) What type of AV wouold
vou choose s vour own car iF your chodce was visible at
first glance {“public/elf™ 7 (3) What type of AY wouold you
chose s the car of your belovesd child if nobody was able

@*"‘@

’I"i‘l’l"i‘ T

Fig-1 An exarmphe af imdley problem vismlization
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1 fingd out Csecretichibd ) (4) What type of AV would you
voe Tor in o secret partiamentary vote il it was w0 become the
only legal tvpe of AV ("secret/parlinment” ! (5) Whal type
of software would you vole for in a public parliamentary
vl i 11 was 1o beoame The |:|||1:|.' ||.."1.:|i|! type of AV t"lluhlir.'.l'
pardizment’™)? These five questions were consecutively ssked
om the same page of the questionning, s0 thal partisipants
wiere ablie to e them al o single glance,

2.3 Statistics

Statistical software [BEM SPSS vession 20 was used for the
stutistical tests, descriptive stutistics, and producing graphs.
Testing the msociation between two binary varishles was
deme by contingency table using chi-squane test, The statisn-
cnl significance was characterized as p value and the effect
siee a5 nsk ratio (RR ). The associations with p value lower
than (.05 were considered statistically significant.

3 Results
3.1 Descriptive statistics

Summary descriptive statistics wre displaved in Table | for
following five guestions: (1) What type of AV would you
chuoase s your own car 1F nobody was able to find out shaout
your choice (“secretfself™)? (2} What wype of AV would
you chonse as your own car if your choice was visible at
first plance { public/sel™ {31 What type of AV would vou
choose as the car of your beloved child iF nobody was alble
o find out secretichild ™)y {4) What type of AV would you
vobe for in & secret parfiamentary vote i it was 0 become the
only legal type of AV (“secret/parliament” ! (5) What type
of software would you vote for ina public parliamentary
vene i it was 1o become the only legal type of AV (“pablic/
pardument”)?

Table 1 AV chizces in differess scenarnos

Solfish Aleruimsla: Ciser vilive
Bedrel, self IE19 (4527 122044525 26065
Public, self 0 ISEF 458 05) 31941 L8%)
Secret, chill L8 (666%)  TSL(279%)  |S045.6%)
Secrel, parlminesd SR (MRS TS R6DE)  335{12.5%)
Public, parliamen 450017 1% IRTR{GR9%) 348 {13%)

The mows represent different scenanis, while the columm represent
choriioes, {We inbended o include the soenarin with achikl ooly in the
“socre” version as we aimed 10 amswer the second research question
in Msecne” seing.)

€1 Springer

3.2 Hypotheses 1.1

WVia the first tested hypothesis "H1.1: secretfself > public/
sel™ we tested whether participants are less likely 1o choose
the selfish AV for themselves if the choice 35 indicated on
the car and clearly visible. The distribution of choices is
illustrated in Figs. 2 amld 3, A chi-sguore test of independ-
enoe wis performed to examine the relation between the
type of choice {secret; publich and the type of AY {selfish
or non-selfish AVs, where the lotier includes both altrdstic
and conservative AVs). The relation was significant, since

IIF“T

NN
=l
8-
e b L
mw & g Plwvilere ol il ENisd e Tl Wi ls S ol i
robothy was sl o 5 ol woulf chiks [=isc kil
Ersir bam #5% 01

Fig.2 Secret'self. The v.axis shaws the fmction of subjects selecting
a punin:ulu' varimnt of simiegy. The ermor hars show the 5% confi-
dese inierval

e

0

0%

i E e
=

il

100%

o

aEiRE BEaihi
Wit by af e flwaie would yeo che i fo meu!m
chsite wo varbie af The rst gance n
ot base. W% O

Fig. 3 Puhlichell Y-pxis shows the fractos of sehjects selecting 2
particular variant of the simicgy. The ermor hars show the 95% conf-
desce mberval
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:::::ﬂiiﬁﬂmrifn puiblics | sgif N e———  secret/ self N %
el

selfish T 5.0

selfish BY { altrulstic o 33

vonsenative 5 0.8

selfish 376 24.0

altruistic 1564 { altruistic 1153 737

consarvative 5 2.2

= salfish 62 19.4

consenative 318 { altruistic 27 a5

conservative 220 89,0

O the lelt side thore ore partcipas divided o groups depending oa their choloe In the poblichedi-
cuiestsin. The right sade desonibes their otler decisbon in the secretself-gquestion so the cmsge illasimied
i the following Fig, 4 5x complotod with exnct nunbers

respondents cxpressed hower preferences for a selfish strt-
gy in a public choice than in 1 secret one [ (1= 131.40,
P 000001, RE =0.665, CL(93%)=0620-40.7T14]. Table 2
amd the stucked bar chart in Fig. 4 shows the change in pref-
erence of participaits between secret and public cholce,

3.3 Hypothesis 1.2

Wia the second hypothesis “H1 2 secret’parlisment > public/
parliament™ we tested whether porticipants are less likely
oy wate for sebfish software in Parlinment if the voting is
public. The distribution of choices s illustrated in Figs. 5
amed 6. A chi-square test of independence wos performed
o exarmine the relation between the tvpe of choice (secret
parliament; public/partiament) and the type of AV (selfish
AY o non-selfish AV, where the Tatter includes altmnistic and
conservative AVsl The relation was significant, respondents
expressed lower preferences for voding for o selfish seeat-
oy in a public vote than in a sceret voie [ (1= 11519,
= 00007, RR=0.825, CI (95%)=0,738-L922]. Table 3
and tlw wacked bar chast in Fig, 7 show the change in peefor-
cnce of partcipants between secret and public voling.

mwurel ¢ mal

Rorva:

Dormervmrem

H

o

- e

wuslic | yaif

yae=
.
-

Fig. 4 The change in preference of Giee strswepies in g pblc choeos
by sulhjeuls wha choose helween wirious stralegies in o soimel choioz.
Columms show the preference in poblic/seil.goestion ond colours
Indicuie whai the same person has chosen i secretfseli-scenario, By
the second coburm shows all people who prefened sliraistic choice in
puhlic/seif-scerario and charcoal-grey colour significs & subgroup ol
i that preferred selfish siraepy [n seontiolsoenimo
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Fig. 6 Publiciparhaisl Fasis shiovws the Irdion of subjects select-
g o particular voriam of lhe stralegy. The ermor bams show the 955
confidence imgerval

3.4 Hypothesis 2

Vi the last hypothesis “H2: secret choices: child > self:
child = parhioment” we tested whether participants prelfer
the maost sellish strategy when deciding for their child, less
selfish strategy when deciding for themselves und the keast
selfish strategy when deciding for everybody, The distriba-
tion of chisices for thelr own child is illustrsted i Fig. 8. A
chi-square test of independence was performed o examine
the refation between the type of choice (child; secretfsell’
and the type of AV (zelfish and non-selfish), The relation

€1 Springer

wis significant when choosing a car for ome’s own child:
people were maore likely o choose selfish software than
when chonsing for themselves [ (1) = 230053, p< 000001,
RRE =678, Cl (953% )= (0.646-0.713].

Sumilarly, when choosing a car in secret for one’s own
child people were more likely 1w choose selfish software
thian while voting in seeret in padiament [ (11=1153.17,
p< 000000, RR=031 CL{95% =1, 2866~(0.3355).

4 Discussion
4.1 Empirical considerations

Cwur results showed thot the majority of the respondents
of the anonymons internet survey strongly preferned the
altruistic strategy based on minimizing the number of
people harmed even at the cost of self-sacrifice or based
on an active sacrifice of o lesser number of other people.
This preference was even sironges in cases of public choice
when other people are able to see what type of strategy the
AV owner has chosen, which shows that the type of chaice
inceed hos an effect on altreism. The resulis also showed
that the respondents reported much lower prefercnces for
an oliruiistic stretegy when choosing an AV for their child
than when choosing for themselves. This result—the per-
sonal preference of an altruistic AV for themselves but not
for their chiki—is consistent with the Andings of Bonnefon
elal, (2016),

Participants chose selfish software more oflen in cases
when the choice of the strotegy was privale, e not vis-
ihbe al first glance. This suggests thul people regand selfish
stratepies a5 socially undesirable or morally dubiouws, Our
resulis do not make it possible 1w decide on what grounds
the group of participants shifted their choice from being
selfish in secred o being aliruistic in public, Nevertheless, i
can be expected that building one's reputation could play a
role. Results of experimental games indicate that repufation
i the ey factor o maintain aliruism in both reciprocal and
indirect forms { Krafe-Todd e al. 2008; Semmann eral, 2005
Olivella and Siciliani 201 7). Players usually act meaore altru-
pstically wwards altristie individuals regardliess of whether
they have belped thens directly or non. Signalling an alruisic
strategy could also be sdvantageous in infra-sexiul compe-
titfe, 1. Wological concept i which two members of the
saime sex mre competing against each other over a poleniial
mite (Fahavi 1975; Bounk and Massar 200 2; Puska et al.
2(H ).

IF reputation building is the evucial motive foe signalling
the wse of an altruistic strategy, then this signal can poten-
tinlly be falsified, Lo, some AV users, the cheaters, will be
signulling an altruistic strategy bot in Eact they will be using
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R public/ pariament N +————  secret ! parliament N %
selfish 448 o7.4
selfish 460 altrulstic Ll 24
conservative 1 0.2
salfish a5 51
sitniste 1874 altruistic 1750 93
consanvative 29 1.5
—  saifish 1 32
consenative a8 altruistic ag ar
conservative 05 88,2

O the lefi side there are parteipants divided o growps depending on thelr vote in the public'parliament
quiestion. The right skle. deseribes their othisr decision in il m:rl."pu.rﬁamm (et s the changse

ilbustraned i e following Fig 7 ts coipl

sellish AVs, Lahavi's {1975} theory shows thul the only evo-
lutionary stable strategy in this ciroumstance is o make the
signalling costly for the cheaters. In the case of signalling an
altruistic strtegy, it shoukd be obligatory g adopt such legal
and technical mesures thal will make fake signalling both
illegal and as technically difficult s possible.

Lee et al, (301 8) showed in their study of rolley problems
that experimentally induced sacial observation leads s a
drop in utilitarianism, i.e., there is o bigher preference for
deantological judgement if the person is socially observed.
Based on their study, ome would expect thal pirtscipants in
a public personal choice would shift iowards lower utilitari-
anism as well. However, in our study, the opposite was the
citse, A poessible explanation his already been sugpesied in
the ntrodection: having an altrudstic (wialiarizng AV isat the
same lime being alirurstic towards strungers—the person is
willeng fosacrifice his or ber own life (o s others and thus
the repuiation concern would work in the opposite direction.
The fact that one’s own 1ifi is involved in the siuation is the
game-changer here.

While dara were being gathered for this siudy in the
Czech population, the German cthical commitee for auion-
omous driving issued a report (German Ministry of Trans-
partation £2017: philosophically reviewed in Luetge (2017)

A with exact b

in which it 15 imsisted that no innocent boman lives my
be taken by AVs in collision situations, I is prohibited o
offset victims agai nst one another, even thowgh reducing the
mumbsar of personal injuries may be justifable, This means
thiat AV waould not be able o react o rolley-hke sceninos,
This wmounts to opting for conservative AYs in our termi-
nelogy. This strategy was by far the least popular smong
our respondents in the Crech Repubhic inall five scenaros,
at maximum pccepied by 13% of participants in cose of o
public vole in Parlament, The striking difference between
Germun ethical amd lepal experts and the Crech public may
imdicate that there will be culrally dependent and diverse
attitudes in different countries. A recent stisdy {Awod et al.
20181 on a global scale indicates similar findings that the
strongest preference §s for saving more people In lethal col-
tision as well, Further studies on these culiurnd influences on
moral judgements with respect to AV are negded,

4.2 Ethical considerations

German declarations (Luerge 2017) state that the respon-
sibility for driving a car should always stay with an {indi-
vidualy human person, Pechops surprisingly, this solution
could lead 1o 2 widespread use of selfish AVs, Mareover,
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a secres patlismentary vose, Columis show the preforence in publs)
pardinment questivn ond colours indicale whal the same peson has
chimen in secret/pardiamem scenarin. Eg, in the second column there
arg il pecple whio prederred aleruistic cholce im pablic/parfinment and
charconl-grey colour signifies s subgroop of ikem iha preferned s=If-
Bah siratepy in secretfparlinmess scenario
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Fig. & Secretichild. Feaxis shows the Fraction of suljects stlzcling o
particudar viriaml of the strabegy. The grmor bars show ihe 95% comfi-
dence interval

it is unrealistic and untoir to expect individual {non-driv-
ing) opertors o beable to step inal the lest moment in
crmergency sintations and then bear the full responsibility
fior these exceptional collision siteations, Thos, cur palicy
recommendation is (o decide about the permissible AV vpe
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af the state level, rather than lewve it wp to private choice pnd
competipon between AY manufacierers. 10 would be espe-
cially undesirable to try 1 repulote the choice econamically:
for example. if the selfish cors were made more expensive
or fell under higher taxes, this would resaly in a “selfish®
advantage for the wealthy buvers, Alternatively, o provide
the public with the possibality of free choice, we recommmensd
Chiad lawes reqiine @ clear indication of what type of AY one 15
driving. This too is likely o incrcase the mumber of aliruistic
AV and hence overall decrgase the death rate by car acel-
dents. This kind of peer pressure would appeal w the sense
of moral responsibilaty wwards the other members of the AY
owmer's community, which is comparable to the peer pres-
sure already present eg. due to discussions about ecology
amid responsibility towands one's environment,

If it hecomes possible for the public to choose freely
berween vanous types of driving sottware in the near future,
we strongly advocate the introduction of obligatory meas-
ures by means of design indication {e.g. colours, stripes) to
publicly disploy altruism or at least non-selfishness. This
MeAsIbE is necessary For socizl sanctions and reputational
concern o properly accommodate customer choice. We
believe that the altruistic nlgonthm is the mght choxe gven
the most commonly beld ethical theories, especially conse-
quentialism, Other traditional theories, such as deontology,
contmctulism or virtue theory, are at least compatible with
il s well, or i any rate, il is not sraightforward clear how 1o
apply them to decide for or against altruism (Nyholm 2018).
At any rate. we do not have the opporunity here to diseuss
more general issawes in ethicn theory o detm] ond the data
suggest that the wider public abso prefers alinbstic strategy.
whntever the ultimate ethical theory. The selfish strotegy
only compeles with the altriistic one in the specilic “secret
chodce” sitmation, which suggests that this fype of selfishess
is ot considernsd as good and preferable at o more absiract
moral kevel, (For morg general consuderations how 1o tuke
aviil of sseh moral niations, see Savaleseu et al, (2019).

Less clear i the problem of how o deal with our height-
ened sensibility and “passenger-priontizing” with respect
b oer oown offspring . Coreful approach is seeded here (o
prevent moral panic, Futuse research should include o swudy
of moral judgments in other samples, especially in non-
Western cultures, to test whether our results can be genesal-
tzed, The decishon aver which type of AV w choose for one's
own child proved to be the most problematic. since in this
seenario participants chase mostly “passenger-priortizing”
software referred in paper as “selfish”, This indscares that the
future AV communication ought not to be primarily focosed
on convincing the drivers themselves but on communicat-
ing the sdvaniages of AVs o pasents regarding the safery of
schonl buses or AV taxis for their children.

Although our study is focused specifically on AV type
choice, wee need 1o be aware thist 11 s not @ standalone aspect
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of AV mobility, Real-life environment. especaally erties whene
et of the human-AT interactions do and will 1ake place
turns the ethics of AV o o much mene comples issoe, First,
there 15 the question of est mplementasion of AY tht is
already happening in cities of varous sizes and geographical
Iocations, waefulness und effectivences of their experimental
desagn (Karvonen amd van Hewr 200 55, a5 well o5 their impast
ot Bocal politics as discisal in Disling and MeGuark (20200,
Based on investigation inio public stances 1oward implemen-
tation and type of ownership of AVs, o second fsue arises as
of low will the price, availabality, and comioet of personal
AN impact the scale of personal ransportation in cites and
haowe will it translute into changes in urban plonning {Cogu-
rulbo et al. 2020% and politcal regulasory comlext {Aoyama
ani Alvarer Leon 20211 Mew urban technologies, includ-
ing autondmeans transportation are incorporated into moderm
plans of smart and sustameble cities (Chehn and Moultah
20k 9y, both newly buils and tansformed from exising ones.
but the actual ouicome is often problemsstic {Cogurullo 200 7)
which further underiines the need for comples consideration
of the issoe & sugpested alen in Cugurullo {2021).

4.3 Limitations

Ohur resulis are based on self-reports in a broad anonymous
intermet survey and not on respondents” observable behovioss
in real-life sittions, Therefore, we do nod cluim o know
their real-life choices in buving AWy or voting in Parliament.
O the other hand. it is probable thut both observed phe-
nemena (higher preference for alirosne strilegies in pub-
lic chosces and lower when our chibdren ane invalved) will
play an important role also in real-life decisions. Anyway.
a real preference for an altruistc stmitegy would be proven
oaly by observang indwidual bebaviour in everyday hile or m
an experimental seiting. Another possible limitation of this
study &5 the seli-selection of participants, since the participa-
o was ol monetary-incentivized. Last but not least, this
broad internet survey although with large sample size can-
nedl be eonsidernsd a sociological representative sample for
the whede Crech popalation and could be culrally specific.

5 Conclusion

Owur results show that the respondents exhibited a clear
preference m AV for an altrosstie strategy thal minmizes
the number of casoalties, evien if this leads to death of
passengeris). This preference was reinforced if the AV sig-
nals its strategy to others, The altruistic prefere nce was
atrangest when people choose software for evervhody else,
weaker in their personal choice, and the weakest in the
choice for their own child, when people preferned strategy
thar progects the lives of passengen(s) over any numbser

of bystanders. The maral intuition of Crech participants
seema nol fo correspond with the recommendation of
the German ethical commitiee, os the AV strategy that
abstaing fram the trolley problem was the beast popular in
all simations for partcipants i oor sidy, Based on the
results, we conclude that, in contrast to @ private choice,
u public choige 15 considerably more likely o pressore
consimers in their personal choice o accepl o non-selfish
solution, making it a-reasonable and relatively cheap way
to-shift car owners and vsers towards higher altruism.
Alsn, a hypothetical vesing in Parliament about a single
avpilable program would probably be less selfish if the
voting did not take place in secret.
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Abstract:

Discussioraboutphilosophicalbroblemsassociatedvith the rise of autonomouslriving is often
associateevith negativesandis conductedn thespirit of technepessimismA significantspace
in this debateis dedicatedto the applicationof the fi t r opl rl oebyltoevehicle control
algorithms However,in this essaywe reflecton another problemof our moralintuitionsi the
guestionof moralagency.The feeling of moral responsibilitydemandsfactualcontroloverthe
situationandcausalesponsibility. Theformerdriver,nowapassengan anautonomousvehicle,
losesthis control, but may still experienceguilt. Primarily, we should focus on the moral
psychologyof theuserratherthansearchindor collisionoptimafor algorithms.In theessaywe
point out historicalparallelsof the absenceof agencyin automatedsystemsandthe fact that
peopleare more acceptingof autonomousdreight transportatiorthanpersonatransportation.
Furthermorewe outlinepossiblevaysto shift responsibility starting with ananalogyto adriver
losingagencywhenenteringpublictransportationA possibleoperatoof autonomousvehicles,
overseeingthe operation instead of a real driver, could serve as a temporary solution.
However,a fictional moralagentappointedby the vehicle operatorcould potentiallybecomea
genuinealternativeto moral responsibility. Detachmentrom ownershipof an autonomous
vehiclefreesindividualsfrom afinal perceptiorof moral responsibility,so shortterm rentals,
sharing,or public transportatiortould be suitableresponseto this psychologicapbhenomenon.
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Abstract

Humans infected by Toxeplesma gondii express no specific symproms but manifest higher incldence of many diseases, disorders
and differences in personality and behavior, The aim of this study was to compare the political befiefs and values of Taplasma-
infected and Towoplasmo-fres participants. We measired beliefs and values of 2315 responders via an online survey (477
Toxoplasma-infeceed) using the Paoliical Belisfs and Valuss Inventary (Pi34). This study showed Toxeplesma-infected and
Towoplasma-free pardcipants of our cross-sectonal swdy differed in three of four factors of PI34, scoring higher In Tribalism
and lower In Culteral liberalism and Ant-Authoririanism. We found sesx differences in polideal beliefs assoclsted with
Toxopdosma infecticn. Infected women scored higher i tribalism and lower in culowral fiberalism, compared with the
Toxapdasma-fres coneral group, while infected men scared higher in economic equity. These results fit with sesual differences
in behavior and attisude observed after toxoplasmaosis infection. Controlling for the effect of worse physical health and mental
health had lietde impact, sugpesting that impaired health did not cause these changes. Rather than adiptation to prevalence of
parasites, as suggested by parasite-soress theory, the differences might be side-effects of long-term mild inflarmmacery reaction,
Heecever, 1o et clear pieture of the mild inflarmmation effects, mese research focused an different iffecdous disesses is nesded.
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Tosopdasma gondd, manipulation hypathesis, polivcal beliefs, soress, infectous diseases. parasive threst, pathogen svoidance
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Introduction

Towepdammg gordi, the parasitic protosoon of cats, miects
about one-third of the huaman populaton i both developed
and  developing  countries (Tenter el al, 2000) Infected
Imans ex press no specific sympioms of the life-long infection,
lowever, they differ from on-infected subjpects by o Righer
incidence of many discases and disorders (Flegr & Escudero,
2016; Flegr, Klapalovi, et al, 20014; Flege, Prndoto. ¢ al,,
H14) and also by specific chonges i personality (Flegr.
My Khademyatan et al, 2003 Lindovd ex al., 20027 amd

behavior | Fekodu et al., 2000; Howdek, 201 7). These behnviesml
differemees are mostly considered o be products or by-products
af the manipulative activity of Tovoprloome aimesd o increase
the chance of transmitting from the imfected intemmediate host,
which can be any warm-hloodest animal, 1o its defimtive bos,
i

cat (Webster, 20071 However, Tesplasmn  infected

amiminls, incloding hymans, express many signs of the activated
mmmune svsbem, They have increased levels of some proinfinm-
mubary cytokines, especially L6 (Kaakowi et al., 20000, 1 s
kaown thar inflammation, and odependently also resuling
stress huve viery strong impacts on various moolivational, emo-
tional, and behovioral processes, for necent reviews. see, o2,
Muoieni & Eisenberger, 20018; Lasselin ef al.. 2018; Gossen &
Hill, 200%. It waos saggested (Lindowa et aol,  2010;
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Marmynowicz et al, 20019 Tedford & McoConkey, HI1LT) that a
large part of the ohserved woroplasmosis-associabed chanpes
are not  the products of the monipulstive activity  of
Toovopluwma bt result of mild chronic stress assocised with
long-term parashic infeciion and resuling bealth problemns.
It is known ot many iowoplasmosisasociated changss go i
opposte directions im the infected men and women | Lindovd
et al.. 200H). and alse that men and women cope wilh stress
in diametrically opposed ways (Mamd, 2004; Tamres et aol.,
J0M6). The stresscoping  hypothesis suggests that  many
oplasmasas-psociited changes. e, higher exioversaon in
tfected womnen and lower in men, or lower suspiciosness of
infected women and higher in susphciossness of infected men
{all in comparison to po-infected peers) can be inberpreted ax
pender-dependent stress coping reaction,

Aubkitionally. the immume response o chronic stress due o
parasite infection may elici o different bnmnune response an
T b seexes and lead g dilferemt behavioral changes, The
research focused on the mwole of cymwkines in the mlamosawry
process of the CNS showed the prescnce of a difference
bepween males and females (Bemnardi el al, 2020 Lefevne
etal., 2012} The increment of cytokines doring toxoplasmosis
indectism can affect the dopaminergic lunction (Felger & Mhller,
J0121 and provoke the behavieral change (Kamerkar & Duvis,
HI2 Indeed, many of the behaviornl changes associaed with
toxoglasmasas afe correlated with the. dopaminergic system in
hunans and i orats (Flegr, 3007, Skallovd et al, 2006 )
Therefore, the behnvioml differences  observed in infected
men and women can be a consequence of didferences in the
imimume system, relsted to the production of cyiokimes and
the functivn of the dopaminergie system.

Among the trats affected by ioxoplasmosss are also soch that
could affict the politicel beliefs of mfecied subpects. For
cxample, infected men have lower superego strength, be.. the
tendency b disnzgard the males of society, while the opposite
temdency was observed in infected women (Flegr, 2007}
Baoth imfected men and women have lewer consgienlionsmess
{Linclowd et al., 025, kewer peoersity (Lindova et al., 2010)
and have bower novelty-seeking (Flege et al,, 20003 Skallova
ot al., 2005). Men express lower and women higher alruism
in the dicitorship game (Lindova et al., 20000 Infecied sub-
jects express higher entrepremearship activity and have a
higher tendency Ffor risky behavios (Johmson et ul, 2018
which might explan a higher sk of waffic sccidents o the
mfected subjects (Flegr et al, 2002, Kocareyhek e al, 20097
Toegplaurg-infecied  wommen have also higher aggression
(Cook et al, 2015} and self-nggression (Mathai et al., 2006;
Fostolache ot al. 2021 ).

Although certain effects of infecthon by o pamsitic disease on
|'u:||||!i|::||: WP Lu.lghl: 16y b u'!li]‘mt.'bud il on the research sum-
maried ahove, W our knowledge, norefution of woxoplasmsis
(o ather parasitic diseases ) and polideal belieds and values has
been reported to dote. Moreover, studies focused on possible
cansal connection berween infectious disenses (excepa for poxo-
plasmosis) and changes in personality profles are also few and
Far Betwieen, and focised mannly on discises cawsang profound

changes in brain. c.g. AIDS (Mechan & Brush, 30160 or neuro-
cysticercosis (El-Kady e ol,, 20211

Regarding the connection between parnsite stress and polit-
scal views, there exists exensive liemture describing changes
m traits that differ with vasied geographical parasiie stress
kevels, All published studies, however, are populatson-based
stndics, scarching for the difference between  populations
exposcd (o different intensity of the parasite siress. While it is
possible o consider our datn in the context of this parasite-stress
theory and it will be dome =0 in the Discussion, this siody pr-
munly focises on associabion between Toxoplasma stims and
political behefs on an individual level, For this pumpose, we
measured political beliefs and values of X315 nespondents of
an internet survey (477 Toweplosme-infected) wsing  the
Political Beliefs and Values Invenrory (PI34) To sest the
hypothesis that the observed changes in three of the [actor
(Tribalsm, Culwral Laberalism, and  Anthasthorisasianism ),
but not the fourh (Economic Equity), are neled o stress-
coping strategies of men and womsen, we ren the analyses sepa-
rately for each sex and 10 find ot whether the observed differ-
cnoes are modinied by impaired health of the infected subjects
we also anslysed o complex model controlling pot only for
upe, sex, size of ploce of essbence, and fevel of educaten bt
ulso for physical health amd mental health,

Results

The final dotn set of 2315 respondents, consisted of 467 men
(mean ope 3554, «d, 1ZE) and 184 women {mean age
35495, sd. 11.5) the difference in age wos nod sipnifican
= =069, df.=2313, |rr=.4':'|3:|. In imen, 90 nven (mean age
F554, ad. 12.9) were infected with Tosoplaima and 377
(meait age 3553, s 12240 were Tovepdasma-free; again, the
difference in nge was not significant (t=-0.69. df.=2313,
o= 493 In contresi. the difference in oge between 518
Tomnplasmia-infected women (mesn age 3839, s.d, 12,8} and
1330 Torpplamp-free women (mean age 3500, sd, 11.2)
wie highly  significant (1=—=5.72, df. = 1846, < 0015,
Prevalence of waoplasinosts was kower in men (19.27%) than
in women (28.03%) (Chi*= 148 p= 0001} Prevalence of
tooplasmosis decrensed with size of ploce of ressdence from
32.9% in smallest villages 4o 20.99% in the cities over 500,000
mhabitants (Partial Tae cootrolled for age amnd sex = =047,
p< AR, Mer dssncaption wiais observed bepween EI.'I!“:IJ"IE.\-II!IJ-
e el education (Partial Tow comprolled for age and sex=
—.i 3, p=368) however. the abscace of the association in
the whole population was caused by the exigence of positive
mssociation between toxoplasmosis and schieved level of edu-
cation i men {Pantinl Tas controlked For age and sex = 00153,
" = (Wi sl n-egul':'n: sancianon between the u15;u11|;num1:du
amel achieved level of education in women (partial Tau con-
wolled for age amd sex = —0037, p= 1M7L
Tecoplasma-infecied women expressed worse mental and
phvsical health, and Toxoplasma-infected men worse physical
health  than  their  Toxoplasma-free  peers  (Figure 1),
MANCOV A computed with the physical and mental health

82



Eopecky &t o

05

Physical health problems
04

0.3
0.2
01

Gl

=01

Health problems (Z-scare)

0.2

0.3

Mental health problems

W man
& women

Toxo-froe  Towo-indicind

Toxodree  Toxo-mfeciecd
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Mote. The vertical bars show 75% 1. the mean valoes computed for covariates (age and wze of place of living) at their means.

problem= as the dependent variables, toxoplasmosis, sex, and
sex-toxoplasaoss intessetion as the Gicloes, sl age and sizpe
of place of Tiving s covanates showed sigmficant effects o
a8t (Fa g = T002, pe <0001, partial eta® = 0073 and too-
plasmosiz (Fajuis=7.34, p=.0007, partial eta’=0.008)
Resules of comesponding ANCOVA analyzes computed sepa-
rutely for physical and memel health problems amd men.
worme, ancd men wned women kpetber ane shown in Table 1,

Factor amalysis performesd on data from the Polineat
Invenusry revealed four factors with an elgenvalue higher
than Lk According bo loading of these factors by particular
questions of the invemory (Table 21 it was possible o identify
these fhctors as Tribalism (11.5% of vanahility), Economic
equity preferemce (TR% of vanabbityl, Coltural hberabism
15, 1% of varinbility), and Anti-authorisronism (3.0% of vari-
ability), We L'LIII'I'PI.I:ID!] vilues of these four varables for sach
respopdent as scores in panicular fachors.

To disclose the effect of Teeroplawan infoction on political
helicfs, we computed the associntions of the oxoplasmosis
with Trihalism. economic equity preference. Cultural liberal-
i=m, and Anti-authoritariznism wsing partial Kendall cormelation
controlled o ape, s, and szre ﬁl'p|m i resilence, The resils
showed that being Tavoplasmea-infected comclated  positively
with Tribalisim amd negatively with Culoural liberaliom, and
Anti-authoritarianism, see Table 50 Al three  associations
refuin statisticn] significonce ofter the comection for multiple
tests. Table 3 ulso shows the results of the same onnlyses per-
Formed separately for men and women, The most conspicuois

sexnal differences wenr the absence of the positive association
of toxoplasmosis with Trbalism in men - here tee partial Taw
wars even negative, —0014, p= T6kin men vs, (MOS0, p= 008
m weomien, and the presence of the posiive assecladon with the
prefercnce for economic cquity in men (06, p= 040 bui mo
in women Tau={0.011, p= 526, sse Figue 2,

Toxoplasmosis hal n strong wssocution with human health
el the s ol the phn;l.: of resadence, Al the saste Wmie, |1|.||il'bs:i|.|
heliefs had o drong sssocisuon with bealth, size of place of res-
uence, amd achieved kevel of education {Table 3, ket parmk b
could be therefore speculated that the association between ioxo-
pliusmaosis and health is just the side effects of the associutions of
tooplasmosis with these confounding vanables. To test this
possibility, we repeited the partial Kendall analyses, this Hme
comtrollesk ot omly for sea, age, amd size of place of residence
hiat wlso for ph}'xh;al amd mental healih amd achieved level of
cducation. The resubis were nearly identical as those ohdained
with the simgler model (Table 3, right part). Therefore, the
cffect of tooplasmosis on political beliefs was not medinted
by the effect of wxoplasmosis on health or education,

Discussion

The present study  showed  thar Pooopdasama-infeced and
Toxoplasa-free panicipants of our cross-sectional soudy dif-
fered in theee of four factors measured with Political inventory,
namiely scored higher in Tribafism amd lower in Cultural liber-
alism and Anti-swhoritarianism. These resulis are in line with
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4 Evoletionary Psychology
Table I. the Asooanons Becween Physical and Mental Health and Tonophemoss.
Pteysical hicalth probloms. Mentzl heatth probiems

Al p Partial etal F1,2301 -] Partial etal
Interceps Q.00 0ai3 10.89 0.001D 0.005

Agpe &4.94 QL0 0034 35.39 00000 0.015

Size of place of living 00els 0oz 051 04747 Q.000
Tomoplasmosis 00000 ooz 6.64 0.0100 0.003

Men p Partial etal Fl, 461 ] Partial etal
Intercipe agnir 0028 0.0 10,9539 0.000

Agy CLOH 0.0s &6.75 000ET 004

Size of pace of living 01423 Q04 210 O 14E4 0.005
Toxoplasmosls 00153 ooz 0.03 BB .00
Women P Partial etal FI,183% P Partiad ctal
Intercapt 00001 (] 1167 0.00046 0.006

Age 43.40 Q0000 no2a 18.36 0.0000 0015

Sivy of place of living 01433 LG H] Q17 065804 000
Tomoplasmesls G001 aan 6.3 0.0120 0,003

Iiooe. Tow aable shows the efiects of woxoplyumosis, age. and saee of place of liveg computed by ANCONA for all subaects, men, and women, Stacrticaly sgnificant

rendte wern printed m bakd

Table 1. Loadings of Four Factors Identified by Factor Analyis of 34 Questions of the Pofitical nventary

Tritrlsm Economic Eguity Cultural Liberalism Anti-authoriarianism
| reduce income diferences 0025 0.768 =0.053 0000
1 same sex topather —{r.255 —.636 0.504 PR E]
3 right to praces: =062 0,004 0.082 OGS
4 1o ropulatg corporacicon =007 0,289 Q.07 =0/063
5 pood for corp. is good for seclery 0,190 =0,156 =0,008 =0.069
& minimize differences in s@s =007 0.600 —0L07T5 0ol
7 pornography —0.051 ~0.058 ik ] 0302
B citizens over foreigrers [ 0.049 — 0086 el ]
¥ minorities are threat a.715 1.056 —0.128 004
10 class met nationalig {128 Q172 Q12 oaia
11 rich arq taxed 1o much 108 =0.416 Q032 0047
12 Feligan not to ba disgraced ~{, 08 0128 =000 -0424
| ¥ decrimiralize marfuana =i 1 0B 0.00& 0.1 Bis 0264
| 4 euthanasia LRI 0.037 L4 0149
|5 parents can spank children 0388 —0. 100 Qo9 0064
L& there are o barbarians —.30% Q.13 Q.1123 —0.130
|7 eancal berdars wnd nations . 4bE 0,194 Q054 005
18 immigranes wen't assimilace L] ozl —0.138 0,034
19 no work no socal bencfis 0448 =0. 137 Q075 =0042
20 o each according necds Q.05& 0.363 0045 =008l
21 mothers sty at home G340 a7l —L305 -0aT:
11 free speech 043 —0.097 0.080 0554
13 no abartion 0.065 0066 —0.601 —eial
24 respect autherity {368 0003 Q.002 —0.243
25 prowd of hestary 0367 e =0, 1 0 —0032
24 poor bue oqual 0.1 D& 0.844 ~(.082 =0.104
17 free markes is free socieoy LUATi] =147 0.105 0323
18 home-school —i. 184 -0.030 —0.073 [efeln]
17 no to internet censorship 0025 —0.067 Q096 0.453
30 ai ey far an eye 0610 G074 0164 —0.00E
31 oy life for the natisn 0144 —0,037 —0.1 60 0047
32 eapital punishment 635 .06 0214 -0
13 righe wo firearm 0.35& =0, 178 =034 0,380
34 dupqn; feroign criminals 412 0,023 =00=8 DO49
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Table 3. Correfadon of Policical Befiefs with Toxoplasmosis and Porendal Condounding Yariables.
Econamic Culoural Economic Culsural
Tribalsm  Ecuicy libzralism Ann-awrhorimriansm  Tribalism  Bquicy liberalsm A rti-authori@ranism
ALL ALL

Toxo 0.02% oozn —0.042 —0.034 0.023 0083 —0.04& —0.032
Ape 0.024 -0.03% =0.104 =0.033 0.028 -—0.023 =0.091 =0.011
sex 0o 0,032 0.0&2 —0.234 0003 0.031 0.054 —0.134
living —0.06% —0.054 0.063 0027 -0076  —0.045 0.058 0.026
oducaien  ~0.0%8  ~0.080 0.023 =000e ~0.087 0076 0024 =0.008
prysieal 0,043 0.027 =007 =041 0044 0,022 =014 =0.054

health
mzngl —0.001 0070 0,031 0.025 -0.010 0.0&3 0,033 0.030

health

WOMEM WOMEM

Tomo 0,040 ooin —0.038 0030 0050 0001 —0.042 —0027
Ape 0,622 ~0034 ~0.105 =027 0017  -0.011 ~0.0%8 -0.022
Ihvirg —0.0%1  -0.053 0.055 0.017 ~0,07% 0047 0050 n.oxo
education  —0.024  -0.084 0.025 =0.020 =012 —=0.07% 0.027 =0.022
physical 0.058 0,034 =0.003 =0.043 0.057 0.028 =022 =0.034

health
mental DOol3 0073 0.056 ool o.000 0.065 0060 Q004

health

MEM MEN

T =aIs 0064 ] 0055 ~0,00% 0.085 =0.071 =059
Ape 0.022  -0.045 =0.07% =0.037 4024 —0.02B =0.041 =025
lving -0.080 -0.050 0.073 0.041 -0.073 -0.043 0.071 0.040
education  —0.0&1  —D.074 0,020 ool -6t —0.071 0020 0014
physical ooz ois —0:001 ~0.041 0.0zl 0ane —0i0az —n.oTe

healch
mwental —0.024 0044 —0E 0.060 -0.028 0.0&1 ~Doar oLos?

healch

Mope. Tre tef hak of cthe abie shows partal Kenda | Tau commolied for age. sew: sioe of place of residence, and the right half Tau controfled for age, s=a sze of phoe
al rimidunda, physical haalth, menkal bialth, and achideod aduzation vl & virtabla Thaf wid e id the dependisil «artallu) wan rimeresd froem Uh g of éovafiates

1 b cantrelind for Statstcally significent reaults wure printnd in beld.

eV heroaid pesemich, '\ihl.m‘ll'll{ thaat ndevicuials i parisle
affected areas are more Ikely 1o be conservative and muthaorigar-
{ai (Musray el al., 2003).

Furthermore, we observed sex differences in the smdicd
factors  associnted with the Tewoplasme  infection.  Indeed.
Tovaplasma-infected men scored higher in Economic Equity,
showing o preference for a more equal and less competitive
sciety, while women infecied  with  wsoplismosis  seomed
|:i5h£r in trbeeliian and lower in cultural libembisie These asoct-
atiors were not reduced when the effect of worse physical health
and meniad bealth were controlbed, suggesiing that impaired
health of infected subjects & not the cause of chanpes in political
beliefs. The wame conchesion was also sipported by the Bt that
the changes po in the sume direction inmen and women, beciuse
Siress L'\upirn*;-wr‘u:ullud behavioral and pﬂsﬂ.muiil?‘ changes
mostly po in different directions Inomen and women,

It was suggested by Lindovd ot al, (3006, 2002) that these
associations might be the results of a4 mikd chronic smess
consedd by the woxoplismesis infection instead of the result of
the toxoplasmosis isclf. The presenee of o chronic stress not
anly usi'plain the presence of behaviorm) and pulll'il.:.:|| chiflerences

wath the nodi-nfected contml g, bk sl Uhe [rresence il sex
differences in these behavior and  wieolepes a5 different
reapoises 0 chione sireas in the beo sexcs, involving differ-
ences in the immune system response and in the coping strate-
gies uwsed, Many of the behavioral chanmges observed in
tooplasmosis infected people correlate with the function of
dopamine in the bron and they may have more broad implica-
tioms, including political ideelogies, In line with oar results, pre-
vt stidles rFlcgr et al,, 2000, SkallovE o al., 2005 showed
that infected subjects scomed kower in novelty secking. a factor
that contributes o a conservitive and politicsl opinion (Camey
cial, 2008), Indeed. in our sample the infection was asseciaed
wilh higher ribalism and fower coltural liberalism, specifically
m women, While we expected differepces in the political ideol-
ogees of inlected men and women, we did not exprecl i hilcllcr
scoe inocconodnle equity in infected men. Typheally, men
altected with wxoplasmesis showed higher risk propensity
and higher cnireprencunal activities (Johnson et ol 2018)
mrire coanpitible with o competitive tvpe of economy. The asso-
ciation of tooplasmosis and the preference for an egalitarion
eomymy i men needs o be I'n.:u.:rq::.plqmd m Fulire warks.,
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Figure 2. The wolin plots show the mesns and the distribution computed as the kemel probability density for male and female,

teenplasma-infected and covoplosmo-froe participants of the sudy,

Several stisdics have found thot societies thar are mone
affected by infections pathogens also exhibit higher levels of
eonservative political attitubes such s xenophobia and radi-
tionalism (Beonett & Mikolses, 2020; Mumray ot al, 2003
Mikedwev & Salahodjpes, 2007 Thomhill e al, 3009)%
Similor resolis have also been found inoowr study performed
o the individual level. The hypothesis that has been proposed
i= that the attitudes exhibited are connected 1o pathogen avoid-
ance behaviors aimed af minimizing contact with outsiders
limtergroup effect) (Aaree et al., 20017) who may be comying
mew pathogens as well oz the maintenanes of social radstions
that may serve o belp protect against patlwogens {istragroup
effect) (Fincher & Thombill, 200125 with evidence from a
recent cross-nationad sudy  favonng the ineagroup  effect
(Twhur et al, 2006). Significantty, however, both the effects —
nnd the intragroup effect in panicular - seem potentinlly open
iy the mterpretation thad they are generaliced mesponses o
stresd, rithes thad b 4 pathogen (Brown et al., 2016, Cumne &
Mack, 2012; Hruschka & Henrich, 2003 Ma. 2020,

While the present stady examines differences foumd in assock-
ation between o parasitic infiection and political volues in context
of increased stress uf individoal level, the results can be seen asan
ukternalive (o the parasite stress theory (Fincher ef al, J008;
Themhill & Fmcher, g 20048 for the followimg two inadi
reggos; Parasile-stress theory aims o be the wltimale evolution-
ary explunation of changes in waits that differ with varied geo-
eraphical parasite smess levels, vet this sdy focuses directly
on the differcnce between sctual infected and non-infected sub-
jects in one small region, where the intensity of the parasite
atress s mostly constant {and low ). Second reason is that it has
been shown that pnmanly non-roonobic disesses hove o relibon
oy lnwman personality and socieral values {Thombdll eral., 20181
Hiwever, wosoplasmuosis is prmarily o soonotic disease with
very specific and Hmited spocad berweesn people — the anly

mvtrapersomyd route of infection was suggested from mobe 1o
female or berween two male parters through sexual ransmission
(Flegr, Klopilovi, et ol 2004; Flegr, Prandotn, ef o, 20014
Hilnviicowi et al., 2021; Kankovi et al.. 20205,

This being sad, there maght be o possibbe connection
between the present sty end the parasaie-stress theory after
all. An extensive body of research confirms  assoclation
hetween infectious {and i most cases parasitic ) diseases and
changes in personality profile of animals from molluses
(Senman & Brftn. 2005) mond minnows (Kekiiliinen et ol
2003} o pigratory birds (Marinoy et al, 20077 and momimals
{Barer el al, 20000 mehsding men (Webster, 2000 ). There are
also well snsdicd assoctations between personality traits and
political views, ¢.2. (Fumham & Fenton-0'Creevy, M8
Harell er ol 2021; Verholst et al., 2000 Wang, 2016). While
the direction of causality needs o be studied furher (Bakker
el oL, 20210 and while the human-centred field of parasite
msluced changes in personality trits is regrettahly umdersudied
aneh quite complex (Fricdman, 20081, we might expect at leas
sopme effect of infections diseases on politieal aniwdes caused
by shifts of personality trabs. A possibility thus exisis, that a
least pant of the reported difference in political uttitudes in coun-
tries with different pamsine diseose bundens. is ot coused by
parasite-avoidance but results from a significant pari of the pop-
ulation bemg mibecis) with one o multiple pothogens, This
hypothesis is supported by smidies that linked o change in per-
somality traits with chear conmectson to political attitades (e.g.,
conservatism) with chironic discases, although not the infections
ones (Mendelsohn et al., F995; Sutin et al.. 2003k On the other
hand, some nesults suggess stronger prediction of porsonnlity
traits by historcal prevakence of disesses mther than by the
current sluation, suggesting panmite-aveddance as a lactor
with greater amportance in personality shifts . (Scholler &
Miurray. Z00R).
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Since the available body of lweramre discussing possible
cuusal relationships between infections diseases and politicnl
beliets and values 15 very sparse, this direction of rescurch
maght provade mieresting and important insight ingo the chang-
tieg poditical elimage in cerain countries. Studics focused on a
witder range of infectows diseases besades toxoplasoss amd
severe debilitating illnesses such a5 neurocysticercosis of
AIDS would be especinlly valuable:

The present study showed a 9% prevalence of toxoplasmosis
inmien and 285% 10 women, The mesd eeen) Crech epidemiolog-
1l hul.il_'.- |u.-ﬂthud hetween Mil4-2015 I:l'1|."$T.. Wy showed
the prevakence of 25% in men amd 36% in women aged -39
yowrs, In fs knewon, however, that prevalence of toxoplasmosis
decrexses relatively guickly in most developed countries, includ-
ing the Czech Repoblic. For example, a large epademioliogical
stody performed on Caech male soldiers 200 vears ago found a
Fr:'.'ull.:nw of 35% fog the age sirala k35 yuars { Kalhekova
el al, 2007, 10s, therefore, possible tho the observesd saopreva:
lenee refbects the actuil swation b the Crech general population.

Limitations

The muin limatation of the present stusky was the fact tha the
partici pants of the sudy were self-selecled. Therr subpopalation
probably represents @ speci lic (more aliraisic and mone curoes)
segment of the Crech population, rather than a random sample
of the Ceech intemet popalation, In addition, people with
impainments or severe diseases as well as those from the
lowesl socioecomomi b were gnabde o participate, 18 s
mot thesefore clear to which extent the results cun be generalized
by dhe genend Cirech (or the Waorld) populason,

Another limitation of the snidy 15 the moderste nuimber of
Fovelurag-tsfecied men (90). The reason of imbalanced sex
rareo wis the fact that women ore often tested for toxoplasmasis
dering pregnancy and therefore o larger fraction of women than
men know their toxoplasmosis status, Due 1o the lower number
of men, the associations of oxoplasmaosis with Culiuml libesal-
e and  Ann-authoitananism were ol sdgnificanl ino men,
despite being sronger v men than o e oo numemous
[S18] women,

Since this study dealt with the effect of pathopen-caused
siress, there is a possible interference  of the global
COVID-19 pandemics. However, only &% off the respondents
participatest i the period between Aprl 2020 when ithe first
idection in Crechin was observed, aml the end of data collec:
tion i April 2021,

In the present sudy, we calculubed agerepate indices of
physical and mental health and wsed these indices in owr statis-
tical madels. In futwre shadies, it will be valuabie 10 analyse the
eflecrs of meividual health-refated vasiables o dimnlallﬂlu 1
comples  relationships. belween foxoplasmesis, mental and
plysical healih, psychological wais amd polideal beliefs. Such
rescarch could also answer imponant guestions relaed o the
cansal direction of the ohbserved cosrelations.

The associations found in the present study are based on cor-
relitions andd we cannad infer the direction of cousality. It canmot

be ruled out that the explanation of the effect is in the opposite
direction, thot e. g, higher tribalism itself, by an unknown mech-
anism, increnses the chance of being infected by Towoplasma
pondii. Like nearly all past siudies, also this one was oross-
sectional in natoree. [ s very difficaln o siedy the relationslap
between Foooplama mlection amd personality using o bongitu-
dinal design. The frequency of ihe Texeplaima infection In
aclulthoswd is low. and thousands of participants ‘should be
recruiled 1o find several dozens of subjects who will acguine
the infection durng the study . Lintil such o study is performed,
iy conclision aboul e ::uuxu]i'l.}' hetiand the comelabon
hetwesn the nfecton amd oman personality. musd be based
onaly oo anlogics with animal models (Skallovd o al, 2K,
Hodkowi et al., 2007) or on the exisience of 0 comrelation
hetween length of infection and observed personality trair
changes (Flegr et al., 1996, XN and mis) be therefore consid-
ered |.||'|I_|f pnwixil:mal

Furiher research is also needed to-better clinfy the extenson
wind the dgelication of the sssociations we found between loxo-
plasmaosis infection and political ealogies. and o clarify the
role of sex differences.

Material and Methods

Subjects

The guestionmaire was disribated via the inpemet os an online
Chalirics survey. Porticipants were invited o parinke in the
stuchy using u social medi-based spowhull method (Kankove
el al.. 2005), Potential volunteers, mostly members of the
“lab bunmies” commumity, an  1E00member gproup of
Crech and Slovak natlonals willing o take pait in evolutonary
psychobogy experiments, were invibed o paticipale in an anon-
ymoas study about “mystical thinking, superstitions. preju-
dices, religion and the relation between waross environmenal
factors snd health and wellbeing.” The online questionnaire
wars also promoted movancns tpes of electronic and printed
aseclia and TV, Toxoplasinost and politeal bellel weie
caplicitdy pentiooned i the infomstan provided to poksial
pariicipants in order not o affect the paricipants”’ responses,
this procedure was approved by the IRB. see below. They
were, however. informed abouat that the data ancnymously col-
kected in the mesearch will be health- and beliefs-related and
gave their informed consent wath paricipation b the experi-
meenl, Itr::qﬂ:lmicrs were nol |I||.'|r||,'l.ur:i!|- u:lm[um:.iﬂl.m[ fow their
participation in this study. nevertheless, after finishing the
approximately 80 min gquestioonaire, they were provided with
information ahout the resulis of related studics and their own
results of several tests that were part of the guestionnaire,

Al the |'u.:g|nr|:|:|14,| of the saryey, the r.qr!i¢i|m1g were gaven
the fedbowing information and were asked 1o provide their
formed consent w parilcipate in the smdy by pressing a
special buon; “The study is anonvmous snd obiained datn
will be used exclosively for scientific purposes, ¥our coopera-
tion in the project k= voluntary and yoo can terminate it of any
Hrme I-"."-‘" I:Insi:lw this  weh page. You can alsn xkip umy
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uncomfortable questions; however. complete data is most valu-
abbe. I you pgree (o participate in the rescarch press the “Mext”
button”™. Only the subjects whao provided their informed consent
195.2% of the visiors of the web pape) were allovwed w partic-
ipeatz an the sody, Between 27th Moy 2016 and 24th Apeil
2021, 14,902 respomders took pant o the stody.

All methods were performed in accordance with the rebevant
guidelines and regulations, The project, including the method of
obtaining clectronic informed consent o participate in this
anonymess study From all participanis. was approved by the
IRB ancmymsized,

Questionnmire

The electronie mrvey consisted of several pans that concemed
wriows unreluted projects on evolutionary psychology and pey-
("hiul‘.r}'. Inahie present \Iud:,-. Wz iIIEGI'N.!.'Iﬂd anel unu|3-su.:d unly the
data from the Pofiticol nventory (see below), Toroplamm ser-
opostvity. Beganding oxoplasmiosds, participants were asked
whether they were labosatory tested for oxoplasmosis, what
was the result of the laboratory test, and what was the feason
for their test. Only panicipants who were (esied doe o prep-
mancy (627% of female pasticipants), heallh repsons GRS male
nnd N female . particspant), or as part of other research
(60% male and 35% Female participants ) and were, thercfore,
informed about their woxoplasmosks staus by a medical or
rescarch professionnl were included in the sisdy. In the Crech
Republic. 12G ELISA is always used in clinical dingnostic,
hoswever, o oour research, the participants were lesed with
both ELISA wnd complement fixation fest, therefore a certain
fraction of participans wene fested with both lesis. To comml
for potential confounding variables, the responders were also
asked abow thelr sex, age, cducation (ordmal scale 1-8: 1= cle-
mentary, 8 — Ph.Db.), and the size of the commienities whens they
cumrently live fordingl variable urbamization: (0 — less than 10U
inhabitnnts, 12 1-5 thousand inhabitants, I: 5-50 thowsond
inbvabriganis, 3; 50100 owsand mbabitants, 40 100500 thou-
s Inhabitnes, 5 mone than SO0 thowsaidd inhaldanrs),
Lt amavestic e of the questionmine, the parcpants
were abed asked o respond e g set of questions conceming
their physical heohh and mental health. They were asked how
many different prescaption drogs they were taking currently.
hiw many ditferem non-prescrplion drogs they were mking
curmently how many dilferent berbs, food supplemenis, mule-
witinins, superfoots, ele. do you comently mke per day ™), bow
many times they visited their primary care doctor in past 365
dovs {"not for prevention”™), how many times they wscd antibi-
otics in the past 365 doyvs, and how many different medical spe-
ciulists they visited {not for prevention) in the past five years.
The plu.-xis:ul health |'|n1h|=||us st was caleulaied & 0 mean
of Lescores of the lost five varabdes, The responders wene
abwo requested o rate how moch they soffer from angletics,
phabias, depression, mania, obsessions. anditory  hallucina-
tions, and visual hallucinations osing o O-L00 scale. We also
counted the number of disgnosed and the number of unsliag-
mosed mentil health disonders that the responders checked on

a list of 25 mental healih disorders and epilepsy, The menal
health problems score was colculated as o mean of F-seores
of these U voriahles

Polincal befiefs nmd values of the respomders were: nuzpsured
with the Politeal Inventory {P134). This instrement comisied of
34 questions (see English mranslaton o appeodiz) i randorn-
wed order. The respondents rated the strength of agreement
with statements on a scale of 1-5 (1 - stongly disogree,
2 — mther disagree, 3 — neither agree nor disngree, 4 — mther
agree, 5 — strongly apree). The ratings were inversed tor ques-
toats marked with r. Tribalian (5 calonliesl as the amtuneti:
means of mesponses (o questions 3, 9, 15, ber, 17, 18,19, 21,
24, 3530, 32, 34 BEconomibe equity as the anthmetie mean of
responses o guestions 1,4, 6, 1ir 20, 26, 275 Colral liberni-
sm as the arithmetic mean of responscs o questions 2, 7. 14,
21r. 23n; und Anti-swthortarionism ps the srithmetic mesn of
nesponses io qurxllcms 303 1AL 22, e, 20, 33, Rather than
examining aclual partisanship related o established political
parties of estmblished wleologies, we assembled the Politieal
Inventory based on contemposary public discourse in the
Ceech socicty a5 o culrally  specific  questionnaine  was
needed, Selection of topics for PI34 wos inspired moinly by
10 Bems in the ideckopical Consistency Seale by PEW. based
on the using sel of guestions since 1994 (Thimeck e al,
2004} g the §2-iem political and socil conservagivn scale
(Everet, 3013).

Statistics

The raw dosu hile contuined the reconds of 14,902 participants,
some of them, however, did ot complete the final pargs of
the guestionnamre with the polinea] invemory. We filicred ou
all subjeers younger than 18 and older than 90 vears. We also
filiened out all records with suspicious datmn, e.g. those from
subjects reporting oo low (< [Micm) or high (= 215 cm)
hody height and oo high mimber of reporied disgnosed or undi-
agnersied mengal health disorders (=100, This data st was ased
fos ciomputing physscal health probles seores, meital bisalih
seome (ree above), and for Tactor analvses. In the mudin anolyses,
we used the fackors [scores) computed with the Maximam like-
lihood  factos. extroction method  after  varimax  rosation,
however, the results were very robust; a nearly identical struc-
ture of fuctons wiss obtained with ansther method of factor
extrncton und other methods of Tactor motidon In Tact all
foair foctors (plus four other foctors) wene whentified even by
the principal componend analysas.

For unalysing the association between toxoplasmosis and
political belicfs we used & core dam set consisting of 2315
responders who had been tested for woxoplosmosis in the past
gl were phle 1w pn’wldn us with the Informaron ahoat the
results of their Bborory st About 3%% of participants
were tessed in oour Liboratory during other scientific sudbes,
20% dunng pregnancy, 212% because of their health problems,
and 0% for other reasons, €.g.. curiosity. blood donation, their
parner’ s pregnancy, eic. Seme output variables had asymmetric
destributicsn; thensfore, we perormed all focal analyses with o
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pamial Kendall test that is not sensitive o such wregalarity in
dota. The comection for multiple tests was perfonmed with the
Benjamini-Hochberg procedure with o False Discovery Hate
st to (L] (Benjamimi & Hochbery, 19951 Partial Kendall
pests were performed o B 330 (R Core Team, 2018) using
the package ppeor {Kin, 2005k All other tests, factor anal yses,
and PCA snalyses were performed with the statistical package
Stagsticn v, 100

Conclusions

Beside worse meental heahh in Toooypbacma -nfected women aml
worse phyvsical bealth of Foxeplosea-infected paricipants of
both sexes, our sy showed sex-dependent differences in
Tribalism, Culmral  fibemfism, and Anti-uothornarianism
between Toxaplasme-positive and Teropiasna-negative sub-
jects, Specifically, we have found positive nssociation of toon-
plasmosis amd Tribalism in women but nsl in men, and o
positive association of waoplasmosis and  preference for
soctal eguity in men bul pal in women, in both sexes, thene
were also negstive associations with Cultwrnl liberalism and
Anti-Authoritananism, While our results ore in agreement
with the ponisabe-stress  theory  that  predicts  higher
Authoriturianism wnd Conservatism in-aress with higher preva-
lemee of parssitic disesses, the resulls canms be insempeeted
simiply in the framework of this theory, Le, & oo resll of
enhanced behavioml mmondty (porasite avosdance). Rother,
the direct effect of long-term mild seress cavsed by an inflomma-
tory reaction to the presence of a parasite may be ai play. shifi-
ing hosts’ personalities and thas also their political sititdes,
Consulering  the substantinl lack of lemture  discussing
efficcts of mild nfections diseases on personality traits of
infectied individuals as well as effects of being infectad by a par-
asite on political beliefs and values. further rescarch should be
cncouraged.
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Appendix A
Political beliefs and values inventory Pi34

. The gap besween high and low incomes should be reduced,

It is acceptable for & same sex couple 1o five woether,

. Everyone should have the nght to publicly protest agninss

o for semething.

Recigse we canmed trust corporations Bt they will respact

environmental protection yolustanly, s mecesary b reg-

ulade them by law.

5. What ix good for big corpomtbons is i consyguence good
Tor society

. Drifferences in wealth and sociol status should be as small
among people as possible.

o0 were marmed, | woukdn't mind my pasner walching
pommagraphy alone,

8. My povernment should value the lives of i cilizens mione
than the lives of foreigners.

9. Minorites of different nstionafities are o theeal for our

culture

Peogde are divided mwre by therr sociocoomamnic stals

thin by therr pitionality.

Peogede wath high incomes are paying overly high tases

It should be forbidden to publicly insuli someone’s

religion.

. Growing marihusna for one™s own use should not be

crimunilided,

. Peopde shoulid have the nght wo e their lfe wiih e help

of & physiciun if they ask for 1,

Pasenits  shaould be allowed w physically punish their

children.

. There are no savages, borbarians or primitive culoeres in

the world, just different kinds of culture,

| wish that potioms and state borders cease 0 exisl e we

become members of one hig group.

. The first generation msd the majority of the second gener-

ation of immigrants will not complesely integrate in their

new country,

For those who are able but not willing w work, there

shoukl be mo social benehids,

Lk Il

4=

11

1
12.
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Eopecky &t o

13

M.

Z1

¥

23,

5.
6.

.
IR,

It should be held wue: “From each according o their
ubikity, 10 euch according (o their needs ™

Maothers of children con have their own career; however,
therr primary mole 3% @ ke pood cae of chlklen and
the househakl,

1 Free speech is more important than e possability ol

somoone foeling deeply offended.
If a mother’'s lifie s nod endangered. nbortion should be
prohibited by low.

oI is necessury o keach children to respect authosities and

SUpEFHITs,

1 am prowd off the hisiory of my country,

A sociery that s poor bl equal is beter than o rfich sociery
that is siratified in income and wealth,

The frecr the market the froer the society.

It-is accephable that parents prefer their children 1o be edu-
caled at boane instead of seading them o sehool

. The state shouldn's live the right o censor the internel.
.

It should be beld o “An eye for an ey, o woath Tor a
tooth.”

3l | would sacrifice my life for my nation!

32 Capital punishment shouwld be re-nvtroduced for cxception-

ally serious crimes,

Adults with clezm criminal reconds should hove a dght o

o hiecarm,

3. Porigness who commil a crmmnal offense 10 our country
should be depormed w0 thelr counviry of engin,

RS

I 2 3 4 5
sronghy rather neither agree racheer stronghy
dEagree ditagree nor disagrees agree agree

Scoles (Arithmetic Mean of Responses):

Tribulism: 8, 9. 15, Vor, 17r, 18, 19, 21, 24, 15, 30, 32, M4
Econeanic equity: 1,4, &, [ir, 30, 26, 270

Culiral liberalism: 2, 7, 14, 21r, 23r;
Anti-outhoritasisnisng 3, 12, 13, 22, 24, 29,33,

r: Revemsed scoring (scale 5-1, not 1-5)
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Abstract

Despitealargevolumeof researcton theimpactof religion on differentaspect®f life,
thereis still alack of studiesfrom postcommunistcountries.In the currentstudy, we
aimedto fill this gapby investigatingthe relationshipbetweenreligion andwellbeing
physicalandmentalhealth,educationsexualbehaviorandbiologicalfithessamongthe
Czech population. We managedto collectresponsesfrom 31633 participants anc
divided the sampleinto sevencategoriesbasedon the type of religious belief anc
denomination(nonbelieverspelieverswithout denomination Catholics,Evangelicals
HussitesBuddhists Jews).We focusedon the wellbeingas our main factor, which we
defineascomposeaf a numberof subvariablesphysicalandmentalhealth,economir
situation,self-attractivenesandthe quality of the romanticrelationship.In contrastto
previousstudies,we found a negativecorrelationbetweerreligiosity and physicalanc
mentalhealth.Ontheotherhand religiositywasconnectedo higherfitness higherself
ratedhonestyandaltruism,andlower sexualactivity, which is in accordwith the date

from thewesterncountries.

Keywords wellbeing,health fitness,religiosity, post communism

Data Availability https://osf.io/vusyf
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Introduction

In recent years, religious and personalbeliefs have been studied extensivelyas a
possible physical and psychologicalhealthprotectingfactor (Ellison, Levin 1998; Koenig,
King & Carson, 2012; Miller & Thoresen,2003; McCullough & Laurenceau,2005).
Although the researchon religion as a factor of wellbeing is multidisciplinary and
numerousthere are methodologicalflaws and disagreements interpretationsof observed

positive effects(Sloan& Bagiella,2002; Maselko 8Kubzansky2006).

In previousstudies differentfactorswereidentified aspossiblemediatingmechanisms
in the positive relationship found betweenreligion and well-being (Ellison, Levin 1998;
George, Larson, Koenig, & McCullough, 2000). One of the possible mechanismss the
regulationof individual lifestylesand healthbehavior(Rew & Wong, 2006; Harrigan,2011).
Religious commitment is correlated with selfreported lower frequencies of moral
transgressiongAtkinson & Bourrat, 2011) and unhealthy behaviors (Clark, Friedmané&
Martin, 1999;Nagel& SgoutasEmch,2007)suchasdrinking andsmoking,driving underthe
influenceof alcohol,and drug use.Moreover,the religious control over sexualityin western
societyinfluencedthe sexuallifestyle of believersand promotedmonogamoushigh-fertility
relationships(Weeden,Cohen& Kenrick, 2008; McCullough, Carter, DeWall & Corrales,
2012),decreasethe numberof sexualpartnersaandincreasedhe ageof first sexualintercourse
whichis also mordikely to happerwith af i aar as@ousgSimons, Burt &eterson, 2009;
RostoskyWilcox, Wright & Randall,2004).Thesekinds of behaviorsarerelatedto lower risk
of sexuallytransmitteddiseasesand unwantedpregnancywith positive effects on physical
health (Simonset al., 2009). On the other hand, the traditional religious approachtowards
sexualityis conservative(Simonset al., 2009) and, particularly in caseof nontraditional
personatendenciegi.e. homosexuality)cancausestressandnegativeemotion,bothimportant

factorsfor theonsetof somementalillnesses.
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Another important factor in the relationshipbetweenreligion and wellbeing is the
provisionof specificcopingresourcegAbu-Raiya& Pargament2015).Thecopingmechanism
emergen caseof personalandinterpersonaktressfulsituationsandcanhavea strongimpact
on their outcome (Lazarus& Folkman, 1984).In literature, there can be found specific
examplesof illnessor diseasén which religious copingmechanisnplaysa role. Prayingand
meditatingis acommoncopingmechanisnin caseof anxietyor depressiotin religiouspeople
(Kasi et al., 2012),in caseof infertility various religious coping mechanismswvere found
(Latifnejad Roudsari,Allan & Smith, 2014) including surrenderingo G o d Wil belief in
spiritual supportand engagemenin rituals. Other strong coping mechanismsare beliefs in
justiceor opportunityin the afterlife or reincarnationBelief in the afterlife haspreviouslybeen
negativelyrelatedto mentalillnessandpsychologicaldistressandpositively relatedto a sense
of control (Hayward& Krause 2014),both important fothe personalvell-being.

The impactof religiosity and spirituality on emotionsand self-esteemis another
mediating factor found betweenreligion and well-being (Joshanloo& Daemi, 2015; Van
Cappellen, Toth-Gauthier, Saroglou & Fredrickson,2014). Previous studies showed that
religionincreasegositiveemotionsparticularlywhentheyareself-transcenderlike gratitude,
altruism and forgiveness,and through that improved generalwell-being (Sharma& Singh,
2018; Van Cappellenet al., 2014).Increasein this type of feelingsin believerscan partially
explainincreasen selfesteemdueto more positive self-judgment(Shariff, 2015), but it is
important to note that different mechanismscould intervene. For instance,religion and
spirituality were relatedto a positive body image (Tiggemann& Hage,2019) and belief in
divine supportdirectlyimprovedself-esteem(SchiemanBierman,Upenieks& Ellison,2017).
Somereligious practices,like meditationand prayer, could also affect self-esteemas was
showedfor mindfulness(Bajaj, Gupta& Pande2016),typically importantfor somereligion

like Buddhism.
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Additionally, an important mechanismpresentedn previousstudies(Georgeet al.,
2000;Lim & Putnam,2010;Brownfield & Sorenson1991;Krause& Wulff, 2005)is social
support from the religiouscommunity. This can involve emotional support in daily life
conveyed through stablesocialnetworkandrelationshipsamonglike-mindedpeople (Lim&
Putnam 2010;Hayward& Krause,2014),but alsospecificformsof supportsuchascharitable
organizationsvhich often are churchrelated.Social supporthaspreviouslybeenlinked with
wellbeing by many studies(Cohen& Wills, 1985; Helliwell & Putnam,2004; Valkenburg,
Peter& Schouten,2006; Wang, 2016; Revenset al., 2021), whereaslonelinessand social
isolation are risk factorsfor health (Holt-Lunstadet al., 2015). Well documentedsourceof
distressfor nonbelieverss a negativeperceptionby others(Weberet al., 2012).Additionally,
beingpart of a religiouscommunitywith strongcommonidentity and high numberof shared
activities,includingritual, hasbeenlinked to personalife satisfactionLim & Putnam,2010)
while onthecontraryreligiousnon-affiliatesreportsower socialsupportelationship(Hayward
etal., 2016).

Thepreviouslycited studieshavecertainlimitations, of courseln particular,studieson
this topic from postcommunistcountriesare rare and mainly limited to Hungary (Thege,
S z ® k&eKlopp, 2012).Our presentstudyaimsto narrowthis lacuna.This paperreportsthe
resultsof an explorativestudyin the CzechRepublicthat examinedhow religiousbeliefsare
relatedto quality of life, physicalandmentalhealthandbiologicalfitness.The CzechRepublic
is apostcommunistcountryin CentralEuropeandis predominanthatheistjindeedit is oneof
the most atheist countriesin Europe (PEW, 2017). The importanceof including atheist
participantsin the religiosity and healthresearchwas shownby Hwang, Hammer& Cragun
(2009).

It hasbeensuggestedby Stavrova2015)thatthe benefitsof religiosity arerestrictedto

highlyreligiouscountriesor regions.To testthis hypothesistheanalysisof datafrom theCzech
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population, in which nonreligiosity representsthe social norm, could be very
important.A crossEuropearstudy(Nicholson,Rose& Bobak,2009)describingconnectiorof
attendancat religious servicesand selfreportedhealth(in 22 countries)showedthat lower
attendanceat religiousservicess connectedvith poorerhealth.However,in the Nicholson
studytherewas no significantconnectiorbetweerhealthandreligiousattendancén the Czech
population.A very recentstudy by Libby et al. (2021) shownthat while there are positive
associationsbetweenmultiple religiosity measuresnd selfreportedhealthin Germanyand
no significant associationsn most of the other Europeancountries,the associatiorof three
of the four measuresindselfreportechealthis negativein the CzechRepublic;thebeliefin
Godwasalso associateavith lessfavourablehealthonly in the CzechRepublic andNorway.

In this explorativestudy, we analysedvarious propertiesin a large sampleof Czech
volunteers(N = 31,633)which we divided into sevencategoriesaccordingto their beliefs1
major denominations(catholics, evangelicals hussites,buddhists,jews), believerswithout
denomination,and nonbelieversin the anonymousquestionnaireghat covereda variety of
topics (effects of biological and social factors on human sexual behaviour)we askedthe
participantsquestionsrelated to their sexual activity, wellbeing, subjective mental health,
mentalhealthdisorders physicalhealth,biological fithessin the narrowandbroadsenseand
their honestyand altruism. We also askedthem abouthow importantis their faith in God for
themandwhethertheybelievein justice after death.The presentstudyis aimedat exploring
the relationshipbetweenreligion and wellbeingin the Czechpopulation,as an exampleof a
societywherereligiousaffiliation is not the socialnorm. Sincethereis not unifying consensus
regardingwhat generalwellbeing is (Lambertat al., 2020), we consideredindividually 5
different wellbeingrelated factors (physical and mental health, economic situation, self
attractivenessand quality of the current partner)as well as a single measureof wellbeing

composedy theabovementionedactors.
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Methods
Subjects
The internet questionnairevas distributedas a Qualtrics survey. The subjectswere
invitedto participatein the studyusinga Facebookbasedsnowballmethod(Kankova,Flegr
& Calda, 2015)by postinganinvitation to participatein ail s t tesdingcertainevolutionary
psychologicabndparasitologicahypotheses;ontainingmanyquestiongelatedto sexuall i f e 0
on the wall of the Facebookpageit L éBlu n n { 8 ® 0 KKu ssdifCzdach)for Czechand
Slovak nationals willing to take part in diverse evolutionarypsychological experiments
(www.facebook.com/pokusnikralici)lhereforethe subjectsexaminedn this studywherenot
selectedvith regardof thereligiousbeliefs.The participantsvereinformedof the aimsof the
study on the first page of the electronic questionnaireThey were also provided with the
following information: i T hgeestionnaireis anonymousand obtained data will be used
exclusivelyfor scientific purposesYour cooperationin the projectis voluntaryand you can
terminateit at any time by closing this web page.You can also skip any uncomfortable
guestionsihowevercompletedataare the most valuablefor us. Only subjectsabovefifteen
yearsof ageareallowedto takethe questionnairelf you agreeto participatein theresearcland
areabovelb,presghefi N e buttan".Somepageof thequestionnaireontainedhe Facebook
Shareor Like buttons.Thesebuttonswere pressedoy more than 1,200 participants,which
resultedin obtainingdatafrom 49,015responderé total between22ndJanuary2015and1st
January2018. The project, including the methodof obtainingan electronicconsentwith a
participation in the study, was approvedby thelRB of the Faculty of Science,Charles
University (Komiseprop r &lkidimial i d snkaltne r P $2 reond oFakdlty @novérzRy

Karlovy) - No. 2015/01.
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Questionnaires

The main part of the electronic survey consistedof the Sexual Preferenceand
Behavior Inventory2015 (SPBF2015) (Flegr & Kuba, 2016).However,it alsocontainedan
anamnestic questionnairecollecting various socioeconomic,demographic,health related,
epidemiological and psychologicaldata, as well as three projective psychologicaltests.
Altogether,the survey consistedf approximatelyseverhundredquestionsandthe meantime
necessaryo complete it was about89 minutes(the mode was 72 minutes).In the present
study, we used only the information aboutgender,age, populationof the town wherethe
responderspentmost of their childhoodratedon a 6 point scale,body height,body mass,
educatior(eightpointsordinalscale from 1- basicto 8 PhD or equivalent).Three sexuality
relatedquestionsrom the standardSexualAttitude ScaleSOFR (Penke& Asendorpf,2008)
(overallnumberof sexualpartnersnumberof sexualpartnersn the pastyear,numberof sexual
intercoursesn pastmonth)which wereusedto calculatethe aggregatevariablesexualactivity
(for themethodof calculatingthe aggregate variableseebelow).

Threesexualityrelatedquestiongrom thestandardexualAttitude ScaleSOFR (Penke

& Asendorpf,2008) (overall numberof sexualpartners numberof sexualpartnersin
the past year,numberof sexualintercoursesn pastmonth)which wereusedto calculatethe
aggregate variablesexual activity(for the method of calculatinghe aggregate variablesee
below).

Five questionscloselyrelatedto wellbeing (quality of physicalhealth,mentalhealth,
economicsituation,self-attractivenessandquality of currentpartnershipall ratedon a 6-point
Likert scalewith 1- very poorand6 - very good)wereusedto calculatethevariablewellbeing

Five question®nthepresencandintensityof subjectivelyratedsymptomsf impaired
mentalhealth (whetherand how muchthe participantsuffers from depressionsmanias,

anxieties phobias,and obsessivelycompulsivethoughtsandbehaviors all ratedon scales0-
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100by movinggraphicsliders) thatvereusedto calculatethe aggregatevariable
symptom®f impairedmentalhealth

Threequestiongelatedon variety of mentalhealthproblems(how muchor how often
doesthe subjectsuffer from mentalhealthdisordersthathavebeendiagnosedy a physician,
how muchor how often the subjectsuffersfrom mentalhealthdisordersthat havenot been
diagnosedy aphysician,andthenumberof itemscheckedn alist of 24 mostfrequentmental
health disordersfor which the subjecthas beendiagnosedor self-diagnosedihe first two
variableswereratedon the scale0-100 by moving graphicsliders)wereusedto calculatethe
aggregate variableental health problems

Five questionsrelatedto physical health (numberof different drugs prescribedby a
doctor currently consumedper day; numberof drugs, food supplementsand vitamins not
prescribedby a doctorcurrentlyconsumeder day; how manytimesthe respondewisited his
generalpractitionerphysicianin the past365 days;how manytimeshe hadto takeantibiotics
in the past;whatnumberof specializednedicaldoctorsthe subjecthadto regularlyattend(not
for prevention)atleastoncein the pastfive years)wereusedto calculatethe aggregateariable
physicalhealthproblems.

Sevenquestionsrelatedto self reportedhonestyand altruism (probability of risking
o n eoarslife in orderto savelives of threeotherpeople probabilityof returninga foundbag
containingone million Czechcrowns(about$ 50 thousand)whetherthe respondeihasever
cheatedduring a schoolexamination,whetherthe respondewould preferto be hit by a car
ratherthan hit somebodyelsewith a car, whetherthe respondeihaseverdefendeda bullied
personwhetherthe respondehaseverlied in animportantmatter,andwhether theesponder
haseverlied in anonimportantmatter;all questionsvererespondedising6-point Likert scale,
anchoredwith 1- surelyno, and 6- surelyyes)wereusedto calculatethe aggregatevariable

honestyandaltruism
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Four questionsrelatedto inclusive biological fithess (current numberof biological
children, preferredtotal numberof children, numberof biological siblings, total numberof
biologicalauntsanduncles) weraisedto calculatehe aggregaterariablebiological fitness.

The responderslso had to answera questionaboutthe strengthof their religiosity,
namely,how stronglytheyagreewith thestatementii M pelief in Godis extremelyimportant
for me .amdthe statementfi believethat after deathgood peoplewill be rewardedandbad
peoplep u n i sukirgscaled-100anchoredvith O- stronglydisagreeand100- stronglyagree
by moving a graphicslider. Later, in a separatajuestion they were askedto answerwhat is
their denominationby choosingfrom the list of six items, atheistii amnotb el | em@ er 0,
denominationgi bm believerbut | am not adherento anyc h u r thetthbegmostcommon
denominationsin Czechia (Catholic Church, Protestant Church of Czech Bretheren,
CzechoslovakHussite Church)and i o t Ipleases p e ¢ Frbnytbe.peoplewho selected
A o t hweamalyzedonly the dataof Buddhistsand Jewsin the presentstudy as the other
denominationge.g. Islam, Satanistspr Pagans)were selectedby relatively low numberof

respondersTherespondersouldnotreturnto previouslyansweredjuestions.

Statisticalanal ysi s

Beforeanyanalyseslessthan 1% of data(too high or too shortbody height,too low
or too highbodymassor age too shortdurationof thetest,suspiciousombinatiorof reported
mental healthdisordersetc.)wasfiltered out assuspiciousAlso, the aggregatevariablesfor
wellbeing, sexualactivity, symptomsof impaired mental health, mental health problems,
physicalhealth problems biologicalfithess, and honesgndaltruismwere calculatedasthe
arithmeticmeans of the Z-scoresof correspondingariables seeabove.Also, the bodymass
index (BMI) was calculatedfor eachparticipantas (body mass/squaretody height)/10,000

beforetheanalysis.
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Statisticav. 10.0wasusedfor all statisticaltests ANCOVA (GeneralLinear Models
module)wasusedfor the analysesf the associatiorbetweenthe focal simplevariables(e.g.
numberof children, education)or aggregatevariables(e.g. biological fitness,wellbeing) and
two categoricaffactorsi sexanddenominationWith the exceptionof the caseof analysisof
theassociatiorof thesefocal variablesandthe ageof participantsthevariableage wasalways
includedinto themodelsas acovariate.

Associationsbetweenbinary variables particular denominationsand focal variables
wereanalyzedby nonparametrigpartialK e n d @drréldfictest(K a R k &adgm & Flegr
2011 Siegel & Castellan,1988. This test measureghe strengthand significanceof the
associatiorbetweenbinary, ordinal and continuousdataregardlesf their distributions.The
partial Kendall Taureflectsthe probabilitythat thevalueof a particulardependent variablier
the subjectA is higherthanfor a subjectB whenthe value of anindependentariablefor a
subjectA is higher than for the subjectB. This techniqueenabledus to control for one
confoundingvariable for exampleheageof aresponderThe Excelsheefor computingpartial
K e n d dduandtkesignificancebetweervariablesA andB afterthevariableC is controlled
based on Kendall TauEAB, AC and BC. It is available here:
http://web.natur.cuni.cz/flegr/programy.phgor the purposeof this analysis,six new binary
variableswere computedfor six denominationsinderstudy. Absenceof belief (atheism)was
alwayscodedas 0 andadherenceo particulardenominationsincluding the adherencéo no
church,was codedwith 1. Although we consideredhis study exploratory,we still checked
whethersomeobservedeffectscould be artefactsof performingmultiple statisticaltestswith
BenjamintHochbergprocedurgBenjamini& Hochberg,1995 with falsediscoveryratepreset

to a verystringentvalue0.1.
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Results

The final populationincluded31,633subjects,14,276womenand 17,357men, who
provided the necessarylata,including the information abouttheir religious denomination.

Demographicanddescriptivedataareshown inTablel.
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Tablel: Descriptivestatisticof thestudypopulationstratifiedfor sexanddenomination

Atheists No Denom. Catholics Evangelicals ~ Hussites Buddhists Jews
N (33,6—33) 20,047 63.4 % 7.252229% 3497110% 392124 % 142045 % 245 0.78 % 55017 %
N women _ ) _ ) ) ,
i 8.546 599 % 3755263 % 1.599112% 175123 % 61043 % 111 0.78 % 290.20%
(14,276)
Nmen 11,501 66.3 % 3497201 % 1.898 109 % 217125 % 81047% 137 0.80% 260.15 %
(17,357) ) : :
Census sum o . ,
L 3.604.095 3453% T053686.76% 1082463 1037% 5185805% 39229038% 6,101 0.06% 1.4740.01 %
(10,436,560)
Census
Women 1.765.197 33.14% 388.67473% 61497011.54% 29.644056% 24.079045% 2373004%  6210.01 %
(5,326,794)
Census Men _ e
_ 1.838.898 3599% 316,6946.2 % 467.4939.15 % 22214043% 1515003% 3.728007%  853002%
(3,109,766)
Age women 30.5(11.1) 314(11.1) 34.1(13.3) 314(12.7) 37.6(15.8) 30.0(10.7) 354(10.7)
Age men 354 (124) 35.0 (11.5) 39.8 (14.4) 37.1(13.7) 40.7(15.6)  352(12.1)  394(15.1)
Children R
0.82 (1.06) 0.96 (1.12) 1.22(1.22) 1.04 (1.12) 136(1.25) 0.59(0.93)  1.53(0.99)
women
Children men 0.83 (1.10) 0.85(1.14) 1.29(1.37) 1.24 (1.44) 147 (1.93) 0.88 (1.18)  0.79(0.98)
Eduecation ;
5.06 5.09 5.26 5.26 5.15 5.17 6.00
women
Education R )
5.15 5.17 5.53 5.76 5.21 5.07 5.50
men
Urbanisation
345 333 291 3.22 3.23 3.42 4.59
women
Urbanisation
354 345 3.09 357 393 317 4.81
men
Economic sit. R R
59.69 58.76 60.43 57.20 58.03 62.09 67.34
women
Economic sit.
64.23 62.46 64.21 64.98 59.72 58.76 63.44
men
BMTI women 23.70 23.80 2420 23.07 26.32 23.02 2415
BMI men 2590 2593 26.58 2583 26.84 2551 2494

Note. The valuesin parentheseshows standarddeviations. Data from census(Czech
StatisticalOffice, 2016): numeroupeopledid not fill religious beliefthis questionaswell as,

for example, nationality was not compulsory; 4,662,455people (i.e. 45,67 %) were not
identified. Numberof i B u d d lsia sumsefdawo categorieBuddhismand DiamondWay
Buddhism- KarmaKagyu Lineage.ii J e \are @sum of Judaismand Federationof Jewish
Communitiesn theCzech Republic.
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Theassociatiorbetweerreligion andfocal variablesjncludingthe aggregateariables,
wasestimatedvith ANCOVA (generalinear models)with sexandthereligion of subjectsas
thefixed factorsandtheage ashecovariate The Table2 andFig. 1-8 show theresults.

Many variables were measuredon ordinal scalesand some of them had highly
asymmetricdistribution that cannotbe correctedto a symmetricone by any transformation.
Therefore,in the post hoc testing, the associationsetweenfocal variablesand religiosity
(separatelyor particulardenominationsyvere analyzedwith nonparametrid¢ests,specifically
with the partial Kendall correlationtestswith ageasa covariate Thereportedabsencef belief
(atheism)was always codedas 0, presenceof particularreligiosity as 1. The resultsfor the
aggregatevariablesas well as for someof their componentscomputedfor all subjectsof

particulardenominatiorandseparatelalsofor womenandmenareshownin the Table3.
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Table2: Differenceshetweemrmenandwomenof differentdenominations

Sex Religion Sex-Religion
P Eta’ P Eta P Eta”
Age| 0.000 0.001 0.000 0.012 0.000 0.001
Children| 0.027 0.000 0.000 0.005 0.013 0.001
Education| 0.703 0.000 0.000 0.002 0.011 0.001
Childhood in Large Cities | 0.047 0.000 0.000 0.010 0.075 0.000
Economic Situation | 0.224 0.000 0.000 0.001 0.036 0.000
BMI| 0.000 0.001 0.005 0.001 0.357 0.000
Wellbeing | 0.284 0.000 0.098 0.000 0.238 0.000
Physical Health Problems | 0.039 0.000 0.000 0.001 0.513 0.000
Mental Health Problems| 0.850 0.000 0.000 0.001 0.368 0.000
Symptoms of Mental Illness| 0.002 0.000 0.000 0.008 0.287 0.000
Sexual Aetivity| 0.063 0.000 0.000 0.009 0.048 0.001
Biological Fitness| 0.728 0.000 0.000 0.025 0.072 0.000
Honesty| 0.001 0.000 0.000 0.006 0.601 0.000
Importance of Belief| 0.000 0.001 0.000 0.539 0.000 0.001

Note.Forthedirectionandsizeof theeffectsseealsothefiguresl-14.Pvaluedowerto 0.00005

arecodedas0.000.AccordingtoC o h ecias“)siﬁcatior(Cohen1977)Eta2 0.01,0.06and0.14
corresponds$o small, medium,andlarge effectsrespectively.
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Table3: Differencesbetweeratheistsaandreligioussubjects

No Denom. Catholics  Evangelicals Hussites Buddhists ~ Jews
Age All +0.00 +0.08%* +0.01 +0.03*%* +0.00 +0.02%
Women  +0.04%% +0.08%* +0.01 +0.03** +0.00 +0.03**
Men +0.00 +0.09%= +0.01 +0.02%* +0.00 +0.01
Children All +0.03%* +0.09%* +0.03%* +0.03%* +0.00 +0.01
Women  +0.04%* +0.09%* +0.03* +0.03 -0.02 +0.03*
Men +0.01 +0.08%* +0.03%* +0.03* +0.00 -0.01
Education All +0.00 +0.04%* +0.03*%* +0.00 +0.00 +0.02%*
Women  +0.00 +0.02% +0.02 -0.01 +0.01 +0.03%%
Men +0.00 +0.06%* +0.047= +0.00 +0.00 +0.01
Childhood in Large Cities All -0.03%* -0.10%= -0.01 +0.00 -0.01 +0.03%*
Women  -0.03** -0.11%= -0.02 -0.01 +0.00 +0.03%*
Men -0.02%= -0.09%= +0.00 +0.02 -0.02% +0.03%*
Economic Situation All -0.03%* +0.00 +0.00 -0.01 +0.00 +0.01
Women  -0.02% +0.01 -0.01 +0.00 +0.01 +0.02
Men -0.02%* -0.01 +0.00 -0.02 -0.02 +0.00
BMI All -0.02%* +0.01 -0.01 +0.01% -0.01% -0.01*
Women -0.01 +0.01 -0.02 +0.03** -0.02 -0.01
Men +0.00 +0.02%* +0.00 +0.01 -0.01 -0.01
Wellbeing All -0.02%* +0.00 +0.00 -0.01 +0.01 +0.00
Women -0.01 +0.01 -0.01 +0.00 +0.02 +0.01
Men -0.02% -0.01 +0.00 -0.01 +0.00 +0.00
Physical Health Problems All +0.02%% +0.03%% +0.01 +0.01 +0.02%* +0.01
Women  +0.02%* +0.03%* +0.00 +0.02 +0.02 +0.00
Men +0.02* +0.03%* +0.02* +0.01 +0.02% +0.01
Mental Health Problems All +0.03%* +0.01 +0.01 +0.00 +0,03== +0.01
Women  +0.04%* +0.01 +0.01 +0.00 +0.02* +0.02%
Men +0.02%* +0.01 +0.01 -0.01 +0.03%* +0.00
Symptoms of Mental Illness All +0.09%* +0.02%* +0.01 +0.00 +0.04%% +0.03%%
Women  +0.07%* +0.01 +0.02 +0.00 +0.03%* +0.02
Men +0.10%* +0.02% +0.01 +0.00 +0.047% +0.03%*
Sexual Aeriviry All +0.00 -0.08+= -0.04%* -0.01 -0.01 +0.01
Women  -0.02 -0.10%= -0.05%= -0.02 -0.01 +0.01
Men +0.01 -0.07%= -0.03%* +0.00 -0.01 +0.01
Biological Fimess All +0.07%* +0.14%* +0.05%* +0.02* +0.01 +0.00
Women  +0.09%* +0.15%* +0.04%* +0.02* +0.01 +0.01
Men +0.05%* +0.14%* +0.05%* +0.01 +0.00 +0.00
Honesty All +0.05%* +0.07%* +0.03%* +0.02% +0.01 +0.00
Women  +0.05%% +0.06%* +0.03%* +0.02% +0.02 -0.01
Men +0.04%* +0.06%* +0.03%* +0.01 +0.00 +0.01
Importance of Belief All +0.59%* +0.58%% +0.26%* +0.14%* +0.12%* +0.09%%
Women  +0.60%* +0.59%= +0.28%* +0.14%* +0.13%* +0.11%%
Men +0.58%* +0.57%= +0.24%* +0.13%* +0.11%* +0.08%*
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Note ThetableshowspartialKendall Tau (ageof subjectscontrolled)for correlationdbetween
thebinaryvariablereligion andvariabledistedin thefirst column.Theabsenc®f anyreligion

(reportedatheism)was codedas O, religiosity as 1; therefore,the positive Tau meansthat
religiouspeopleof particulardenominatiorscorechigherin this particularvariable. Bold print

denotegheassociationsignificantat 0.05,oneasteriskthosewith p valuelessthan0.005,and
two asterisksthose with p value less than 0.0005. All  significant associationsretained
significance when the possible effect of multiple comparisonwas controlled with the

BenjaminiHochbergorocedureAfter transformatiorbetweenTauandd, theTau0.062,0.156,
and0.241 correspondgo d 0.20 (small effect), 0.50 (mediumeffect) and 0.80 (large effect),

respectively(Gilpin, 1993;Cohen,1997).
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Table4: Relationbetweerii i mp o noftb &l amdindiwatorsof quality of life in two main

denominations

Importance of Belief
Catholics Evangelicals
Age | Women -0.005 -0.100
Men -0.005 +0.029
Children | Women +0.080 * -0.105
Men +0.076 ** +0.125
Physical Health Problems | Women +0.005 +0.002
Men +0.027 +0.020
Mental Health Problems | Women +0.0047 +0.090

Men +0.046 * +0.106
Honesty | Women +0.117 ** +0.067
Men +0.123 ** +0.130
Symptoms of Mental Illness | Women -0.015 -0.014
Men -0.019 -0.011
Wellbeing | Women +0.067 ** +0.050
Men +0.088 ** +0.084
Sexual Activity | Women -0.108 ** -0.110
Men -0.107 == -0.107
Fitness | Women +0.094 ** -0.005
Men +0.094 ** +0.114

Note.Thetableshowspartial Kendall Tau (ageof subjectscontrolled)for correlations
betweentheimportanceof belief (in Catholicsor Evangelicalspndvariabledistedin thefirst
column. ThepositiveTaumeanghatreligiouspeopleof particulardenominatiorscorechigher
in this particularvariable.Bold print denoteghe associationsignificantat 0.05, oneasterisk
those with p value lessthan 0.005, and two asterisksthosewith p value lessthan 0.0005.
All significant associationsretained significance when the possible effect of multiple
comparison was controlled with the BenjaminiHochbergprocedure After transformation

betweenrauand d, theTau0.062,0.156,and0.241correspondso d 0.20(small effect),0.50
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(mediumeffect)and0.80(large effect)respectivelyGilpin, 1993;Cohen,1997).

Table5: Relationbetweerfi F r e g of ReligioysM e e t iandingicatorsof quality of life

in two maindenominations

Frequency of Religious Meetings

Catholics Evangelicals
Age | Women -0.121 *= -0.132
Men -0.049 -0.051

Children | Women +0.079 * +0.015
Men +0.111 ** +0.14

Physical Health Problems | Women -0.007 +0.019
Men +0.049 ** +0.043
Mental Health Problems | Women +0.058 * +0.068
Men +0.052 * +0.043

Honesty | Women +0.100 *= +0.036
Men +0.118 ** +0.173 *

Symptoms of Mental Iliness | Women +0.014 +0.058
Men +0.036 +0.002

Wellbeing | Women +0.041 -0.025
Men +0.048 +0.099

Sexual Activity | Women -0.174 **= -0.172
Men -0.160 ** -0.186
Fimess | Women +0.152 *= +0.06

Men +0.148 *= +0.144

Note.ThetableshowspartialKendall Tau (ageof subjectscontrolled)for correlationsetween
thefrequencyof religiousmeeting(in Catholicsor Evangelicalspndvariabledistedin thefirst
column.ThepositiveTaumeanghatreligiouspeopleof particulardenominatiorscoredhigher
in this particularvariable.Bold print denoteshe associationsignificantat 0.05, one asterisk
thosewith p valuelessthan0.005,andtwo asteriskghosewith p valuelessthan0.0005.All

significantassociationsetainedsignificancewhenthe possibleeffect of multiple comparison
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wascontrolledwith the BenjaminiHochbergorocedureAfter transformatiorbetweernrauand
d, the Tau 0.062,0.156,and0.241 correspondso d 0.20 (small effect), 0.50 (mediumeffect)
and0.80(large effect)respectivelyGilpin, 1993;Cohen,1997).

113



Discussion

This studyaimsto exploretherole of religionin the lifeof particularpopulations of the
Czech Republicand to bring someinsight to the social environmentof a postcommunist
country regardingreligiosity and beliefs. We examinedthe wellbeing, physicaland mental
health, education,sexual behavior, biological fitness, and certain attitudesthat previous
research showedas relatedto religious beliefs or religious practices(Powell, Shahabi&
Thoresen2003; Seybold& Hill, 2001;Koenig,King & Carson,2012).Many of the studies
investigatingthese factorsin relationwith religious beliefswere conductedonly in western
countrieswith different religious traditions and a different sociatpolitical history from
postcommunistcountries(Ahrenfeldtet al., 2017) or the studieswerelimited to simpleself-
assessedhealth measures (e.g. Do m2 n g&u kb z p-Mowal, 2021). Based on data
anonymouslycollectedfrom 31,633 volunteers(14,276 womenand 17,357 men), we were
able to explore the abovementioned factors in the different religious and nonreligious
subgroups of inhabitants of the Czech Republic. Despiteits own limitations (seethe
Limitations section)we thusbelievethis study bringsanimportantcontributionto thisfield of
studyby focusingon the mostlyatheistcountry andusingmultiple measuresf wellbeingand
health.

Themostimportantfactorexploredn this studyis wellbeing.We studiedt asonefactor
composedof 5 different wellbeingrelated variables,and also as its separatecomponents,
namelyphysicaland mentalhealth,economicsituation, self-attractivenessnd quality of the
currentpartner.Thefinding in this partof the studythatwasparticularlyinteresting gspecially
when comparedto previous literature, was that physical health was negativelyrelated to
religiosity: atheistsshowedbetter physical healththan religious subgroupswith or without
denomination(very small effect size, accordingto C o h e cla8s#ication). Atheists also

showed bettermentalhealth(small effect size) but this factor needsto be betterdefinedand

114



explored. Indeed, previous studies found different results accordingto which types of
symptomsandpathologiesveremeasuredin generaltheresultwe obtainedcanbe explained
by the theory of Stavrova(2015): beingreligious or a believerin the CzechRepublicis a
deviationfrom the norm. This represents stressfactor that can affect physicaland mental
health. In line with this theorysocial supportwas previouslyidentified as a mediatingfactor
for the positive relationship betweenreligion and well-being (Oman & Thoresen,2002;
George,Larson, Koenig,& McCullough,2000;Holt, Wang,Clark, Williams & Schulz,2013).
In arecentstudy engagemenin a communityor a supportivesocial group was highlighted
as a factor with positive effecton wellbeingin religiouspeopleaswell asin atheistgGalen,
2015). Our data confirmed this hypothesisin the case of Catholic, the frequenciesof
participationto church relatedactivitiesandthe importanceof beliefshaspositivecorrelation
with thewellbeing.It canalsobe speculatedvhetherthe worsehealthof believersis a cause
or an effect of their religiosity. Longitudinalstudiesareneededo clarify if actuallythechoice
to join a churchwas madebeforethe occurrenceof the healthproblemor after,asa coping
mechanisnafterlearning abouta diseaseAnotherpossibilityis thatreligiouspeopleseekless
medical help with their healthproblems(or searchfor it later) asa consequencef a more
deterministicview of life, includingrelyingon adivine planor divine interventionin life and
in illness (Green& Elliot, 2009). Alternative explanationis that there is not a necessary
connectionbetweenbelief or disbeliefin God and betterreportedhealthas wasthe casein
study(Speed& Fowler,2016) basedn thedatafrom the AmericanGeneralSocialSurvey.
From our resultswe found that believersconsideredr describedhemselvesais more
moral comparedto nonbelievers(small effect sizes).This is consistentwith what hasbeen
found in previousstudieson religion and prosocialbehaviorsand altruism (Shariff, 2015;
Sharma& Singh,2018;Van Cappellenet al., 2014).1t is importantto highlight the fact that
religiouspeoplein our samplebelievedin rewardandpunishmentn the afterlife andthatthis

characteristiovasa predictorof lower moraltransgressioacrosshe globein selfreportstudy
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(Atkinson & Bourrat, 2011). In Catholic subgroupthe frequenciesof the church related
activitiesandthe importanceof beliefsaretwo factorswith positive correlationwith the self
rating honesty,suggestinghat the higher commitmenthasinfluenceson the self-judgment.
However, Shariff (2015) showed that the selfreported measuresof morality and moral
decisionsin religious peopleare not associatedvith prosocialand altruistic behavior. This
notion could be supportedby the theorythat religious beliefsimprove seltesteemand self-
judgment,alsothroughselfforgivenesgKrause,2017),andasconsequencescreasdahe self-
rating on morality andaltruism.While individual religiosity seemdo not be directly linked to
selflessbehavior(Shariff, Willard, Andersen& Norenzayan2016; Xygalatagtal., 2015),the
useof religiousprimingincreasegbrosocialattitudesandbehaviorsn differentcultures(Shariff
etal.,2016).Interestingly this effectis maintainedn acontextof religiousoutgroup(Xygalatas
et al., 2015), including the CzechRepublic. Another possibleexplanationis the self-other
overlap,a phenomenorespeciallyprobablewhenthe bondingto the communityis strong.In
this case whenthe subjectanswersn a questionnairensteadof thinking aboutthemselves,
theythink of themselvessmembersf acommunity,whichleadsto theiranswerdeingbiased
by their perception othe membersf a communityandnot by their perception othemselves.
A furtherfinding of this studywasthatin our samplebeingreligiousincreaseditness
(small to medium effect size) but decreasedsexualactivity (small effect size). The results
showedsignificantlyhigherbiologicalfithessfor representativesf official churchescompared
to atheistsor evenbelieversthat reportedno adherencéo anyofficial church.It could bejust
an historical accidentbut the numberof adherentof particular Christianchurchescorrelate
with theirbiologicalfitness.Indeed the frequencie®f participationto churchrelatedactivities
correlatedwith lower sexualactivities in Catholic and Evangelistic,in the caseof Catholic
correlatedalsowith highernumberof children. We needto abstainfrom further speculation

aboutthe possiblecausalrelationshipbetweenreligion andbiological fithess,however,until
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we obtain enoughdatafrom the lessnumerousChristianchurches At the sametime
mostof thereligionsin our studyare known to be very strict aboutthe regulationof sexual
activity. Previouswork showedthatthe control exercisedoy religionsover the sexuallife of
community memberscan affect sexualbehaviorand regulateit into reproduction(Weeden,
Cohen & Kenrick, 2008; McCullough, Carter,DeWall & Corrales,2012). Therefore,it was
previously hypothesizedhatoneof the mainrolesof religion in westernsocietyis to enhance
reproductive fitness supporting higkertility and monogamoussexual strategy{Weeden,
Cohené& Kenrick, 2008). Furthermore, previous studies showed that women are more
affectedthan men in developingconservativesexualattitude (Brelsford, Luquis & Murray-
Swank, 2011) and this tendencyis visible also in our data. In our sample,the women
belongingto the subgroupof Jews,or the femalebelieverswithout denominationare also
moreaffectedby thereligionin thenumberof childrenthat theyhavethancorrespondingnale
believers.

Comparingthe subgroupsin our study, the atheistsappearedo be healthier,both
physicallyandmentally. Theyhadhighersexualactivity but lower fithess,andtheyconsidered
themselvesslesshonestandaltruistic (allin comparisorwith believers).Theyclaimednot to
believein life afterdeath,includingeventualrewardor punishmentandtheydid not consider
beliefsandreligionto beimportantfactorsin their life.

Catholics,in comparisorto atheistsjived in smallertowns,showedworsementalbut
especiallyphysicalhealth,theyhad muchlower sexualactivity but higherbiological fithessi
numberof children. They consideredor describedthemselvesas morehonestand altruistic.
As could be expectedtheir religion andbeliefin God weremuchmoreimportantin their life
than for atheists.A rather unexpectedesult was that the believersnot affiliated with any
specificreligiouschurch(thefar largestgroupof Czechbelievers) expressed profile thatwas

verysimilar to thatof CzechCatholics.
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The unaffiliated believerswerebornin larger cities, achievediower educationhada
moreintensivesexualife, expressedslightly worsementalhealthandamuchlower biological
fitness,includingnumberof childrenthanCatholics It is possiblethatthis categoryof believers
was the unintendedproductof 40 yearsof official communistoppressionof religion, antr
religious indoctrinationin school and informal and often unintended,in principle catholic,
upbringingandeducationn families.

The other religious subgroupsare harderto compare,due to the small number of
respondentswith such beliefs and the resulting presenceof extremely large confidence
intervals. The mentalhealthof Buddhistswasapproximatelyasbadasthat of the unaffiliated
believersJewsreportedhehighestintensityof symptomsof impairedmentalhealth(anxieties,
depressionetc.). This could be theesultof transgenerationatansfer of théHolocaustrauma
that was reportedfrequentlyin Europeaniewsand showedin previousstudies(Niederlande,
1964;Yehudaet al., 2000;K | 2 m& R @ u b a 2004y. REemaleJewsreportedmuchhigher
while male Jewsmuchlower numberof childrenin comparisorto atheists Dueto relatively
low numberof subjectsthis observatiormustbe considerednly preliminaryand shouldbe
retestedn futureindependenstudies.

In our samplethepercentagesf memberof majorCzechreligionsweresimilarto the
valuesshowedn arecent nationatensusn 2011(CzechStatisticalOffice, 2016).We did not
expectthis consistentesultshecausehe questionnaireisedfor the studywasprimaryfocused
onsexualbehaviorsaandpreferencesandmanyquestionsouldberatheruncomfortablgor the
memberf somechurchesin our samplethe percentagef the believerswho areadherento
aspecificchurchor religiouscommunityis 13.64% while in thenationalcensusn 2011(Czech
Statistical Office, 2016) it is 14.02%, with a strong matchin the percentage®f the main
subcategorie$RomanCatholic Church,CzechoslovakHussiteChurch,EvangelicalChurch).

The Buddhistsand the Jewsseemto be overrepresenteth our sample.Higher numberof
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Buddhists can be causedby relatively lower age of our responders.The higher
representatiorof Jewscanbetheresultof thefactthatmostof our participantverefrom Prague,
in which the Jew communityis larger in comparisonto the rest of the Czech Republic.
However,it can be alsothe resultof anonymityof participantsof our study. The Holocaust
traumais still alive in the Czech Jewish society and is being culturally or possibly
epigeneticallytransferredo the 2nd, 3rd and even4th generatiorof the Holocaustsurvivors
( KI 2 @drw& b a P0a4y. 3any Jewsare still not willing to identify themselvesas
Jewsin nonanonymousnhational surveys.The dataregardingthe amountof atheistsand
believerswithout denominationare difficult to compareto the nationalcensusbecausein
the national survey the questionsregardingreligious beliefswere not compulsory.For this
reason,only 34.53%of respondersactively identify themselvesas atheists,only 6.76% as
believerswithout specific church or community, and the 44.67% decidednot to identify
themselveswith any category.From the censusresults,we can estimatethe percentagef
unbelieverdan the CzechRepublicbetween 34.53%and 79.2%. Another relevantsourcefor
studiesof religiosity in the Centralandthe EasterrEuropeis thePewResearciCente(PEW,
2017).Accordingto the resultsof thereport from 2015,the 66% of Czechpopulationdo not
believein God.Our study,showingthe 63.4% of unbelievers,fits well with theseprevious

estimationsof religiosity percentagesn the population

Limitation of thepresenstudy
Possibldimitation of the presenstudyis the self-selectionof its participants Sincethe

project wasadvertisedasa studyfocusedon i t e scertaimegolutionarypsychologicaland

parasitologicahypothesesgontainingmanyquestiongelatedto sexuall i bré s t u dheg i

effectsof variousbiological andnon-biological factorson sexualpreferencesndbehaviorof
Czechp o p u | atis possibi@thatmanyreligiouspeopledeclinedin advanceo participate

in sucha study.However thefrequencie®f unbelieversaandof adherent®f variouschurches
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roughlycorrespondo thoseobtainedn nationalsurveyq CzechStatisticalOffice, 2016;
PEW, 2017),which suggestshatthis biasmightbein fact relativelysmall. The biascouldbe
actually largerandprobablyin the oppositedirection,werethe studyadvertisecasfocusedon
effectsof variousfactorsonreligiousbeliefsor on effectof religiousbeliefson variousfactors.
Themajor advantageof the presentsetupwasthat it was absolutelyanonymousandthat it
enabledus to obtaindatafrom a large amountof subjects.This allowed us to analyzethe
associationbetween beliefsandhealthdisordersandalsoto obtaindatafrom Czechreligious
minorities,suchasthe Jews,adherent®f the CzechoslovaldussiteChurchor the Buddhists.
It mustbe emphasizedthat the number of representativef some interesting religious
minorities such as of the RussianOrthodoxChurchis still ratherlow, thereforethe research
shouldcontinuefor following yearsandperhapsspecificallytargetmembersof the concerned
minorities to get reliable statisticsfor thesegroups.The explorativeaim of this studyalso
bringslimitationson the conclusionsregardingthe relationshipbetweenreligion and mental
health. To get more reliable data, it is necessaryto analyzeseparatelythe different types
of mental disorders, differently relatedto religion. In further studies,we will also include
the type of religious practices like prayerand meditation,and the frequencyof attendance
to rituals within the religious community, becausethey could have strong mediator power
in the relationship betweenreligion and health. In this study, we analyzedthe effect of
religiosity on self-reported honestyand altruism. This effect seemsto vary strongly among
denominationsand differs in the expecteddirection betweenbelieversand nonbelieverslt
mustbe stressedhowever that the variablehonestyand altruismreflectsselfratedtrait that

could be significantly different from therealhonestyandaltruismof thesubject.

Conclusion
The CzechRepublic,now probablythe mostatheistcountryin Europe(PEW, 2017),

representsan interestingproductof about50 yearslong largescalesocial experiment.This
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explorativestudysuggestshatthereis negativerelationshipbetweerreligiosity andwellbeing
in Czech population.Beforethe communistsook powerin 1948, mostCzechswereat least
formally religious, mostly Catholics(CzechStatisticalOffice, 2016). Religion was a subject
of an oppressiorandstrict regulationuntil thefall of communismin 1989.Despitethis, the
religiosity survivedin a large part of the populationand continueto influence the quality
of life of individual people even after two generationsin persecution.The study of the
current Czech populationcould help to disentangledirect and indirect effectsof religiosity,
spirituality,formal religiousnessandreligiousbehavioron variousaspect®f humarnlife.
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Appendix(online only)
Figure 1

Differencein age betweemenandwomenof differentdenominations
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Figure 2
Differencein the subjectivesymptom®f impaired mentalhealthbetweermenand
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Figure 3
Differencein the wellbeingmeasuredvith WHOQOL betweenmenand womenof
different denominations
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Figure 4
Differencein thephysical healttbetweermenandwomenof differentdenominations
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Figure 5

Differencein thementalhealthbetweemrmenandwomenof differentdenominations
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Figure 6

Differencein thehonestybetweermenand women odlifferentdenominations
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Figure 7

Differencein thebiological fithesdbetweermenandwomenof different
denominations
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Figure 8

Differencein theintensityof sexuallife betweemenand womenof different
denominations
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Figure 9
Differencein urbanization (size of place of living) betweenmen and women of

different denominations
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Figure1 O

Differencein economicsituation(wealth)betweermenandwomenof different
denominations
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Figure1l 1

Differencein educatiorbetweermenand womerof differentdenominations
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Figure 1 2

Difference in fecundity (number of children) between men and women of

different denominations
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Figure1 3
Differencein importanceof religion in personallife betweenmenand womenof
different denominations
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Figure 1l 4
Differencein beliefin afterlife reward and punishmenbetweermenand womenof

different denominations
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ABSTRACT ARTICLE HISTORY
Qur study explores the folk concept of personal identity In the Received 23 February 2119
developmental context. Two hundred and seventeen Croch Accepted 23 May 2020
children participated in an interview study based on s

a hypothetical scenario about a sudden change in their friend,  paynnal identiy: true seif
someone they know, or some other unspecified person. The  wpermental philossphy;
children were asked to judge to what extent particular changes sl Interparsoanal:
{from six categories of traits) would change the identity core of  developmental;

thedr friend or some other person on a seven-point scale. We piychological essentialism
introduced both positive and negative versions of the changes.

Our data suggest that children considered moral traits con-

nected to inteqpersonal relationships cudial for preserving per-

sonal identity. Memory connected (o personal experiences also

scored highly. On the other hand, a change in physical appear-

ance seemied to have the least important impact on personal

identity. Negative changes umed out to have a significantly

greater Impact than positive changes in all categories, except

thie physical. Possible effects of scenaro and the participants’

age and sex were further explored. We discuss the possible

causes of the effect of negative moral change and the rale of

social dimension in the development of the concept of personal

identity.

1. Introduction
1.1. Current knowledge

As social beings, we live in a world full of selves: each person has various
typical characteristics, both physical and psychological, which make them
who they are — some of them playing a larger role than others. We see each
other as "bundles” of traits and dispositions, which helps us to orient
within the social environment and choose wisely when entering new
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relationships, However, people change throughout their lives, and
although some changes are seen as natural, others can threaten the integ-
rity of the self. Thus, it seems that the "bundles” that we are made up of
have certain essential cores. Many thinkers have devoted a substantial part
of their work to developing theories about personal identity, trying to
determine “from the armchair™ what is the most essential aspect of the self
and what has to stay intact in order for a person’s identity to remain
unbroken,

Together with the researchers who inspired our current work, we are
skeptical about most of these armchair-philosophy approaches. Since the
concept of self is so dependent on the fact that we are social beings, it is best
to look for the answer in a natural environment: between people untouched
by highly abstract philosophical debates, whose concepts naturally stem
from their everyday life in society. Personal identity is a question that
matters to everyone, and we lean toward the view that it is defined by the
way people view it in everyday social interactions and practices (Prinz &
Nichols, 2016, p. 449). Thus, we see experimental philosophy as the right
approach in the quest to find out more about these issues because it enables
us to get in contact with the real-world phenomenon, even though we do
not deny the value of purely theoretical inquiry.

This paper addresses current experimental- philosophy research on chil-
dren's concept of personal identity and its relation to morality. The way we
define morality in this context is specific and follows previous studies on the
topic, since, as we already suggested, the results of the existing studies point
to the fact that interpersonal relationships are especially important in the
context of revealing the folk concept of personal identity (Prinz & Nichols,
2016; Strohminger & Nichols, 2014, 2015). The focus of the paper is there-
fore on the interpersonal dimension of morality, by which we mean perso-
nal traits and dispositions that directly affect interpersonal relationships: for
example, cruelty, selfishness, criminal behavior, and callousness on the one
side; and empathy, generosity, selflessness, conscientiousness, and kindness
on the other side. We can also define our sphere of interest as a kind of
moral essentialism (Heiphetz et al., 2017, p. 745).

Earlier studies exploring these issues were mostly questionnaire studies of
adult respondents, Their results revealed a strong tendency in the respon-
dents to ascribe importance to moral traits, especially those connected to the
social realm, in the context of preservation of personal identity. In their
online studies launched in 2009, Pring and Nichols explored the folk con-
cept of diachronic identity and managed to show that moral continuity is far
more crucial for preserving personal identity over time than memory,
agency, or narrative ability. They explained their findings by suggesting
that morality is above all a social phenomenon and is thus of extreme
importance to us. Moral values are sustained by the community in which
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we live, and our success as social beings depends on how this community
views us (Prinz & Nichols, 2016, p. 463),

The above-mentioned findings about the role of the social dimension in
the concept of personal identity has inspired further studies that have
managed to support this view. In their five online questionnaire studies
with adult respondents, Strohminger and Nichols (2014) have found strong
support for their hypothesis of the essential moral self. The intuition of most
of their participants turned out to be that moral traits constitute the core of
personal identity. Similar results in another study further supported the
hypothesis: the study focused on the intuitions of relatives of patients with
neurodegenerative disorders (Strohminger & Nichols, 2015). Symptoms of
disorders that affect the moral (interpersonal) dispositions of a patient were
viewed by respondents as more identity-breaking than other common
E}'TIIPTDI'I'!S,. S-I.IE].'.I. as ammnesia.

Strohminger et al. (2017) refined the concept of the self by suggesting that
apart from the concept of self as such, folk people also have the concept of
true self, which is a kind of subset of characteristics that are the most crucial
and deep-down constituents of a person’s self (p. 552). Based on various
psychological research findings, they defend the hypothesis that the true self
is generally perceived as moral and inherently good (pp. 552-554), which
could possibly be a result of the way we conceptualize essences or our need
to maintain social bonds (pp. 556-557).

Similarly, Heiphetz et al. (2017) have found that the role of social bonds
seems to be crucial for the folk concept of personal identity. Participants in
their studies judged belonging to a group as being important for them, and
mediation analyses revealed the relationship between the perceived impor-
tance of community and the type of moral belief they judged to be more
important for preserving personal identity. Changes to widely shared moral
beliefs would result in a more radical identity change than changes in
controversial moral beliefs because widely shared beliefs are more closely
connected to relationships in the community (p. 758).

The importance of interpersonal relationships in judgments about perso-
nal identity also comes forward in research conducted by Tobia (2016},
focusing on the direction of hypothetical change. Tobia takes into consid-
eration relational theories of personal identity, which emphasize the role of
interpersonal relationships — an approach that is often overlooked in most
philosophical theories (p. 38). In his study, he broadened the classical
scenario and found that respondents presented with the reversed Phineas
(Gage scenario (moral improvement) tended to claim that Phineas is still the
same person after the accident, whereas in the original scenario (moral
deterioration), the opposite tendency was the case, Both changes are equally
radical, but the negative version leads more often to conclusions that the
identity of the person in question was broken. Tobia suggests that the size of
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the change does not play the main role hete, and the reason why responses
to opposing scenarios differ so greatly is connected to the fact that the self is
viewed as essentially good (pp. 39-40). In his earlier paper (2015), Tobia has
supported this theory with further examples, for instance, Parfit's ‘noble-
man’ thought-experiment, and examples from pop-culture and literature.
He concludes that normativity, which is connected to the social dimension,
is to be viewed as a crucial aspect of the personal identity concept (p. 404).

Heiphetz et al. (2018) also reported that their adult respondents judged
the change from good moral beliefs to bad moral beliefs to have
a significantly more serious impact on the preservation of personal identity
than the change in the opposite direction (bad moral beliefs to good moral
beliefs). The difference was mediated by the perceived influence of both
types of changes on friendships. However, the results of the same study on
children aged 8-10 years did not show these effects, possibly because of the
sample size or study design (p. 216).

The authors also conducted another study comparing children and adults
(pp. 211-214). The respondents were supposed to judge how much a person
would change after taking a pill that changes either their widely shared
moral beliefs, controversial moral beliefs, memories, or preferences.
Children reported, similar to adults, that the person would change more
after a change in their widely shared moral beliefs took place.

The difference between adults and children appeared in the impact of
memories and preferences on perceived identity change - in this context,
children found memaories and preferences more important than adults did
(p. 214).

Memory, no doubt, plays a crucial role in the question of personal
identity and has always been considered in this context (the classic example
is John Locke, 2009, originally published 1690), Memory has also come
forward in findings of modern authors who emphasize the role of psycho-
logical characteristics in contrast to physical ones (Nichols & Bruno, 2010),
However, studies exploring the difference between the importance of mem-
ory and moral traits for preserving personal identity show that in this
context, moral traits surpass memory (Prinz & Nichols, 2016; Strohminger
& Nichols, 2014, 2015), although not consistently in all studies (Heiphetz
et al., 2017), It is thus desirable for future personal-identity studies to
consider the role of memory and explore its importance in comparison to
maorality.

The question of why interpersonal moral traits are so important for us
certainly has to do with the fact that we are social beings and view ourselves
and others in the context of social relationships (Prinz & Nichols, 2016,
p. 463). However, our understanding of why good meral traits appear in the
very core of personal identity might be deepened by pointing out our
natural tendency to essentialize (Strohminger et al,, 2017, pp. 556-557).
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Psychological essentialismn is a tendency to view entities as having an inner
essence that is hidden behind superficial traits (De Freitas, Sarkissian, et al.,
2018, p. 138). According to De Freitas and colleagues, the “true self’ concept
is a result of these natural essentialist tendencies, since the traits that are
usually ascribed to the true self are viewed as “"immutable, discrete and
inherent” (De Freitas, Sarkissian, et al, 2018, p. 138). The answer to the
question of why social traits are more important than other kinds of traits
might lie in the normative and teleological nature of essentialism. People
seem to think about the essences of various entities in terms of their
purpose, their felos (Rose & Nichols, 2019), and, at the same time, the traits
that are believed to support personal identity are predominantly norma-
tively good (De Freitas et al., 2017, p. 398). This logic that connects norma-
tivity and teleology could also be applied to human beings: if the purpose of
the music band is to make good-quality music, and the purpose of scientific
papers is to carry valuable scientific information, then the purpose of
a person is to be morally good (De Freitas et al,, 2017, p. 397). This theory
seems to be in perfect accord with the battery of studies showing that good
moral traits play a superior role in preserving personal identity and explains
why the folk view of personal identity seems so optimistic: it entails that
everyone is inherently good (see De Freitas & Cikara, 2018).

Also, the question of what exactly the studies described in this section and
other similar studies reveal about the lay concept of personal identity is still
open. Recent debate shows that we can interpret the results as a tendency by
respondents to view a change in moral traits as leading to a significant change
rather than the annihilation of the person in question (Starmans & Bloom,
2018). On the other hand, it is possible to argue for a more radical interpreta-
tion, saying that with moral deterioration comes the end of the person in
question, in the sense of numerical identity (De Freitas, Cikara et al., 2018),
There are studies, such as those of Tobia (2015), which manage to disambig-
uate between numerical identity and similarity (Dranseika, 2017), and they
still reveal the effect that we find in other, conceptually less precise studies.

We do not believe that it is necessary to stick to either of the interpreta-
tions in order to appreciate the aforementioned research. These studies
show us that the concept of personal identity is closely connected to the
social dimension and the appreciation of moral goodness, regardless of the
precise formulation of the folk concept. What is more, it might be mislead-
ing to expect philosophical rigor from the folk. On the contrary, we believe
that we should be prepared to embrace a certain vagueness when trying to
describe folk concepts.
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1.2. Original study

The study presented in this paper focuses on children's intuitions about perso-
nal identity, but it differs from the aforementioned study on children (Heiphetz
et al, 2018) by introducing more categories of change, a wider age-range of
interviewed children, and a larger sample size. Our aim was to explore the
importance of the moral category in comparison to five other categories
(physical, memory, character, perception, cognition) in the perceived preserva-
tion of personal identity in children aged 5-15 and thus explore the ‘essential
maoral self hypothesis in the developmental context. By including both direc-
tions of change, we also focused on the “true self’ concept.

Based on the current research findings in the field, we decided to test the
following hypotheses, as listed in the study preregistmtiunl: (1) The impact
of hypothetical changes in various categories of traits will differ, and the
changes in moral traits (traits which figure strongly in interpersonal rela-
tionships) will be rated as having the highest impact on the perceived change
in personal identity; (2) when the hypothetical change is negative, the
overall change in personal identity will be rated as more serious than in
cases where the change is positive; (3) in the case of negative moral change,
the overall change in personal identity will be rated as much more serious
than in any other category of negative change; (4) the exploratory part of the
study: the effect of age and sex in ratings of the impact of different categories
of change on preserving personal identity.

2. Method
2.1. Participants

In June, 2017, we conducted an interview study on Czech children and
teenagers. The study was preregistered and approved by the IRB.” In our
preregistered plan, we set a stopping rule at 300 respondents in the age range
5-15 years old. The number was supposed to approximately match the
number of participants in the online studies performed on adult respon-
dents by Strohminger and Nichols (2014}, which ranged from 79 to 318.
Altogether, we interviewed 267 respondents. As reported in the preregis-
tration, participants who did not show a sufficient understanding of the
study question and who exhibited random answers even before the experi-
menter properly finished particular questions were filtered out already
during the data collection. We excluded 28 participants based on this rule.
One participant was excluded due to the parent’s report of autism. We also
interviewed 21 participants who were above age 15, since we agreed to go
through the whole interview with all potential participants who showed an
interest even after they had reported their age at the beg;[nniﬂg.3 These
participants were excluded before the analysis. One participant aged 5 was
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excluded because we were not able to get more participants of this age. We
thus set the age range to 6-15. We ended up with a sample of 217 children
for the final analysis (56.4% female; age range 6-15; average age = 11).

2.2. Procedure

Respondents were randomly recruited at a public family event popularizing
science, After gaining informed consent from a parent and asking the parent
to step aside, an interviewer informed the child participant that she was
exploring the thinking of children and young people and was interested in
what the participant thought about the following problem. She assured the
child that none of the answers were right or wrong and the point was to find
out what the child’s own personal opinion was.

Once the child had agreed to this model, the interviewer introduced each
participant to a scenario in which a person undergoes various changes after
being closed in a special sci-fi chamber. A random group of participants
(N = 90) were asked about their friend; another group of participants
(N = 91} were asked about some person in general, and the rest of the
participants (N = 36) were asked less generally about someone they know
(“your friend, peer, or someone else”). Changes in all scenarios encom-
passed six categories: physical (appearance), cognitive (intelligence), moral
(love for others and treatment of others), in character (laziness), in memory
(remembering life experiences), and in perception (vision). Both negative
and positive versions of the changes were included in all categories.
Altogether, we formed 14 questions which were mixed and presented in
the following order: the person (1) becomes uglier, (2) gains a super-
memory, (3) stops loving their friends, (4) becomes more industrious (5)
becomes blind, (6) becomes more beautiful, (7) forgets their life experiences,
(8) becomes nicer to others, (9) becomes more stupid, (10) accepts as
a friend someone they didn’t like before, (11} becomes lazier, (12) gains
much better eyesight, (13} becomes cruel to others, and (14} becomes
smarter. The respondents were asked to judge how much each of the
changes would affect the person’s identity core (“the most crucial aspect
of the person which makes them who they really are deep inside™) on
a seven-point scale from 0 (they are still the same person and their most
crucial aspect remains intact) to 6 (they are not the same person anymore and
have lost their most crucial aspect). We indicated the scale by circles growing
in size (the larger the circle, the larger the overall change - see supplemen-
tary material for details and exact formulations). We decided to use this
method because we needed the scale to be comprehensible to children who
have little or no experience with reading (see, e.g., Okawa, 2008, p. 188). The
relationship between the size of the circle and the size of the change was
pointed out to the respondents at the beginning.
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Once the participant had finished answering the questions, the inter-
viewer thanked them for their cooperation and gave each respondent
a badge as a reward.

The choice of within-subject model (with an exception of the between-
subject vignette question) was made due to the fact that we were only able to
gain a restricted number of respondents varying across age categories. The
fixed order of questions also reflects the restricted conditions of the study:
a face-to-face interview without the use of computer technology.

2.3, Differences between preregistered and realized protocol

After the preregistration, we divided the vignette into three scenarios:
‘friend,’ ‘someone you know’, and ‘some person in general’, in order to
explore the role of closeness in interpersonal relationships.

We adjusted the planned age range (5-15) to 6-15 years old, since we had
only managed to recruit one 5-year-old.

To test hypothesis 3, we used one-sided paired t-tests, just as we did for
hypotheses 1 and 2. Due to a mistake, we failed to mention this test in the
preregistered protocol.

In the exploratory part of our analysis, we added one more test. We used
Welch's two-sample two-sided t-tests (Holm-correction-applied) in order
to explore the differences between the relative importance of the moral
category in comparison to the other categories: in-between age categories,
scenario categories, and sexes,

3. Results

Prior to all data analyses, we calculated the z-score” for each participant to
control for between-subject differences in rating and to transfer the ordinal
scale to a continuous scale. We set the alpha level to 0.05 and applied Holm-
correction for all multiple tests.

We performed five one-sided paired t-tests to test hypothesis 1 concern-
ing differences between the perceived importance of change in the moral
category, and changes in each of the five other categories: physical, cogni-
tive, memaory, character, and perception. Data analyses showed that respon-
dents considered a change in the moral traits (M = 0.5, 5D = 0.35) to have
a significantly greater impact on personal identity than a change in any
other category of traits, especially physical one (M = -0.65, SD = 057, t
{216) = 21.91, p < 0.0001), then perception (M = -0.38, SD = 058, t
(216) = 16.2, p < 0.0001), character (M = -0.12, 5D = 0.46, t{(216) = 15.09,
P < 0.0001), cognition (M = —0.04, SD = (.45, t{216) = 13.15, p < 0.0001),
and, finally, memory (M = (.19, 8D = (.59, t{216) = 6.24, p < 0.0001) (see
Figure 1 and also Figure 1 in the Appendix).
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Figure 1. Comparison of the perceived change in personal identity in different categories of traits.
Respondents considered a change in the moral traits to have a significantly greater impact on
persenal identity than a change in any other category,

We further performed six one-sided paired t-tests to test hypothesis 2
concerning differences between the perceived importance of negative and
positive versions of a change in each of the six categories. The results show
that a negative change was perceived as having a significantly greater impact
on the preservation of personal identity than a positive change in all
categories, except the physical. The most salient difference shows itself in
the rating of the relevance of the change in the moral category (positive:
M = <007, 5D = 0.56, negative: M = 1.08, 8D = 0.55, t{216) = 19.66,
p < 0.0001). Also, super-memory gain (M = -0.28, 5D = 0.85) and the
corresponding memory loss (M = 0,67, SD = (L89) were rated very differ-
ently, with memory loss scoring significantly higher (t216) = 1091,
p < 0.0001). On the other hand, when it comes to a change in physical
appearance, negative and positive versions (becomes uglier: M = —0.66,
SD = (.78 vs. becomes more beautiful: M = —=0.65, SD = (.75) received an
almost equal rating, and, thus, the result was not anywhere near significant
(t(216) = —0.19, p = 0.57) (see Figure 2 and also Figure 2 in the Appendix).
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Figure 2. Differences between the perceived importance of negative and positive versions of a
change,

The negative change was perceived as having a significantly greater impact on the preservation
of personal identity than a positive change in all categorles, except physical

Ta test hypothesis 3, we analyzed a subset of data on negative versions of
changes in each category and performed five one-sided paired t-tests to test
the difference between the perceived importance of a negative moral change
and a negative change in all the other categories. Analysis shows that
a negative moral change (M = 1.08, 5D = 0.55) was rated as significantly
more important than a negative change in any other category (in all cases,
p < 0.0001).

As part of additional exploratory research, we also tested the difference
between age groups of 6-8, 9-11, and 12-15 years (according to standard
growth stages, see, e.g., age periods in Gibbs, 2014, p. 74), sexes, and
scenarios. As planned in preregistration, we performed the ANCOVA test
with ‘change in personal identity’ as the output variable and the direction,
category, sex, age, and direction-category interaction as predictors. The
effect of the category (F(5, 3022) = 156.26, p < 0.0001, rh,2 = (1.205), direction
(F(1, 3022) = 34457, p < 0.0001, n,” = 0.102), and category-direction
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