Univerzita Karlova

Prirodovédecka fakulta

Katedra filosofie a d&jin ptirodnich véd

Studijni program: Teoreticka a evolucni biologie

Mgr. et Mgr. Robin Kopecky

Biologické a socialni prediktory a korelaty lidské moralky

Biological and social predictors and correlates of human morality

Disertacni prace

Skolitel: prof. RNDr. Jaroslav Flegr, CSc.

Praha, 2023



Bibliograficky zdznam

Kopecky, Robin. Biologické a socidlni prediktory a korelaty lidské moralky. Praha: Univerzita
Karlova, P¥irodovédecké fakulta, Latedra filosofie a d&jin piirodnich véd, 2023. 165 s. Skolitel:
prof. RNDr. Jaroslav Flegr, CSc.

Kopecky, Robin. Biological and social predictors and correlates of human morality. Prague:
Charles University, Faculty of Science, Department of Philosophy and History of Sciences,
2023. 165 p. Supervisor:
prof. RNDr. Jaroslav Flegr, CSc.



Prohlaseni

Prohlasuji, Ze jsem zavérecnou praci vypracoval samostatné a Ze jsem uvedl vSechny
pouzité informacni zdroje a literaturu. Tato prace ani jeji podstatna ¢ast nebyla predloZena k
ziskani jiného nebo stejného akademického titulu. Studie uvedené v této praci byly podpoieny
Grantovou agenturou Univerzity Karlovy (GAUK 929216, GAUK 925416), Grantovou
agenturou Ceské republiky (GACR 21-31059S) a Technologickou agenturou Ceské republiky
(TACR TL01000467, TACR TL03000549).

V Praze, 29. 10. 2023

Robin Kopecky



Podékovani

Na pocatku studia jsem se citil jako neohrozend Dana Scully (The X-Files), avSak s postupem
¢asu jsem se ménil ve vystraseného Mortyho (Rick and Morty).

Kdyby nebylo niZze jmenovanych fantastickych kolegl a nejlepsich pfatel, jejich obétavé pomoci,
nekone¢né trpélivosti, odbornosti a zvédavosti, tak mé studium by skoncilo netspéchem v
temnych hlubindch tzkosti a pochybovani.

Dé&kuji Michaele Jirout KoSové za jeji jedinecné rigor6zni mysleni, absolutni spolehlivost a to, Ze
jsme spole¢né etablovali experimentalni filosofii v Praze. Dékuji Jelené Lence Ptiplatove za
vSestrannost, diskuze o biologii, védé a skeptickém mySleni a zejména za to, Ze mi ochotné
pomohla pfevést mé myslenky ze schémat do literarni formy srozumitelné druhym lidem. Za
inspirativni diskuze dékuji zahranicnim kolegim Silvii Boschetti a Konrddovi Talmont-
Kaminski, dékuji za spolupréci taktéz kolegiim z tymu profesora Flegra a z Centra Karla Capka
pro vyzkum hodnot ve védé a technice.

Nejveétsi dik patii Skoliteli prof. Jaroslavu Flegrovi za kontinudlni zastani, doddvani nadé¢je a
odvahy k praci. Bez jeho iniciace a neustavajici podpory by vétSina z projektl v této praci nikdy
nevznikla.

Nakonec dé€kuji své drahé manzelce Adriané, za vSechno.



Abstrakt

V této disertacni praci se zabyvame rozlicnymi oblastmi biologickych a socialnich faktort
ovlivityjicich lidskou moralku. Spojujicim prvkem tohoto souboru ¢ty studii je soubézné zajem
o lidskou moralku jako tradi¢ni filozofické téma spolu s vyuzitim metod empirickych véd,
zejména biologie, behavioralnich a kognitivnich véd.

Prvni studie se zaméfuje na moralni algoritmy v autonomnich vozidlech. Zkoumali jsme
moralni preference tykajici se volby mezi typy softwaru, které se 1isi zabudovanymi algoritmy
pro feSeni smrtelnych kolizi. Piislusné typy jsou kategorizovany do tii strategii: sobecké,
altruistické a konzervativni. Respondenti preferovali altruistické strategie, a tato preference se
jeste posilila, pokud byla signalizovana ostatnim. Altruisticka preference je nejvyraznéjsi, kdyz
se vztahuje na vSechny ostatni, slabsi, kdyz odrazi pouze osobni volbu, a nejslabsi pti volbé pro
vlastni dité. Dochdzime k zavéru, Ze zvetejnéni volby vyrazné ovlivni jedince smérem ke
spolecensky vyhodné&jSimu feseni.

Druhé studie zkouma vztah mezi infekci parazitem Toxoplasma gondii a jejim naslednym
dopadem na politické presvédceni a hodnoty lidi. Nakazeni ucastnici vykazovali tendenci ke
zvySenému tribalismu a sniZenému kulturnimu liberalismu a antiautoritafstvi. Statisticky
odfiltrovany vliv hor$iho fyzického a duSevniho zdravi mél jen maly dopad, coZ naznacuje, Ze
zhorSené zdravi tyto zmény nezplsobilo. SpiSe nez o adaptaci na vyskyt parazitd, jak predpoklada
teorie parazitického tlaku, by tyto rozdily mohly byt vedlejsimi ucinky dlouhodobého mirného
stresu.

Treti studie se zaméfuje na Ceskou populaci a objastiuje vzdjemny vztah mezi
nabozenskym presvédcenim a rliznymi aspekty wellbeingu v prevazné ateistické zemi. Na rozdil
od pfedchozich studii jsme zjistili negativni korelaci mezi religiozitou a fyzickym i duSevnim
zdravim. Ukézala se souvislost mezi zvySenou religiozitou a zvySenym sebehodnocenim
altruismu, biologickou zdatnosti a snizenou sexualni aktivitou.

Ve ctvrté studii jsme zkoumali détské konceptualizace osobni identity ve vyvojovém
ramci a testovali koncept esencidlniho moralniho ja. Prostfednictvim hypotetickych scénaiti zmén
se nam podaftilo ukazat, ze pro zachovani osobni identity jsou klicové moralni vlastnosti, zejména
ty, které souviseji s mezilidskymi vztahy. Navic negativni zmény téchto rysit mély na identitu

V ramci snahy o multidisciplinaritu a pfemosténi obort jsme obohatili jednu védni

disciplinu o metodologii jiné, a zabyvali se lidskou moralkou z riznych perspektiv.

Klicova slova:
moralni soud, altruismus, wellbeing, experimentalni filosofie, ndbozenstvi, toxoplazmoza



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 and the use 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 that differ in their built-in
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 signalled to 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 one’s own child. We conclude that making a choice public significantly sways
individuals towards a more socially beneficial solution.

The second study investigates the relationship between parasite Toxoplasma gondii
infection and its subsequent impact on human political beliefs and values. Infected participants
exhibited a tendency towards 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 adaptation to
prevalence of parasites, as suggested by parasite-stress theory, the differences might be side-
effects of a long-term mild stress.

The third study focuses on the Czech population, elucidating the interplay between
religious beliefs and various facets of 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 heightened self-rated
altruism, biological 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 change, 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 than their positive
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 judgement, altruism, wellbeing, experimental philosophy, religion, toxoplasmosis
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1. Uvod

1.1 Teoreticky tvod

Filosofové se po staleti zabyvali lidskou moralkou formou spekulaci, konceptualni
analyzy, reflexe vlastnich intuic, avSak v omezeném rozsahu své vlastni kultury. Dalsi védecké
discipliny je nasledovaly a rozsitily perspektivu naSeho porozuméni lidskému mordlnimu
uvazovani a konani. Psychologové, behavioralni a kognitivni védci empiricky zkoumali lidskou
moralku. Patrali po faktorech, které souvisi a determinuji lidskou spolupraci, altruismus,
prosocialni chovani a moralni soud. Obdobn¢ jako komparativni psychologie poskytuje srovnani
lidského chovani a kognice s dal$imi vice ¢i mén¢ pribuznymi Zivocichy, vyvojova psychologie
se pokusila objasnit, jak se z t¢éméf mimozemské entity, z ditéte, stane mlady dospély navigujici

se ve spolecnost zalozené na vzajemné kooperaci pomoci svého vlastniho moralniho kompasu.

Védecka komunita dosud nedospéla k obecnému konsensu v otdzce souborné teorie lidské
moralky. Je mozné vymezeni moralky v deskriptivnim smyslu, s odkazem na funkci, kterou ma
plnit. Jednim ze zpisobi (Gert & Gert, 2020), jak moralku vymezit, je ji popsat jako oznaceni
ur¢itého predpisu chovani, ktery predklada jednotlivec nebo skupina. Toto vymezeni zahrnuje

etické normy, zvyklosti, zdkony 1 ndbozenské doktriny.

Charles Darwin (1871) uvazoval o lidské moralce nasledujicich zplsobem: “I fully
subscribe to the judgment of those writers who maintain that of all the differences between man
and the lower animals the moral sense or conscience is by far the most important.” (chapter III,
The Descent of Man). Tim se de facto pfihlasil k britské myslenkové tradici teorie moréalnich
sentimentl, kterou reprezentuje napi. Hume (1751) a Smith (1759). Jini biologové si chtéli
disciplinu zkoumajici moralni teorie — etiku, na n¢jaky Cas ptivlastnit. E.O. Wilson piSe: “the time
has come for ethics to be removed temporarily from the hands of the philosophers and
biologicized” (Wilson, 1975). Skutec¢né tuto pfilezitost vyuZzili jini vyzkumnici na poli

komparativni psychologie pfi studiu moralky u zvifat, a to nejen u primati (De Waal, 1996).

Ovsem chovani, napf. socidlniho hmyzu, nema intencionalitu, je totiz vysledkem
geneticky determinovaného chovéani (Ayala, 1987), na rozdil od psychologického altruismu
v roving lidské moralky. Tato disertacni prace je zaméfena na lidskou moralku, ackoliv zjevné
minimalné z ¢asti podléha obdobnym evolu¢nim mechanismtiim, jakym podléha kooperace a

altruismus u ostatnich zivocichi, se kterymi sdilime spolecné piedky a evolucni minulost.
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Hlavni funkci moralky u ¢lovéka chape Tomasello (2016) jako regulaci socialni interakce
s ostatnimi, ktera slouzi k dosazeni spoluprace, i kdyz je zfejmé, ze my lidé jsme vSichni do jisté
miry sobeckymi individui, kterd maximalizuji svou individualni fitness. Tato regulatorni funkce,
jejimz prostfednictvim omezime sviij vlastni zajem ve prospéch druhych, je biologicky
altruismus. Ten se projevuje sniZzenim vlastni fitness naptiklad sdilenim ¢i vynakladanim
vlastnich zdrojii na pomoc druhym, nebo tim, Ze bereme ohled na zdjem druhych — formou
reciprocity, dodrzovanim spravedlnosti, nebo nasledovanim norem. Z nasi evolucni historie vime,
ze moderni lidé jsou potomky socidlnich primatd, kteti stravili 52 miliont let v socialnich
skupinach (Shultz, Opie & Atkinson, 2011) a posledni dva miliony let zili jako uzce

spolupracujici lovci a sbéraci (Tooby & Devore, 1987).

Tomasello (2016) popsal tii koncepty intencionality a jeji evolu¢ni historii. Nejjednodussi
individualni intencionalita je schopnost uzptsobit chovani k dosazeni urcitého cile, obvykle
v kompetici vii¢i druhym. Napiiklad kdyz Simpanzi hledaji a sbiraji ovoce ve skupiné, tak kazdy
sbird sam pro sebe. Individudlni intencionalita mohla byt pfitomna u nasich predki pied 6 miliony
let. Sdilena intencionalita, jejiz staii je pfiblizn€ 400 tisic let, se projevuje jako moznost mit
sdileny cil skupiny lidi, umoziuje kolaborativni lov a je nutnd pro pieziti. A konecné tfeti,
kolektivni intencionalita, stara ptiblizné 150 tisic let, zaklada prvni normy a konvence v malych

skupinach. Tyto kulturni praktiky davaly zdklad morélce v poslednich 100 tisicich letech.

Moralni systémy prestavuji komplexni soustavy hodnot, ctnosti, norem, instituci a
evoluéné vyvinutych mechanismt, které spolecné pracuji na potlaceni ¢i regulaci sobeckych
z4jmi a umoznuji tak fungovani kooperativnich spolecnosti (Haidt, 2001). Moralni systémy maji
alespon tf1 komponenty: yjmu spojenou s individuem, ¢istotu spojenou s posvatnem a vérnost
spojenou se skupinou. Tento koncept piejal Haidt od antropologa Schwedera (Schweder, Much,
Mahapatra & Park, 1997). Haidt vystupoval proti racionalistickym teoriim moralky, které

oznacuje za racionalisticky blud (rationlist delusion) spojenymi s Kohlbergem a Piagetem.

Dle Haidta je moralni soud primarné¢ spojen s moralnimi emocemi. Socialng intuitivni
model (Haidt, 2001) obsahuje tfi centralni teze: v moralnim soudu se vyskytuje jako prvni intuice,
a az po ni nasleduje rozumové zdiivodnéni. Za druhé, moralka neni jen o ijmée a férovosti, je vice
komplexni a spociva na vice pilifich. A za tfeti, vlastni moralka metaforicky oslepuje a svazuje
vuci jinym moralnim systémim. Na tomto zaklad€ formoval teorii moralnich zéklad (Sweder et
al., 1997; Haidt & Joseph, 2004; Haidt & Graham, 2007), dle které se jednotlivé moralni systémy

skladaji z kombinace nékterych znasledujicich pilith: péce/ijma, férovost/podvadent,

11



svoboda/utlak, vérnost/zrada, autorita/podvraceni, posvatnost/zneucténi. Rizné moralni systémy

pritom kladou riiznou vahu jednotlivym pilifam.

Podle Curryho (2016) Ize moralku chapat jako soubor biologickych a kulturnich feSeni
problémii kooperace, které se pravidelné objevovaly beéhem lidské evoluce a aktualné objevuji v
lidském zivoté. Jeho teorie moralky jako kooperace ndm poskytuje ramec, v némz tato adaptivni
feSeni vymezuji, co rozumime pod pojmem lidskd moralka. Morélka v tomto kontextu neni jen
otazkou reciprocity nebo her bez nulového souctu. Jedna se o soubor vyvinutych morélnich
pravidel, kterd maji univerzalni charakter. Tato univerzalnost je zalozena na evoluc¢nich
mechanismech a specifickych slozkach moralky. Curry déle rozliSuje rizné typy kooperace, které
odpovidaji riznym typlim moralky. Piikladem je ptibuzenstvi, které je spojeno s péci o déti a
averzi k incestu. Mutualismus se projevuje ve skupinové konformité¢ a loajalit¢. Vymeénna
kooperace je spojena s reciprocitou, diivérou, vdékem, vinou a schopnosti odpusténi. A konecné,
feSeni konfliktt zahrnuje déleni a ndkladné signaly, jako jsou statecnost a Stédrost. Curryho pojeti
tak nabizi komplexni pohled na moralku a jeji rizné dimenze v kontextu lidské kooperace.

Predlozend disertacni prace ,, Biologické a socidlni prediktory a korelaty lidské moralky *
obsahuje pét kapitol. Prvni kapitola — Uvod obsahuje struéné uvedeni k tématu, formé a obsahu
prace. Druha kapitola se skldda z tivodni rozvahy formou eseje, vlastni empirické studie a
zaverecné eseje. Treti aZ patd kapitola je kazda sloZena ze samostatné odborné publikace zalozené

na vlastnim empirickém zkoumani.

Spojujicim prvkem této kolekce odbornych studii a eseji je jednak zijem o lidskou
moralku jako o tradi¢ni filosofické téma, a jednak vyuziti metod empirickych véd — zejména
biologie, behaviordlnich a kognitivnich véd. Tato snaha o multidisciplinaritu a pfemosténi
disciplin spociva v obohaceni jedné védecké discipliny o metodologii védy druhé, aplikaci
teoretického konceptu z biologie (napft. teorie signalizace) pro feSeni socialniho dilematu, v jehoz
centru je moralni problém. Tyto kombinace metod ve studiu lidské moralky mély za Gcel najit jeji

mén¢ studované prediktory a korelaty biologické a socialni povahy.

Vlastni obsah prace za¢ind v druhé kapitole ,,Moralni soud: autonomni vozidla®“, ve které
je fesen specificky moralni problém spojeny s nastupem autonomnich vozidel — socidlni dilema,
jehoz jadrem je lidské tendence volit pro svlij viiz sobeckou strategii, zatimco od ostatnich se
ocekava altruisticka volba. Implementovali jsme teorii Cestnych signali zoologa a behaviordlniho

biologa Amotze Zahaviho a otestovali naSe navrZené feseni.

Tteti kapitola ,,Evolu¢ni psychologie: vliv latentni toxoplazmézy na hodnoty* zkoumala

vliv patogenu — parazita Toxoplasma gondii na politicka piesvédceni a hodnoty nakazenych osob.
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Pokusili jsme se navrhnout alternativni vysvétleni k Parasite stress theory evolu¢niho biologa a

entomologa Randy Thornhilla.

Ve ctvrté kapitole ,,Evolu¢ni a kognitivni pfistupy ke studiu nabozenstvi: zdravi a

wellebing* jsme ptihlédli k behavioralné ekologické perspektive pii studiu nabozenstvi spojené

s antropologem Richardem Sosisem a psychologem Jeosephem Bulbulia.

V posledni paté kapitole ,,Experimentalni filosofie: osobni identita a moralni j&* jsme

uzivali metody experimentalni filosofie a vyvojové psychologie ke zkoumani laickych intuic

zakladajicich filosoficky koncept zachovani osobni identity. Autory teorie pravého moralniho ja

jsou filosofové Jesse Prinz, Shaun Nichols a psycholozka Nina Strohminger.

Hlavni objevy této prace jsou nasledujici:

Veftejna signalizace volby moralniho softwaru pro autonomni vozidla zvysi prosocidlni

jednéni, tj. participanti davaji pfednost altruistické strategii pted sobeckou.

Infekce latentni toxoplazmozou je asociovéana se zvySenym tribalismem a neni mediovéana
celkovym zdravotnim stavem. Poskytli jsme nevylucujici alternativa v proximalni Grovni

k parasite stress theory.

Teorie o pozitivnim vlivu ndboZenstvi na zdravi a wellbeing je kontextualné zavisla.
V ceské populaci fyzické zdravi i duSevni zdravi negativné koreluje s religiozitou.
Vysvétlujeme to tim, Ze naboZenstvi v kontextu, kdy je minoritni, je odklonem od normy,

a to s sebou piindsi stress.

Nase vysledky podpofily specifickou teorii osobni identity 1 u déti, a sice Ze moralni
kontinuita je zdsadni pro zachovani osobni identity — jak uvadi teorie esencidlniho
moralniho ja. Osobni identita je vnimana jako porusena, zvlasté pokud doslo k negativni

moralni zmeéné.
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1.2 Moralni soud

Trolley problem, Cesky nekdy nazyvan vozikovy problém, je ikonickym myslenkovym
experimentem, ktery se v rtiznych variantach pouziva naptic disciplinami, které zkoumaji, nebo
se jen setkavaji s lidskou moralkou. V druhé kapitole této prace uzivame zminény myslenkovy
experiment v kontextu socialniho dilematu spojeného s novou technologii autonomnich vozi
vybavenych fidicim mordlnim software. Ve vykladu problematiky si bereme na pomoc teorii

z behavioralni biologie.

Vozikovy problém vznikl na poli bioetiky v diskusi ohledné interrupci (Foot, 1967; Foot,
2002). Tuto diskuzi dale rozsifila Thomson (1984). Dnes existuje celd fada riznych variant
vozikového problému a tento mySlenkovy experiment pronikl Siroce 1 do popkultury, humorné

oznacovan jako trolleyology (Edmonds, 2013).

Vozikovy problém existuje ve dvou hlavnich variantach: vyhybka a mistek. Varianta s
vyhybkou zobrazuje tramvaj nekontrolovatelné se fitici po kolejich, pticemz je jisté, ze kdyz bude
pokracovat po dané dréze, zabije pct d€lnikli. AvSak nedaleko je pdka, kterou lze ovladat
vyhybku. Pokud osoba u paky vyhybku piehodi, tramvaj se odkloni na vedlejsi kolej, kde je vSak
jiny délnik v bezprostiednim nebezpeci. Problém se tedy zaméetuje na moralni dilema: M4 osoba
zachranit pét délnikd na tkor jednoho? Ve varianté s mistkem je situace podobna — pét délnikt
je ohroZeno na kolejich. AvSak nyni je ndhodny kolemjdouci na mistku nad kolejemi, spole¢né s
mohutnym muzem, ktery se nebezpecné vyklani. Pokud by tento mohutny muz spadl z mustku,
jeho télo by tramvaj zastavilo dfive, nez by dosahla péti délnikd na kolejich. Klicova otazka zni:
Je moraln¢ pfijatelné (¢i dokonce nezbytné) shodit mohutného muze, aby se zachranily Zivoty
péti délnikd? V tomto scénafi by smrt mohutného muze byla nezbytné k zachrané péti, a tudiz by
byl povazovan ne za cil, ale za prostiedek. V literatuie se pro takovy soud uptednostiiujici
zachranu vétSiho poctu osob oznacuje jako utilitaristicky, zatimco moralni soud, ktery by
zdurazioval moralni nespravnost shozeni mohutného muze bez ohledu na nasledky, by byl

oznacen jako deontologicky.

Greene (2014) shrnuje své neurovédecké a filosofické vyzkumy jako teorii duélnich
procest moralniho soudu. Dle této teorie deontologické soudy vychazi zrychlych,
automatickych, emociondlnich reakci, zatimco utilitaristické soudy jsou podminény
deliberativnim kognitivnim procesem. Teorie piivodné vychdzela z neurozobrazovani a reakénich
casti (Greene, 2007; Greene, Morelli, Lowenberg, Nystrom, & Cohen, 2008, Cushman, Young &
Hauser, 2006). Je vSak nutné poznamenat, Ze moralni soud laikli neni ekvivalentni expertnim

teoriim, precizn¢ formulovanym v deontologické nebo utilitaristické tradici. Obdobné jako miize
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laik mit intuitivni pfedstavu o Schrédingerové kocce, jeho intuice neptedstavuje ani Kodaiskou
ani Mnohasvétovou interpretaci, ale jde prosté o n€jakou neostrou intuici. Stejné tak by byla
chyba intuici ohledné vozikového problému ztotoznovat s expertnimi sofistikovanymi teoriemi.
A konecné je tfeba poznamenat, ze vozikovy problém neni vyCerpavajici popis lidského

moralniho soudu. Zabyva se jednim z pilifa lidské moralky ijmy a péce.

Jedna z moralnich otdzek v kontextu autonomnich vozidel je, jak by mély byt navrzeny
algoritmy, které by feSily vzacné situace analogické vozikovému problému, kdy nastava
neodvratna smrtelnd kolize. Vyvstava pfed nami dilema, jak by méla byt tato jjma distribuovana
(Lin, 2015). Pro ucely této diserta¢ni prace bude tivaha redukovana na rizné typy moralniho
softwaru pro autonomni vozy, které maji za ukol fesit socialni dilema mezi preferenci zachrany

posadky a preferenci zachrany nejvétsiho poctu lidi.

Druha kapitola této disertacni obsahuje dvé dopliujici eseje. Tyto eseje plni roli tvodu a
poskytuji kontext k aktudlni debaté ohledné umélé inteligence, socidlniho rozméru a etiky
technologie. Hlavni empirickd studie obsazena v druhé kapitole méla za cil zodpoveédét dveé
vyzkumné otazky: zda vefejna viditelnost volby typu moralniho software pro autonomni vozy
jeho majitelem zvysi ochotu pfijmout altruistickou variantu. A za druhé, jaky typ situace je pro

vvvvvv

pouze pro sebe, nebo volba pouze pro vlastniho potomka.

Pii feSeni socialniho dilematu autonomnich vozl jsme vychazeli z poznatki behavioralni
ekologie (Laidre & Johnstone 2013; Dawkins & Krebs 1978; Zahavi 1975). Ochota uzivat
altruistické autonomni vozidlo by mohla byt interpretovéna jako Cestny signal. Projevy altruismu
se daji chapat jako signal ochoty pomahat druhym, a to i za cenu vlastnich nakladti (Hardy & Van
Vugt 2006; Fehrler & Przepiorka, 2013). Vyzkum (Engelmann, Herrmann & Tomasello, 2012),
srovnal souvislost reputace a moralniho chovani u primatl a déti. Ukazuje se, Ze lidé dbaji na
socialni kontext. Chovaji se moralnéji, pokud jsou pozorovani druhymi. Tento z4sadni rozdil mezi
lidskou a zvifeci moralkou ukazuje inspiraci pro viditelnou volbu moralniho softwaru pro

autonomni vuz.

Pomoci online dotazniku jsme ziskali odpovédi 2769 respondentti. Uzili jsme dva testy
pozornosti a vyradili nékolik participantl, ktefi timto testem uspé€Sné neprosli. Participanti si
nejprve precetli expertni predikcei o efektivité autonomnich vozidel a poctu zachranénych zivoti
a materialnich §kod v Ceské republice. Nasledné byli seznameni s vizualizacemi koliznich situaci
podobnych vozikovému problému. Situace byla prezentovdna formou obrazkl, kde byla

znazornéna situace v tunelu. Autonomni automobil mél moznost bud’ pokracovat pouze rovné,
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nebo zabocit mirné na stranu. V autonomnim voze sedél naptiklad jeden pasazér a mifil pfimo na
pet osob stojicich v tunelu vedle havarované dodavky. Participanti méli hodnotit, jak ma software
rozhodnout, zda jet rovné a usmrtit pet osob, nebo zabocit do dodavky, a tim usmrtit posadku
autonomniho vozu. Timto zplisobem se participanti seznadmili s riznymi situacemi inspirovanymi
vozikovym problémem a s ptedstavou, ze moralni software bude ¢init rozhodnuti ohledné zivota

a smrti.

Predstavili jsme tii typy vozidel: sobecké, které vzdy uptfednostiiovalo zdchranu posadky,
altruistické, které preferovalo zachranu nejvyssiho poc¢tu osob v dané situaci i za cenu obétovani
osob uvnitt vozu, a konzervativni, jehoz software by nikdy nezménil smér jizdy, pokud by to
m¢élo za nasledek néci smrt. Zeptali jsme se participantdl, jaky typ moralniho software by zvolili
pro sebe, pokud by se o jejich vybéru nikdo nemohl dozvédét, jaky typ moralniho software by
zvolili pro sebe, kdyby jejich volba byla viditelna na prvni pohled, a jaky typ by (v tajnosti) volili
pro své dité. Nakonec jsme se zeptali, jak by volili v parlamentu ohledné moralniho softwaru pro

vSechny, kdyby tato volba byla tajn4, a jak by volili, kdyby tato volba byla vetejna.

Prvni testovand hypotéza predpokladala, ze respondenti budou mit nizsi preference pro
sobeckou strategii ve vefejné volbé€ nez ve volbé tajné. Tato predpoveéd’ se potvrdila (RR = 0,665,
CI (95%) = 0,620-0,714). Druha hypotéza tvrdila, Ze pfi vefejném hlasovani budou participanti
vice altruisticti nez v tajném hlasovani. Taktéz se potvrdila (RR = 0,825, CI (95%) = 0,738—
0,922). Tteti hypotéza predpokladala, ze v tajné volbé budou lidé preferovat nejvice sobeckou
strategii pro software autonomniho vozu pro své dité, méné sami pro sebe a nejméné sobecti

budou pfi tajném hlasovani v parlamentu. Oba vztahy se prokazaly.

NasSe vysledky ukazuji, ze respondenti projevuji preferenci pro altruistickou strategii u
autonomnich vozidel, zejména pokud je tato volba viditelna pro ostatni. Altruistickd preference
je nejsilngjsi, kdyZ se vztahuje na vSechny ostatni, méné¢ silnd, kdyz odrazi pouze osobni volbu, a
nejslabsi, kdyZ se voli pro vlastniho potomka. Z téchto vysledki 1ze usoudit, Ze vétSina
participantl v nasi studii sdili utilitaristické intuice — altruistické ob&tovani sama sebe, pokud se
zachrani vice lidi. Preference sobeckého software pro autonomni vozidlo pro své dit¢ byla
v souladu s ptedchozi studii (Bonnefon, Shariff & Rahwan, 2016). Domnivame se, ze silna
preference pro altruisticky software, zejména pokud by byl viditelny na prvni pohled, mize byt
ovlivnéna snahou vyhnout se socialni sankci a snahou o budovani pozitivni reputace. Pro stabilitu
feSeni, které navrhujeme, je v souladu s teorii Zahaviho (1975) dualezité zajistit, aby falSovani
tohoto Cetného signalu — v tomto piipadé€ altruistického software — bylo spojeno s vysokymi

naklady.
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Ve studii tykajici se vozikovych problémt Lee, Sul & Kim (2018) zjistili, ze kdyZ jsou
lidé, pozorovani druhymi, tak maji nizsi utilitaristické preference. Divodem, pro¢ v nasi studii
efekt pozorovani druhymi jako vetejné viditelny moralni software neni také mén¢ utilitaristicky,
si vysvétlujeme nasledovné. Mit utilitaristické autonomni vozidlo je maximalné altruistické,
nebot’ oproti vozikovym problémiim uzivatel takového vozidla vsazi sviij vlastni zivot v koliznich
situacich. Mlze sam zaplatit svym zivotem, kdyz altruisticky viiz spocita, Ze obétovanim posadky

zachrani vice lidskych zivotu.
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1.3 Evolu¢ni psychologie

Parazit¢ jsou dilezitym faktorem ovliviiujicim evoluci vSech linii, lidskou evoluci
nevyjimaje. Krom¢ ziejmych souvislosti, jako je napfiklad vznik a vyvoj télesného a
behavioralniho imunitniho systému, vSak ovliviiuji evoluci i subtilnéji, a to véetné vlastnosti,
které s biologickymi vlivy bézné nespojujeme. Zasadni je napiiklad vliv parazit na lidské
hodnoty a normativni soudy, coz si mUzeme ukéazat na piikladu estetiky. Lidé vykazuji
univerzalni preferenci pro krasu na zaklad¢ symetrickych proporci tvafe, absence malformaci a
Cisté pleti. Miize jit o znamku absence parazitarni nékazy, ptipadné znamku dobrych genu
zaruCujicich signifikantni odolnost vi¢i parazitim (Thornhill & Gangestad, 1993). Naopak
vnimana osklivost — télesna asymetrie, malformity ¢i naptiklad vady pleti — v nds vzbuzuje
odpovéd’ behavioralniho imunitniho systému (Schaller & Park, 2011). Samoziejmé nejde o
vyCerpavajici vysvétleni lidskych estetickych preferenci, mize se vSak jednat o vysvétleni
ultimatni. Jak psychologicka role krasy (Reber, Schwarz & Winkielman, 2004), tak esteticky soud
obecné (Dutton, 2009) i fenomén osklivosti maji souvislost s vyhybanim se patogentim (Klebl,

Luo, Tan, Ern & Bastian, 2021).

Podobné¢ jako mize patogenni znechuceni (pathogen disgust) jakozto soucast
behaviordlniho imunitniho systému chranit pfed moZnou nakazou, mohli parazité hrat roli také v
evolu¢nim piivodu moralniho znechuceni (moral disgust) (Chapman, Kim, Susskind & Anderson,
2009). Cilem naSeho vyzkumu bylo déle prozkoumat tento biologicky faktor — nakazu a jeji
mozny vliv na moralni soud samotnych nakazenych. Jako experimentalni model ndm poslouzil
paraziticky prvok Toxoplasmu gondii, a to ze dvou diivodi. Zaprvé jde o modelovy organismus,
u kterého byly rizné formy parazitické manipulace v minulosti dobfe podpofené (Barnard &
Behnke, 1990; Moore, 2002; Vyas & Sapolsky, 2010; Webster & McConkey, 2010) a jehoz
vyzkum ma v prazské skupiné€ profesora Jaroslava Flegra dobfe propracované technické zazemi
(pravidelné testovani dobrovolnikl z fad vetejnosti, dotaznikové studie, skupina Pokusni kralici
aj.). Druhym divodem bylo, Ze v Sirokém poli vyzkumu vlivu toxoplazmdzy na lidské zdravi a

psychiku zlistdvalo doposud pole moralnich hodnot neprozkoumané.

Toxoplasma gondii je paraziticky jednobunécny eukaryoticky organismus ze skupiny
apicomplexa. Findlnim hostitelem toxomplasmy jsou kockovité Selmy, mezihostiteli se mizZe stat
vétSina teplokrevnych organismi (Ajioka & Soldati, 2007; Dubey & Carpenter, 1993; Costa et
al., 2012; Bartova, Sedlak & Literdk, 2006). V epitelidlnich bunkéch tenkého stfeva finalniho
hostitele prochazi toxoplasma pohlavnim procesem, jehoZ vysledkem jsou odolné infek¢ni stadia

(oocysty), ktera organismus vylucuje spolu s vykaly do prostfedi. Ty pretrvavaji v prostiedi, kde
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je mohou pozfit spolu s vodou ¢i potravou mezihostitelé. V travicim traktu mezihostitele oocysty
praskaji a vypousti sporozoity, kteti diferencuji v pohyblivé tachyzoity. Tachyzoiti ve stadiu
akutni infekce zaplavi tkanég, pticemz postupné diferencuji v bradyzoity, tkanové cysty, jez jsou
znamkou latentni infekce. Z riiznych studii vyplyva, ze latentné je toxoplasmou nakazena
piiblizng tretina lidské populace (Tenter, Heckeroth & Weiss, 2000). Clovék se nejéasté]ji nakazi
oocystami, tj. konzumaci zeleniny a dalSich zemé&délskych produktti potiisnénych kocicimi
vykaly, piipadné tkanovymi cystami ze Spatné¢ tepelné opracovaného masa mezihostitelti (Tenter
et al., 2000; Kolbekova, Koubartova, Novotnd, Kodym & Flegr, 2007). Stejné se toxoplasma

dostava i do finalniho hostitele, kockovité Selmy.

Lidé v latentni fazi nakazy toxoplazmoézou neprojevuji zadné zéavazné specifické
symptomy, takze byla dlouhou dobu povazovana za bezptiznakovou. Podle tady studii
publikovanych v poslednich dvaceti letech je ale nakaza pozitivné asociovana s fadou
onemocnéni (Flegr & Escudero, 2016; Flegr, Prandota, Sovickova & Israili, 2014; Flegr,
Klapilova & Kankova, 2014), zmén osobnosti (Khademvatan, Saki, Yousefi & Abdizadeh, 2013)
i chovani (Houdek, 2017; Hodkova, Kolbekova, Skallova, Lindova & Flegr, 2007).

Zustava vsak otdzkou, nakolik je mozné odlisit ndkazu, ktera obecné zhorsuje zdravotni
stav ¢lov€ka, od ucelové manipulace hostitele ze strany parazita. Jinymi slovy, jak rozlisit vedle;jsi
dasledky akutni ¢i latentni ndkazy pro zdravi od cilenych zasahti do hostitelské fyziologie, které
mohou zvySovat pravdépodobnost prenosu parazita. Toxoplazmdzou trpici zivoCichové véetné
Cloveéka kazdopadné maji aktivovany imunitni systém a zvySenou Uroven protizanétlivych
cytokini (Kaikova, Holan, Zajicovd, Kodym & Flegr, 2010). Bylo také prokazano, Ze zanéty a
stres vedou k zméndm v motivaci, v emocich 1 chovani (Moieni & Eisenberger, 2018). V recentni
preprintové publikaci (Flegr, Hlava¢ova & Toman, 2023) vSak autofi ukazali, Ze zhorSené zdravi

neni medidtorem vlivu toxoplazmo6zy na lidskou psychiku.

Druhou stéle otevienou metodologickou otazkou je, zda parazit¢ mohou ovliviiovat i tak
odvozené¢ lidské vlastnosti jakymi jsou jeho moralni hodnoty a politické preference. Jisté je, ze
manipulace toxoplasmy mohou byt pomérné sofistikované. Vlivny ¢lanek ,,Fatal attraction in rats
infected with Toxoplasma gondii* (Berdoy, Webster & Macdonald, 2000) dokldda u nakazenych
krys zménu antipredacniho chovani. Krysy, které laboratorné nakazeny a nésledné byly pozitivné
testované na pritomnost protilatek proti toxoplazmoéze (dale Toxoplasma pozitivni), se oproti
negativnim nevyhybaly mistim s moznou pfitomnosti kocky (indikovanymi koci¢i moci) a
naopak byly takovymi misty pfitahovany (tj. vykazovaly fenomén fatal attraction). Ve studii

(Flegr, Lenochova, Hodny & Vondorva, 2011) s lidskymi probandy se fenomén fatal attraction
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objevil v ptipadé koc¢i¢i moci jen u Toxoplasma pozitivnich muzl, zatimco u Toxoplasma
pozitivnich zen byl efekt opacny. Tygii mo¢ ani moc jinych zivocicht (hyena ¢abrakova, kin
domaci, pes domaci) zadny efekt nevyvolala. Navazujici studie (Poirotte et al., 2016) studovala
fatal attraction u Simpanze ucenlivého (Pan troglodytes troglodytes) na zaklad¢ averze k moci
jejich pfirozeného predatora leoparda skvrnitého (Panthera pardus). Toxoplasma pozitivni
Simpanzi méli nizsi averzi k moci svého ptirozeného predatora, ale v piipad¢ jinych kockovitych
Selem, které nejsou jejich ptirozenymi predatory, se rozdil nepotvrdil. To mlze naznacCovat, Ze u
cloveka je vliv toxoplazmoézy spise dédictvim evolucni minulosti nez aktudlné adaptivni strategii

parazita (Flegr, 2023).

Ackoliv existuji studie popisujici osobnostni rysy a charakteristiky asociované s latentni
toxoplazmozou, tématem hodnot a mordlky se zabyvd jen nékolik z nich: Lidé nakazeni
toxoplazmozou jsou méné svédomiti (Lindova, Priplatova & Flegr, 2012) a mén¢ §tédii (Lindova
et al., 2010). V ekonomické hie na diktatora jsou nakazeni muzi méné altruistiCti, ale nakazené
zeny naopak vice altruistické (Lindova et al., 2010). Dalsi studie tematicky blizsi politickym
hodnotam naznacuji, Ze nakaZeni jsou vice otevieni podnikani a neboji se vice riskovat (Johnson
et al., 2018). S tim muze souviset i vétsi riziko dopravnich nehod u infikovanych osob, které je
ale tfeba nahlizet i z hlediska zhorSeni reak¢nich dob (Flegr, Havlicek, Kodym, Maly & Smahel,
2002; Kocazeybek et al., 2009). Pozoruhodnym doplitkem nasi studie je vyzkum (Meyer et al.,
2022) publikovany ¢tyii mésice po nasi studii zkoumajici vliv toxoplazmé6zy na populace vlka
(Canis lupus). Toxoplasmou infikovani vilci vykazovali znaéné vys$i tendenci k riskantnim
rozhodnutim, jako je snaha usilovat o viidcovstvi smecky, nebo opusténi smecky v mladsim véku.
Autofi spekuluji, Ze to miiZze souviset s pfimou manipulaci parazita. Zminéné chovani zvysi Sanci
na prekryv uzemi, ve kterém nova smecka nebo jedinec Zije, a izemim kde se nachazi definitivni
hostitel — puma (Puma concolor). Vliv latentni toxoplazmdzy na lidské hodnoty ve smyslu
altruismu byl zkouman v predeslych studiich zejména metodologii behavioralnich ekonomickych
her, v dimenzich péce/Ujmy a férovosti/podvadéni. Zatim nepokrytou oblasti byla souvislost s
dalsimi aspekty lidské mordlky, tedy zaklady jako jsou autorita/podvraceni, vérnost/zrada,
svoboda/utlak, ¢i posvatnost/degradace (Haidt, 2012; Graham et al., 2013), tedy hodnot blize

politickym ptesvédcenim.

Nase studie ve tfeti kapitole této disertace méla za cil porovnat politické presvédceni a
hodnoty participantl infikovanych toxoplazmdézou a participanti bez infekce. Prostfednictvim
online dotazniku jsme ziskali odpovedi 2315 respondentt, z toho 477 uvedlo, Ze byli laboratorné

testovani na toxoplasmozu s to s pozitivnim vysledkem, zatimco 1838 s vysledkem negativnim.
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K vyhodnoceni pomoci statistické analyzy hlavnich komponent jsme pouzili vlastni baterii otazek
PI34. Na zakladé odpovédi participantl jsme urcili 4 hlavni komponenty, které¢ jsme kvuli
srozumitelnosti nepojmenovali €isly, ale jmény: tribalismus, ekonomické rovnostarstvi, kulturni
liberalismus a anti-autoritaistvi. Volbu vlastni baterie otazek podrobné odiivodiujeme v ¢lanku;
hlavnim divodem byla kulturni specifi¢nost ¢eskych probandi, pro které by nebylo vhodné uzit
politické dotazniky nastavené na Spojené staty Americké. Volbou nazvii komponentd urcité
neztotoziiujeme presvédceni laikll s teoriemi politickych filosofti, ani s Haidtovymi zaklady
moralky. Zvolili jsme je kvuli prakti¢nosti na zaklad¢ urcitych styénych ploch s témito teoriemi
a zaklady moralky. Lze vSak vidét zfejmé analogie mezi hlavnimi komponenty politického
inventare — PI34 — a moralnimi zadklady. Ekonomické rovnostarstvi koresponduje s péci/ijmou a
férovosti/podvadénim, kulturni liberalismus se svobodou/utlakem, anti-autoritaistvi
s autoritou/podvracenim a posledni komponenta, tribalismus, odpovida kombinaci vice zakladi.
Do budoucna bude vtomto ohledu informativni srovnat u jednotlivych probandi hlavni
komponenty PI34 s teorii moralnich zakladu, aby bylo pfesné vidét, jak politicka presvédceni jsou

provazana se zaklady moralky.

Nase studie ukézala, ze se toxoplazmodzou infikovani a neinfikovani ucastnici
signifikantné lisili ve tfech ze Ctyt faktord P134. Infikovani dosahovali vys$siho skore v tribalismu
a niz§iho skore v kulturnim liberalismu a anti-autoritafstvi. Dale jsme poukazali na pohlavni
rozdily mezi infikovanymi a neinfikovanymi Zenami a muZi v politickych ndzorech. Infikované
zeny dosahly vyssiho skore v tribalismu a niZ§iho skore v kulturnim liberalismu ve srovnani s
neinfikovanou kontrolni skupinou, zatimco infikovani muzi dosahli vysSiho skore v
ekonomickém rovnostaistvi. Tyto vysledky mohou odpovidat rozdilim mezi Zenami a muZzi v
chovani a postojich pozorovanych po infekci toxoplazmézou. Alternativni vysvétleni zménou

politickych pfesvédceni vlivem celkové horSiho zdravotniho stavu se neprokézalo — pozorované

asociace zustaly zhruba silné 1 po odfiltrovani vlivu fyzického a duSevniho zdravi.

Vzhledem k tomu, Ze vlivy latentni toxoplazmoézy u lidi piedstavuji spiSe dédictvi nasi
evoluéni minulosti, se klonime interpretaci, ze tyto nalezené rozdily nemusi nutné dokladat
cilenou manipulaci parazita zvysujici pravdépodobnost jeho prenosu. Rozdily by mohly byt spise
vedlej$imi ucinky dlouhodobé mirné zanétlivé reakce a chronického stresu, tedy faktort, které
jesté nevedly ke zhorSeni celkového zdravi. Nase vysledky tedy nepovazujeme za adaptaci na
prevalenci parazitil, jak naznacuje parasite stres theory (Fincher, Thornhill, Murray & Schaller,
2008). Pro ziskéani jasné predstavy o ucincich mirného zanétu je nicméné potieba dalSiho

empirického vyzkumu zaméfeného na spektrum riznych onemocnéni. Parasite stress theory
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(Fincher et al., 2008; Thornhill & Fincher, 2014) se snazi poskytnout ultimatni evolu¢ni
vysvétleni lidskych presvédCeni, jako naptiklad konzervativismu, odporu a piredsudkil
k cizinciim, dle rtizné trovné parazitického stresu na daném geografickém uzemi. Kauzalita jde
smerem od piitomnosti parazitii, pfiCemz se nejcastéji uvazuje o evolucni vyhod¢ xenofobie a

vyssiho konzervatismu jakozto ochrany ptred nakazou.

Nase studie predklada alternativni kauzalitu, kterd se ovSem s ptedpoklady parasite stress
theory nevylucuje. Jedna se o proximalni vztah onemocnéni — mirny zanét a chronicky stres, ktery
zaroven jesté nevede k celkovému zhorSeni zdravi, ma za nésledek posun v hodnotach k vétSimu
tribalismu. NaSe vysledky ukazuji, Ze celkové zdravi neni mediatorem zmén, proto se nabizi jako
mediator chronicky stres spojeny s dlouhodobou infekci. Piedchozi studie (Sykorova & Flegr,
2021) doklada, ze dlouhodoby stres vede k pifechodu na rychlou zivotni strategii, kterd by mohla
nasledné ovliviiovat hodnoty a politicka piesvédceni. Uzavirdme, Ze na proximalni urovni nadkaza
toxoplazmozou zvySuje tribalismus, coz na ultimatni Grovni v zemépisnych mistech s vyssi
frekvenci parazitli mize vést k vy$§imu konzervatismu/tribalismu jakoZto adaptaci na vyssi riziko

infikace.

Na zavér je tieba poznamenat, Ze sbér dat probihal mezi lety 2016 az 2021, ale vétSina
participantl (94 %) se Ucastnila studie pted nastupem pandemie COVID-19. Nejvétsi pandemie
za posledni stoleti tedy neméla zasadni vliv na vysledky této studie, ale je mozné, Ze studie
nasledujici v dobé po pandemii, jez pfinesla Gcastnikiim vyzkumu osobni zkusenost s introdukci

patogent, ukaze jiné efekty.
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1.4 Evoluc¢ni a kognitivni pristupy ke studiu naboZenstvi

Polozime-li si otdzku, zda ma ptislusnost k né¢jakému nabozenstvi vliv na vlastni kvalitu
zivota jednotlivce, musime blize specifikovat neostré terminy ndbozenstvi a wellbeing. Vzhledem
k vice moznym ptistuptim k definici a jednotlivym slozkam wellbeingu (Lambert at al., 2020)
jsme zvolili dvoji ptistup. V prvni fad€ jsme pro potieby nasi studie spocitali agregovany faktor
,wellbeing* na zéklad¢ péti komponent, a to fyzického zdravi, dusevniho zdravi, ekonomické
situace, sebehodnoceni atraktivity a kvality partnerského vztahu. A za druh¢, jsme kazdou slozku

(napf. subjektivni zdravi, objektivni zdravi apod.) srovnavali s religiozitou samostatné.

Ackoliv jsou terminy nabozenstvi a nabozenska vira problematické a kulturné variabilni,
pro potieby této studie je, vzhledem k jejimu omezeni na ¢eské kulturni a jazykové prostiedi, neni
nutné je definitivné vymezit. NaboZenstvi sestavajici se ze systému hodnot, praktik a vnitiniho
presvédceni bylo pro ucely tohoto vyzkumu urceno jako 1. sebeidentifikace ve smyslu

nabozenské viry a 2. pocet skupinovych nabozenskych aktivit za mésic.

Diskuze o vlivu ndbozenstvi na wellbeing a zdravotni stav miiZze byt zaramovéna do dvou
pristupti k funkci a evoluci nabozenstvi; jeden chape nabozenstvi jako ucelnou adaptaci, druhy
vnima nabozenstvi a nabozenska presvédceni jako vedlejsi produkt naseho kognitivniho systému.
Jiz Darwinovy (1871) tvahy o animismu u tradi¢nich mimoevropskych spolecnosti
prostiednictvim analogie k usuzovani jeho psa, byly vedené v ramci naboZenskych piesvédceni
jako vedlejsiho produktu. Kdyz Darwinliv pes reagoval vréenim a St€kotem na otevieny
slunec¢nik, ktery se ob&as pohnul diky vanku, Darwin se domnival, Ze pes usuzuje z pohybu bez
viditelné pfic¢iny piitomnost néjakého dalSiho aktéra. (Day, 2008; Chidester, 2009). Toto
pfisuzovani intencionality a aktérstvi u ¢lovéka i1 tam, kde zfejmé nejsou, popsal Berrett jako
Hyperactive agency detection device (Berrett, 2000). Jedna se o vedlejSi produkt — spandrel
(Gould, Lewontin & Anderson, 1979) lidské kognice, teorie mysli, kterd mé byt zodpovédna za
puvod a Sifeni viry v nadlidské aktéry jakou jsou napi. bozi, duchové nebo piedci (Gray &
Wegner, 2010; Tremlin, 2010). Adaptivni slozka této atribuce je evolu¢niho ptivodu: obecné je
vyhodnégjsi faleSn€ pozitivni chyba nez faleSn¢ negativni. Miizeme si to predstavit napiiklad
v kontextu mozné pritomnosti predatora, kdy faleSn¢ negativni chyba v odhaleni takového aktéra
vede ke smrti, zatimco faleSné¢ pozitivni chyba vede k chybnému soudu sitadové nizsi
nebezpecnosti. Dal$im analogickym jevem pareidolie — nadmérné vnimani vizualnich stimuld.
Lidé naptiklad interpretuji vizudlni vjemy jako tvaie tam, kde zadné ptitomny nejsou. (Tsao &

Livingstone, 2008).
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Analogii k ptivodu nadbozenskych ptesvédceni jako spandrel, vedlejSiho produktu teorie
mysli a detekci aktérii, spatiuje Boyer (2003) ve ¢teni, které analogicky vyuziva vyvinutého
modulu jazyka. A konecn¢ vyusténim piistupu k ndbozenstvi jako vedlejSimu produktu muze byt
odmitnuti terminu nabozenstvi jako védeckého terminu pro jeden jev, o kterém ma potom smysl
se bavit pouze v pragmatické predvédecké rovin€. Boyer (2007) tvrdi, Ze nabozenstvi nemohlo
byt produktem evoluce jednoduse proto, Ze zddné nadbozenstvi neexistuje, ale jedna se jen o rizna
spojeni metapiesvédceni, reflexivnich presvédceni a praktik (Boyer, 2022).

Druhym pfistupem k piivodu nabozenstvi je Adaptacionalistcky piistup. Vychazi z toho,
ze nabozenstvi je Siroce rozsifené a je s lidmi dost dlouhy ¢as, aby se ukazaly jeho mozné vyhody.
Adaptacionalisticky pfistup se tedy snazi odhalit jeho mozné benefity (Sosis 2019). Rozsifuje
pfistup na nejenom jednotlivé prvky nabozenstvi a ndbozenskych ptesvédceni, ale zajima se o
celek. Tvrdi, ze k pochopeni ndbozenstvi je tfeba cely systém, nejen jedna komponenta, napft.
nadpfirozeni aktéti nebo systém norem (Sosis & Kiper, 2014).

Kognitivni védci a evolucni psychologové nabozenstvi, kdyz zkoumaji né¢jakou konkrétni
vlastnost jako adaptivni, tak hledaji, zda existuje obecny psychologicky mechanismus, ktery
selekce zvyhodiiovala, aby jeho vysledkem bylo specifické chovani — ptaji se po psychologickych
adaptacich. Oproti tomu behavioralni ekolog se pta na néco jiného — zda konkrétni chovani vede
ke zvySené fitness jeho vykonavateld. Urcita vlastnost je adaptivni jen v urcitém prostiedi, tedy
X je adaptivni, pokud v prostfedi vede k relativné vyssi fitness nez jiné strategie. Napiiklad
modlitba v jedné komunité mlize pfinést vyhodu, ale v druhé smrt (Sosis & Bulbulia, 2011).

Dle (Sosis & Bulbia, 2011) je metodologicky rozdil mezi behaviordln¢ ekologickym
piistupem a evolu¢né psychologickym. Rozdil spociva v tom, Ze se evolucni psychologie a
castecné i teorie podvojné dédi¢nosti zabyvaji zakladajicimi psychologickymi mechanismy, které
produkuji adaptivni odpovédi. Teorie podvojné dédicnosti vysvétluje lidské chovéani jako
vysledek dvou interagujicich procesii, jako koevoluci genetické evoluce a kulturni evoluce.
Behavioralni ekologové jsou agnosti¢ti vi¢i mechanismiim, psychologickym a fyziologickym.
Misto toho maji predpoklad, Ze selekce vytvofila mechanismus na generovani chovani k tomu,
aby optimalizoval odpovédi v rdmci omezeni (constrains, tradeoffs) v daném prostiedi (Krebs &
Davies, 1997). Rozdily jsou 1 v generovani hypotéz: Behavioralni ekologové odvozuji hypotézy
z optimalizovanych evolu¢né stabilnich modeld, které testuji kvantitativnimi modely z etnografie
a historickych dat. Evolu¢ni psychologové odvozuji hypotézy z neformalniho Gsudku, uZzitim
evolu¢ni logiky, a testuji je experimentdlnimi a dotaznikovymi metodami. Teorie podvojné

dédi¢nosti odvozuje hypotézy z popula¢nich modeld, a testuje hypotézy pomoci fady metod, napf.
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pomoci pocitacovych simulaci, laboratornich a terénnich experimentii a etnografickych

pozorovani dle (Sosis & Bulbulia, 2011).

Otazka, zda je nabozenstvi adaptivni, je konfuzni obdobné, jako kdyz se ptame, zda
nabozenstvi poméaha nasemu zdravi a wellbeingu. Adaptace sama je slozity komplexni jev (Reeve
& Sherman, 1993). Vlastnost je adaptivni, pokud zvysi fitness svému nositeli. Ale adaptace
referuje nejen o procesu piirozeného vybéru, ale i o jeho vysledku. Adaptace jako vysledek fesi
konkrétni, reprodukce ¢i preziti se tykajici ekologicky problém daného organismu (Sosis &
Bulbulia, 2011). NasSe preference sladké a slané stravy je adaptaci, ale dnes nemusi byt adaptivni.
Vyhrat ruskou ruletu je adaptivni, ale takové chovani nemusi byt adaptaci. Adaptace zavisi na
kontextu: Je naptiklad nabozenské chovani X adaptivni pravé v prostiedi A? Adaptaci mize byt
1 vira v nadpfirozené aktéry ¢i systém norem umoziujicich kooperaci; nabozensky systém norem
pritom, zda se, zprosttedkovava kooperaci i v ramei rozsahlych komunit. Nejde tedy jenom o

jednotlivé prvky, ale jde o celek, a k pochopeni ndbozenstvi je tieba cely systém.

Budeme-li nahlizet na nabozenstvi jako na souhrn mechanismt s pozitivnim vlivem na
fitness, (Sosis, 2019), mizeme se zaméfovat na nékteré¢ z nasledujicich prvka: ritual, autorita,
mytus, posvatno, nadpiirozeny aktér, moralni povinnost, smysl. MiiZze se jednat o skupinové a
individualni efekty, a n€které mechanismy mohou byt adaptivnimi strategiemi. Dllezita vSak je
jejich kontextualita ve smyslu jejich adaptace. Kontextem socialni normy, se praveé zabyva nase
vlastni studie, ale neZ k ni pfistoupime, je tfeba nastinit jednotlivé proximalni mechanismy
pozitivniho vlivu ndbozenstvi na zdravi a wellbeing v individualni roviné.

Proximalni mechanismy na individudlni rovin€ jsou patrné. Pokud urcité naboZenstvi
naptiklad limituje nezdravé navyky, jako piti alkoholu a kouteni (Nagel & Sgoutas-Emch, 2007),
muzeme naptiklad ocekavat méné onemocnéni zpusobenych nadmérnou konzumaci alkoholu a
tabakovych vyrobkl. Obdobné pokud dané ndbozenstvi vyzaduje monogamii, povede nizsi pocet
sexualnich partnerti k niz8i prevalenci sexualné pfenosnych chorob a niz§imu poctu nechténych
oté¢hotnéni (McCullough, Carter, DeWall & Corrales, 2012; Simons, Burt & Peterson, 2009).
Opacny, tedy negativni vliv na duSevni zdravi prostfednictvim stresu a negativnich emoci ma
nabozenska ptisluSnost jednotlivce v ptipadé, ze se do konfliktu dostane jeho odliSna sexualni
orientace (napfiklad homosexualita) vic¢i konzervativnimu ptistupu nabozenského uceni (Gibbs
& Goldbach, 2015). Modlitba za zdravi miiZe zlepsit zdravotni navyky (Harrigan, 2011) a obecné
muze nabozenstvi podporovat zdravy zivotni styl (Rew & Wong, 2006). Modlitby, meditace nebo
ucast v ritudlech mohou slouzit ke zvladani stresovych situaci (coping mechanism) a snizit izkosti

a deprese nabozensky zalozenych lidi (Kasi et al., 2012).
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Zprosttedkujici faktor mezi na jedné stran¢ wellebing a na druhé stran€ nabozenstvim a
spiritualitou jsou emoce a sebevédomi (Joshanloo & Daemi, 2015; Van Cappellen, Toth-
Gauthier, Saroglou & Fredrickson, 2014). Nabozenstvi mtze také podpofit dalsi pozitivni emoce

jako odpusténi, pozitivni sebehodnoceni a mindfulness (Bajaj, Gupta & Pande, 2016).

Socialni podpora v komunité je kontextove zavisla. Je znamo, zZe socialita, sit’ vztahli mezi
lidmi spojenymi stejnymi hodnotami, je dobra pro wellbeing (George, Larson, Koenig &
McCoullough, 2000; Lim & Putnam, 2010), zatimco samota a socidlni izolace pfedstavuje
zdravotni riziko (Holt-Lunstad, Smith, Baker, Harris & Stephenson, 2015). Opac¢ny negativni
efekt se tedy ukazuje u nevéticich, ktefi jsou vnimani negativné u nabozenské komunity (Weber,
Pargament, Kunik, Lomax & Stanley, 2012). V tomto kontextualnim podminéni vlivu
nabozenstvi nebo jeho absenci na wellbeing spatfujeme hlavni omezeni dosavadnich studii — vliv
nabozenstvi se studoval ve spole¢nostech, s vétSinovym zastoupenim nabozensky zalozenych,
kde nabozenské vyznani a prislusnost k cirkvim ¢i nabozenskym skupindm ptedstavuji bud’to

jakousi vychozi standardni pozici, nebo dokonce Zadouci normu.

Je tedy mozné, Ze vyhody nabozenstvi jsou nejen kontextualné zavislé, ale pfimo
kontextudln¢ omezené, jak pise Stavrova (2015). Studie zkoumajici souvislost viry na wellbeingu
(Nicholson, Rose & Bobak, 2009) hledala souvislost mezi i¢asti na bohosluzbach a zdravi
jednotlivel v evropskych statech. Tuto souvislost nasla v nékterych evropskych statech, tedy
niz$i ucast na bohosluzbach je spojena s horSim zdravim, ale u Ceské populace toto nebylo
signifikantni. Obdobné dal$i nedavna studie na evropskych populacich (Libby et al., 2021)
ukdzala pozitivni asociaci mezi (self-reported) zdravim a vice proménnymi popisujicimi
nabozenské presvédCeni jen v piipadé Némecka, u dalSich zemi nebyly vysledky statisticky
signifikantni. V Cesku byla dokonce vira v Boha (a dal3i naboZzenské otazky) asociovana s hor$im

zdravim.

Za Uc¢elem prozkoumat vztah mezi ndboZenstvim a wellbeingem v kontextu, kde neni
vétSina nabozenska, jsme pro nds vyzkum zvolili ¢eskou populaci. Po potteby této explorativni
studie jsme metodou sné¢hové koule nasbirali poc¢etnou (N=31.633) skupinu online participanti.
NaboZenska pfislusnost pro potteby nasledné analyzy byla zjisténa prostfednictvim sebeurceni
participantl dle ndboZenské viry, pfesnéji otazky ,,Jaka je vase naboZenska vira?*. Ptali jsme se
specificky na ndbozenskou viru formou multiple choice doplnénou o otevienou odpoved’ jiné,
nikoliv na individudlni spiritualitu nebo jiné jeji projevy. Podle této otazky jsme rozdélili

articipanty pro nasledujici analyzu jako ,,nevéfici, pokud zvolili moznost ,,nejsem ve&rici®.
y y > ) )
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,, VEtici mimo cirkev* byli participanti, ktefi oznacili, Ze véti v Boha, ale nejsou Cleny zadné
cirkve. Nésledovala moznost zvolit pole nejcastéjsich Ceskych cirkvi (Cirkev fimskokatolicka,
Ceskobratrska cirkev evangelicka, Cirkev deskoslovenska husitska) a také jsme poskytli moznost
,,Jind*“ s uvedenim vlastni specifikace, otevienou odpoveéd’. Na zaklad¢ této specifikace v oteviené
odpovédi od participantii jsme spojili vSechny vyskyty Buddhismu jako buddhismus, obdobné

pro judaismus. Dal$i vyznéni byla zastoupena ve velmi malé mife.

Na zéklad¢ dotazniku jsme spocitali 5 samostatnych faktorti pro wellbeing: fyzické zdravi,
dusevni zdravi, ekonomicka situace, hodnoceni vlastni atraktivity, kvalita soucasného
partnerského vztahu. A souc€asné jsme uzivali faktor wellbeingu slozeny z téchto péti zminénych.
Online dotaznik zjistoval komponenty k jednotlivym 5 faktorim. Dale jsme zjiStovali vlastni
hodnoceni altruismu v hypotetickych situacich, které tvotilo agregovany faktor ,,self reported
altruism*. Sirsi (Pseudo)biologickou fitness jsme spoéitali agregovany faktor sloZeny z poétu
soucasnych déti, planovanych déti, biologickych sourozenct, strycti a tet. Sexualni aktivitu jsme
méfili pomoci spocitaného faktoru na zékladé odpovédi na standardizovany dotaznik SOI-R
(Penke & Asendorpf, 2008). Baterie zjiSt'ujici religiozitu zkoumala vlastni diileZitost viry v Boha,
odmeénu a trest po smrti. Statisticky jsme zjistovali asociaci fokalnich proménnych (zminénych
agregovanych faktord jako napft. fitness nebo fyzické zdravi) pomoci ANCOVA s pohlavim a

nabozenstvim participantl jako fixed factors, vék byl kovariat.

NaSe hlavni zjiSténi je nasledujici: Teorie o pozitivnim vlivu néboZenstvi na zdravi a
wellbeing byla vétSinou testovana zejména jen v majoritné naboZenskych spolecnostech. V
kontrolni spole¢nost k této teorii — v ateistickém Cesku z analyzy vyplyva, Ze niboZzenstvi
neprospiva (obdobné jako v né€kolika zminénych studiich), fyzické zdravi 1 duSevni zdravi
negativné koreluje s religiozitou u participantl této studie. Vysvétlujeme to tim, Ze nabozenstvi
v kontextu, kdy je minoritni, je odklonem od normy a to s sebou pfinasi stres (Stavrova, 2015),
socidlni podpora tedy v tomto socidlnim kontextu nefunguje jako zprostfedkujici faktor pro

nabozenstvi a wellbeing.

Druhym zjisténim je, Ze ndbozenska aktivita (mefend podle frekvence navstév kostela,
spole¢nych modliteb apod.) u katoliki je asociovana s vyS$im wellbeingem (oproti jinym véficim,

kteti maji tuto frekvenci niZsi). To odpovida studii, podle niZ obecna aktivita v komunité zvysuje

wellbeing véticim 1 neveéticim (Galen, Sharp & McNulty, 2015; Galen, 2015).

Tretim zjiSténim je vyS$i mordlni sebehodnoceni véficich oproti moralnimu

v

sebehodnoceni nevéficich. U katolikii jako podskupiny jsou frekvence spolecenskych

religioznich aktivit a dualezitost vlastni viry pozitivné asociovany s vyS$im moralnim
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sebehodnocenim. Mozné vysvétleni této souvislosti s vy$§im sebehodnocenim poskytuje vyssi

schopnost si odpoustét u vericich (Krause, 2017).

Ctvrtym zji§ténim je pozitivni vliv ndboZenstvi na fitness, tedy na podet genti pfedanych
do dalsi generace prostfednictvi potomki a dalSich pfibuznych. Tento efekt vykazuje stfedni

velikost a zd4 se byt v kontrastu s nizsi sexualni aktivitou (oproti nevéticim).

Je nutné poznamenat, ze Slo o explorativni studii s vétSim mnozstvim pomérné Siroce
pojatych faktort. I kdyz byla provedena Benjamini-Hochberg kontrola na vicecetné testy,
predstavuje velké mnozstvi proménnych v exploracni studii samo o sob¢ velkou limitaci pro
ptipadné kauzélni usuzovani. Taktéz velikosti zminénych efektli byly spiSe malé. Spekulovat
bychom mohli o adaptivni roli ndbozenstvi ve smyslu vyssi fitness. A nakonec je tfeba zminit, Ze,
a¢ nase data naznacuji vztah mezi nabozenstvim a zdravim a wellbeingem, cely systém muze mit
v ¢eské spolecnosti zdrovent oboustrannou kauzalitu na nckolika riznych urovnich. Pokud

7w

srovnavame jen napft. katoliky mezi sebou, vyssi Gi¢ast na spolecenskych ndbozenskych aktivitach
vede k benefitim. Pokud vSak srovnavame celou spolecnost, nevétici z tohoto srovnani vychazi
jako zdravéjsi. Zalezi tedy na kontextu, respektive na tom, co je v dané spole¢nosti normalni ve
smyslu nejcastéji zastoupené. Na vétici mimo cirkve tak mize dopadat dvoji negativni Gcinek:
chybi u nich pozitivni dopad na wellbeing a zdravi pramenici ze socidlnich vazeb pfi participaci
na spole¢nych nabozenskych aktivitach, a zaroven maji zvyseny stresovy faktor zptisobeny tim,

Ze jejich vnitini presvédceni je proti spoleCenskému normalu.
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1.5 Experimentalni filosofie

V historii filosofickych debat se ucastnici Casto spoléhali a odvolavali na své intuice,
sdilena presvédCeni a obecné nazory. AvSak mnohdy opomijeli nutnost podlozit své odborné
intuice o lidovych konceptech empirickymi daty. Soucasny smér ,,experimentalni filosofie*
prokazuje jistou intelektualni pokoru tim, Ze zkouma, jak lidé skute¢né premysli o zakladajicich
filosofickych konceptech. Vznik a vyvoj experimentalni filosofie, co do rozsifeni souboru metod,
1ze ptirovnat analogicky k vzniku analytické filosofie na pocatku dvacatého stoleti. Analyticka
filosofie se tehdy snazila o zptesnéni filosofie a priblizeni se pfirodnim védam uzitim logického

aparatu a logickou analyzou jazyka.

Nepovazujeme vSak experimentalni filosofii za revolué¢ni zménu paradigmatu v ramci celé
filosofické discipliny. SpiSe ji vidime jako extenzi metod, které ptebira od rychle se rozvijejicich
socidlnich véd, kognitivni védy, a experimentalni psychologie. Experimentalni filosofie ma
zajem o stejné problémy jako dosavadni filosofie, pficemz rozsifuje zkoumani o systematické

experimentalni studie, které zahrnuji i statistickou analyzu.

Nabizi se otdzka, zda lze ,,experimentalni filosofii* viilbec oznacit za filosofii, nebo je
oddélenou védni disciplinou bliz§i spiSe psychologii. Historicky vyvoj véd je sousledem
postupného vydélovani odbornych disciplin od filosofie v prvnim kroku, nebo od jinych véd
v kroku druhém. Prikopnici experimentalni filosofie Joshua Knobe a Shaun Nichols ve
svém manifestu rozviji téma, jak funguji lidské bytosti — pfedev§im jak funguje lidska mysl
(Knobe & Nichols, 2008). Tato, otazka byla v centru zapadni filosofie po celou svou dobu trvani.
Co do obsahu z4jmu povazuji jeji prikopnici experimentalni filosofii za kontinudlni s tradi¢nimi
piistupy filosofie. Nova je pro filosofy vyzva vstoupit do dialogu s empirickou skutecnosti,

piicemz tradi¢ni analytické metody zlstavaji.

Alexander, Mallon a Weinberg, (2014) definovali pozitivni a negativni program
experimentalni filosofie. Pozitivni program povazuje laické intuice ohledné filosofickych
konceptli za vyznamny zdroj filosofického poznani. DilleZité je, Ze pozitivni program nespoléha
jen na vlastni intuice konkrétni jedné osoby, ale srovnava je s dal§imi lidmi ve spolecnosti.
Empirické vyzkumy poskytuji informace o psychologickém statusu dané intuice, ktera odrazi
pravdu o urcitém filosofickém konceptu (Alexander, Mallon & Weinberg, 2014). Kriticky vici
tomuto pfistupu je negativni program, ktery argumentuje tim, Ze jednak intuice nejsou
spolehlivym zdrojem filosofického poznani a jednak nejsou Siroce sdilené mezi lidmi. Existuje

totiz zna¢na disparita mezi lidovymi intuicemi, které jsou charakteristické neostrymi koncepty,
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na jedné strang, a sofistikovanymi, detailn¢ propracovanyma pojmy odbornych filosofti na strané

druhé.

Jedno z nejdiskutovanéjSich témat experimentalni filosofie je tzv. Knobtv efekt (Knobe,
2003; Nichols & Ulatowski, 2007). Tento efekt popisuje, ze laici pfisuzuji intencionalitu daného
jednani podle moralni valence jeho vedlejsiho efektu. Vedlejsi efekt jednani je povazovan laiky
za umyslny, pokud ma negativni valenci, zatimco v opacném piipad¢ (s pozitivni valenci), neni
poklddan za Umyslny. V Knobové efektu tedy pozorujeme, ze mordlni soud hraje roli

v pfisuzovani intencionality.

Problém osobni identity je nepochybné jednim z tradinich filosofickych témat.
Analogickou souvislosti moralniho soudu s konceptem zachovani osobni identity se prave zabyva
pata kapitola této disertacni prace. Filosofové se snazi najit hranice zmény, které vymezuji
podminky zachovani osobni identity ¢lovéka, presnéji feeno, za jakych podminek osoba zanika
a za jakych pretrvava. Zakladnim kritériem je mira podobnosti, kterou si ¢lovék musi zachovat
b&hem riznych zmén, abychom mohli usoudit, Ze se stale jedna o jednu a tu samou osobu (Tobia,
2015). Problém studia zachovani osobni identity v ramci experimentalni filosofie detailné
analyzovala Michaela Jirout KoSova (2020), jeZ je rovnéz prvni autorkou naseho ¢lanku (Jirout
Kosova, Kopecky, Oulovsky, Nekvida & Flegr, 2021) obsazeného v paté kapitole této disertacni

prace.

Prvni a zdsadni experimentalni studie tykajici se osobni identity provedli Nichols, Prinz a
Strohminger (Prinz & Nichols, 2016; Strohminger & Nichols, 2014; Strohminger & Nichols,
2015). Ukazalo se, ze kliCovymi determinanty pro zachovani ¢i naruSeni osobni identity jsou
schopnosti a vlastnosti tykajici se mezilidskych vztaht, napt. empatie, svédomitost, krutost nebo
sobectvi. Koncept diachronic identity se tyka zachovani identity v ¢ase. Prinz a Nichols (2016)
nez pamét’, aktérstvi nebo narativ. Koncept esencidlniho moralniho j& (Strohminger & Nichols,
2014) tika, ze pravé moralni slozka je jaddrem osobni identity. Tuto mySlenku dale autoti potvrdili
v nasledujici studii (Strohminger & Nichols, 2015), ve které blizci pacientli trpicich
neurodegenerativni poruchou hodnotili zachovani osobni identity. Ve varianté, kdy symptomy
nemoci ménily moralku, byla tato zména hodnocena jako vétsi nez v ptipad€, kdy nemoc

zpusobovala amnézii.

Strohminger, Knobe a Newman (2017) déle ptepracovali koncept ja (self) pro laiky,

piicemz zduraznili existenci uzsiho konceptu pravého ja (true self). Toto pravé ja je podle nich

vvvvvv
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Hypotéza, Ze pravé ja je vnimano obecné jako morélni a vnitin€ dobré, mize byt vysledkem toho,
jak si lidé konceptualizuji esence, ale mtze byt také provazano s nasi potfebou socialnich vazeb.
Moralni v tomto kontextu neni mysleno abstraktné jako eticka teorie, mini se tim néco, co

zastupuje vztahy k druhym lidem a prosocialni chovani.

Obdobn¢ Heiphetz, Strohminger a Young (2017) identifikovali roli socialnich vazeb jako
kli¢ovou pro osobni identitu. Analyza odhalila souvislost mezi vnimanou dilezitosti komunity a
typem moralniho piesvédCeni. Zmény v Siroce sdilenych moralnich presvédcenich by vedly k
radikaInéjsi zméné identity nez zmény v kontroverznich moralnich pfesvédcenich. Diivodem je,

ze Siroce sdilend ptesvédceni jsou vice spjata se vztahy v rdmci komunity.

Tobia (2016) zkoumal smér — pozitivni nebo negativni — hypotetickych zmén. Zaméfil se
na roli mezilidskych vztahii pro zachovani osobni identity pomoci myslenkového experimentu
s reverzni situaci slavného ptipadu Phinease Gage (v ptivodni historické verzi se muz po urazu
hlavy radikalné moralné¢ zménil k hor§imu, v této nové hypotetické verzi se muz po razu hlavy
radikalné moralné zlepsi). V ptipad¢é moralniho zlepSeni participanti ve studii méli tendenci fikat,
ze se stale jedna o stejnou osobu. Avsak v originalni verzi, kde doslo k moralnimu zhor$eni, fikaji
spiS opak. PrestoZze obé zmény byly v zdsadé¢ obdobné radikalni, negativni varianta vedla
k z&véru, Ze identita osoby byla porusena zasadnéj$im zptsobem. Tobia tvrdi, Ze v otdzce osobni
identity nezalezi na rozsahu zmény, ale jde o presvédCeni, ze praveé ja je povazovano za esencialné
dobré. Normativita, kterd je spojena se socialni a skupinovou dimenzi, tvofi zékladni aspekt
osobni identity. Heiphetz, Strohminger, Gelman a Young (2018) obdobn¢ zjistili, Ze dospéli
respondenti povazovali zménu dobrého moralniho piesvédceni na Spatné za vice zavaznou zménu
ohrozujici zachovani osobni identity. U déti tento rozdil nezaznamenali. Domnivame se vSak, Ze

absence tohoto jevu je disledkem designu studie a malého vzorku participantd.

V nasi studii (Jirout KoSova et al., 2021), ktera je soucasti 5. kapitoly této prace, jsme se
zaméfili na experimentalni vyzkum détskych filosofickych intuici ohledné zachovéani osobni
identity — testovali jsme teorii esencialniho moralniho ja ve vyvojovém kontextu. Nase prace se
od studie (Heiphetz et al., 2018) liSi v n¢kolika zadsadnich ohledech. Zavedli jsme vice kategorii
zmény, zahrnuli jsme oba sméry zmén, rozsifili jsme vékové kategorie a zejména jsme nékolikrat
znasobili pocet UCastnikll studie z fad déti a teenagerli. Zdmérem bylo prozkoumat roli moralni
kategorie ve srovnani s ostatnimi (fyzicky vzhled, pamét’, charakter, percepce, kognice) v tom,

jak se zména v dané kategorii projevi na vnimani zachovani osobni identity. Testovali jsme

nasledujici hypotézy: Moralni zmény budou hodnoceny jako nejvétsi zména pro osobni identitu.
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Negativni zmény budou hodnoceny jako silngj$i oproti pozitivhim zménadm uvnitt kategorie.
Negativni moralni zmény budou hodnoceny jako celkové nejvétsi. Taktéz jsme planovali

exploracné popsat efekt véku a pohlavi na kategorie.

Na platformé Open Science Framework jsme studii pre-registrovali (https://osf.i0/qj7k6/)
pied samotnym sbérem dat. Studie se zlcastnilo celkem 267 respondentil, z nichz jsme Cast
vyloucili z analyzy z diivodi vysokého nebo nizkého véku, protoze nedostatecné porozuméli
zadani nebo rozhovor nedokoncili. Do analyzy bylo zatazeno 217 participantt (56,4% zeny, vék
6-15, primérny vék 11). Participanty jsme zvali na rozhovor béhem Veletrhu védy v Praze,
jednalo se o volnocasovy festival pro rodiny s détmi pofddany ¢eskou Akademii véd. Prave timto
zpusobem jsme mohli nabidnout Gc¢ast ve vyzkumu détem v doprovodu rodict, aniz by situace
vyzadovala jejich pfitomnost v prostorach fakulty a finan¢ni kompenzaci. Timto jsme zajistili
ucast i participantl (respektive jejich rodicit), ktefi nebudou motivovani finanéné nebo nebudou

altruistickymi podporovateli védy.

Samotné otazky pro ucastniky se tykaly zmény osob ve specidlni sci-fi komote. Osoba
byla specifikovana jako: jejich kamarad, n€kdo, koho znaji, nebo néjaky ¢lovék obecné (tfi druhy
scénafe, od nejosobnejSicho az po neutrdlni, jejichz prostfednictvim jsme chtéli odstinit roli
mezilidskych vztahil). Zmény byly v Sesti kategoriich: fyzick4 — vzhled, kognitivni — inteligence,
moralni — laska ke druhym nebo kruté/vlidné jedndni, charakter — lenost, pamét’ — Zivotni
zkuSenost, percepce — zrak. Kazda z kategorii byla uvedena v negativnim 1 pozitivhim sméru
zmeény. Dohromady odpovidal kazdy z participantli na 14 otazek. Otazka pokazdé znéla, jak moc
se zméni ta nejdilezitéjsi ¢ast osoby, ktera ji d&la tim, kym doopravdy je. Skala byla od nuly —je
stale stejnym Clovékem a stale ma své nejdilezitéjsi vlastnosti, az do Sestky — neni tim samym
kombinaci ¢isel a kruht s rostouci velikosti, ¢imz jsme se snazili napomoci détem s dosud

nerozvinutymi ¢tenafskymi dovednostmi.

Ve studii jsme zjistili nésledujici: zmény v moralni kategorii mély ve vypovédich
respondentll ze vSech kategorii nejvétsi vliv na vnimanou zménu osobni identity. Negativni
zmeéna byla vnimana jako signifikantné vétSi zména ja nez pozitivni, ve vSech kategoriich kromeé
fyzické. Nejvyznamnéj$i byla moralni kategorie, ovSem také ztrata paméti byla vnimana jako
popsat vliv véku jako biologického faktoru na hodnoceni zachovani osobni identity. Pro tyto
potieby jsme rozd¢lili participanty dle véku do tii kategorii, 6-8, 9-11 a 12-15 (dle vyvojovych
fazi viz Gibbs, 2019). Zaznamenali jsme, ze relativni diillezitost moralni kategorie roste s vékem.
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Nejvyznamnéjs$i zmeéna ziejmé nastava okolo véku deviti let, zvyraziiuje se obzvlasté kontrast
mezi moralni a fyzickou kategorii, zatimco pamét’ zGstava blizko moralni kategorie. Taktéz jsme

zachytili vyznam osobn¢j$iho scénare, pii1 kterém byla moralni kategorie vnimana jako relativné

vvvvvv

Nase vysledky podpotily teorii 1 u déti, ze moralni kontinuita je zasadni pro zachovani
osobni identity — teorii pravého moralniho ja. Osobni identita je vnimana jako poruSena, zvlasté
pokud dochézi k negativni moralni zménég. Taktéz role paméti/vzpominek je dilezita, specificky
paméti vazané na mezilidské vztahy (vzpominky na blizké lidi apod.). Ostatné uz od Locka az po
soucasné vyzkumy (Nichols & Bruno, 2010) se ukazuje, Ze vzpominky a psychologické
1 v nasi studii s détmi plati, ze moralka je dulezitéjsi nez pamét’ (Prinz & Nichols, 2016). Oproti
obdobné studii (Heiphetz et al., 2018) se nam podafilo i u déti replikovat stejny efekt pravého

moralniho ja, jako u dospélych.
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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

48



Moralni problémy autonomnich vozidel 269

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
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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:
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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

59



ALE SOCIETY {2023} 38:037-245

%39

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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2

:::::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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Fg. 5 Secretparlisrnent. F-axis devas the frsction of sabjects sehect-
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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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minliry vide by sabjects who chome boween various sirsegies in
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

€1 Springer

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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2.3 Obava ze ztraty vlastniho aktérstvi
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dopravnich prostredki

Fear of losing personal agency and the absence of a moral agent in autonomous
transportation vehicles
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Abstrakt:

Diskuze o filosofickych problémech spojenych s nastupem autonomni dopravy je ¢asto spojena
s negativy a je vedena v duchu techno-pesimismu. Vyznamny prostor v této debaté je vénovan
aplikaci vozikového dilematu (,.trolley problem*) do tidicich algoritml vozl. V této eseji se
vSak zamyslime nad dal§im problémem naSich morélnich intuic — otazkou moralniho aktérstvi.
Pocit morélni odpovédnosti si zada faktickou kontrolu nad situaci a kauzalni odpovédnost. O tu
byvaly tidi¢ jako pasazér autonomniho vozu pfichazi, ale pfesto muze citit vinu. Prioritné
bychom se méli soustfed’ovat na moralni psychologii uzivatele, spiSe nez hledani optima kolizi
pro algoritmy. V eseji poukazujeme na historické paralely absence aktéra v automatickych
systémech i na to, Ze lidé sndze pfijimaji autonomni nakladni dopravu nez dopravu osob. Dale
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nastiniujeme mozné zpusoby feSeni pfesunu odpovédnosti, a to nejprve prostifednictvim
analogie s fidiCem pfichazejicim o aktérstvi nastupem do vozu hromadné dopravy. Mozny
operator autonomnich vozi, ktery na provoz dohlizi misto skute¢ného fidi¢e, mize predstavovat
docCasné opatteni. SkuteCnou alternativou moralni odpovédnosti by se ale mohl stat fiktivni
moralni aktér dosazeny provozovatelem vozl. Oprosténi se od vlastnictvi autonomniho vozu
osvobozuje lidi od kone¢ného vnimani moralni odpovédnosti, takze kratkodobé vypljcky,
sdileni nebo hromadné doprava by mohly byt dalsi vhodnou odpovédi na tento psychologicky
fenomén.

Abstract:

Discussion about philosophical problems associated with the rise of autonomous driving is often
associated with negatives and is conducted in the spirit of techno-pessimism. A significant space
in this debate is dedicated to the application of the “trolley problem” to vehicle control
algorithms. However, in this essay, we reflect on another problem of our moral intuitions — the
question of moral agency. The feeling of moral responsibility demands factual control over the
situation and causal responsibility. The former driver, now a passenger in an autonomous vehicle,
loses this control, but may still experience guilt. Primarily, we should focus on the moral
psychology of the user rather than searching for collision optima for algorithms. In the essay, we
point out historical parallels of the absence of agency in automated systems and the fact that
people are more accepting of autonomous freight transportation than personal transportation.
Furthermore, we outline possible ways to shift responsibility, starting with an analogy to a driver
losing agency when entering public transportation. A possible operator of autonomous vehicles,
overseeing the operation instead of a real driver, could serve as a temporary solution.
However, a fictional moral agent appointed by the vehicle operator could potentially become a
genuine alternative to moral responsibility. Detachment from ownership of an autonomous
vehicle frees individuals from a final perception of moral responsibility, so short-term rentals,
sharing, or public transportation could be suitable responses to this psychological phenomenon.
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Uvedeni technologickych inovaci v podobé propojeného a autonomniho fizeni pro
individualni a hromadnou dopravu s sebou nese kromé jiného pfilezitosti pro pozitivni zmény v
podobé snizeni dopadu dopravy na zivotni prostiedi, zvySeni bezpecnosti pro cestujici, a také
finan¢ni a Casové uspory (Talebpour & Mahmassani, 2016). Ptesto je spole¢enska debata o

téchto inovacich vedena v roviné moznych negativ (Kopecky, 2019).

Celé subzanry védeckofantastické literatury se zabyvaji konfliktem mezi protagonisty a novymi
technologiemi. Konflikt pfedstavuje pole moznosti pro atraktivni d¢j, zatimco bezproblémové
Cisté techno-optimistické prostiedi je inertni a Ctendisky nezajimavé. Lze proto ocekavat, Ze se i
spoleCenskéd diskuze bude ubirat techno-pesimistickym smérem, zaméii se na negativa a
konkrétni etické otazky. Ackoli v tomto textu feSime namisto strojovych zabijakli ¢i
vSeobjimajici virtualni reality ze science fiction obavy vSedniho dne, které odrazeji nase lidské

moralni intuice, sci-fi kultura hraje pfimou kauzalni roli i v této oblasti, jak doklddame v

nasledujicim odstavci.

Mohli bychom ocekavat, ze se ¢tenafi a fanousci fantastiky, vzhledem k jejim odkaziim na
zneuziti technologii, odlid$téni, limitace a dalSi problémy s fiktivni technologickou
budoucnosti, stanou obezfetnéjsimi pii moralnim zvaZovani piinost futuristickych inovaci. Na
zéklad¢ empirického Setfeni (Laakasuo et al., 2018) zkoumajiciho moralni schvalovani
technologického vylepSovani ¢loveéka (enhancement) autofi zjistili, Ze jsou znalosti a pfiznivy
vztah k science fiction s timto souhlasem asociovany pozitivné, tedy Ze lidé s fantastikou 1épe
obezndmeni moraln¢ vice schvaluji enhancement. Otevienost vic¢i zkuSenosti (z

pétifaktorového modelu osobnosti) s timto schvalovanim naopak asociovana nebyla.

Ptejdéme ale od enhancementu a beletrie k hlavnimu tématu této eseje, kterym jsou
prekazky pro pfijeti autonomni dopravy, a to nikoliv ptekdzky technické, ve smyslu naptiklad

optimalizace konstrukce vozovky a softwaru dopravnich prostredk, ale prekazky vyvstavajici
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z nasi lidské mysli a naSich hodnot, a jejich mozna feSeni, kterd se pokusime nastinit v zavéru.

Tradi¢ni a Siroce diskutovany ,,vozikovy problém* (anglicky termin “trolley problem” odkazuje
na vz tramvaje a pieklada se jako vozikové, tramvajové nebo drezinové dilema) piedstavuje
ukol pro programatory fidiciho softwaru autonomnich dopravnich prostiedkt. Ti spolecné s
filosofy hledaji optimélni moralni rozhodovaci pravidla, ktera by mohla byt uplatnéna v piipade
poruch nebo dopravnich nehod, pii nichZ vznikaji moralni dilemata. Jde o situace kdy, pokud
nezasahneme, dojde jist¢ ke ztrat¢ na X zivotech. Pokud zasdhneme a riziko odvratime,
nasledkem bude pravdépodobné nezamyslena §koda na Y Zivotech, pticemz X>Y (Foot, 1967;
Jarvis Thomson, 1985; Lin, 2015; Cemy, 2020; Kopecky et al., 2022). V téchto dilematech
stoji pfed moralnim aktérem ¢i strojem na jeho misté proti sobé omise (nejednat, a jisté nechat

zemiit X lidi) a komise (jednat, a pravdépodobné nechat zemftit Y [X>Y] lidi).
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Jinym typem je zachranaiské dilema (Sundvall et al., 2023), ve kterém se ma moralni aktér
nebo jeho pripadny roboticky ekvivalent rozhodovat mezi dvéma komisemi: zachranou A, pfi
kter¢ zemie B, anebo zachranou B, pii kter¢ zemie A. V zéachranaiském dilematu

nepfedpokladame omisi, pii niz bychom nechali zemfit A 1 B.

Myslenkové experimenty zabyvajici se zachranou a necinnosti vedouci k amrti —
vozikovy nebo zachranatsky problém — vSak nejsou jedinymi moznymi typy problému a
domnivame se, Ze pro kontext spoleCenského piijeti autonomniho fizeni nejsou ani témi
automobilu, jehoz ochota pfijmout autonomni fizeni miize mit vétsi dopad, nez nalezeni
optimalniho feSeni vozikovych problémul. Misto na dilemat omisi a komisi pro aktéry, at’ uz
lidské nebo jejich robotické alternativy, vyvstavaji dva spojené problémy: ztrata aktérstvi a
absence moralniho aktéra. Tyto problémy jsou relevantni nejen pro tvlrce autonomnich
dopravnich prostredkd, ale 1 pro dalsi filozofickou debatu tykajici se s lidmi interagujicich
strojii s umélou inteligenci obecné. Navrhy feSeni problémi s pfijetim autonomni dopravy,
které se podati hypoteticky nalézt, tak budou nésledné aplikovatelné i v odlisnych sférach etiky

robotiky, naptiklad u pecovatelskych nebo armadnich roboti, které maji vyssi stupné volnosti.

Jak jsme uz uvedli, za centralni problém nepovazujeme mozné suboptimdlni nastaveni
moralniho softwaru vozidla zodpovédného za feSeni vozikovych dilemat z pohledu nékterych
etickych teorii (naptiklad konsekvencialismu nebo deontologie), ale fidiciv strach z promény
jeho role aktivniho aktéra na pouhy pasivni subjekt. Situaci navic zhorSuje ztrata skute¢ného
odpovédného moralniho aktéra. Citime-li se totiz zodpovédni za nastalou situaci, chceme nad
ni mit rovnéZ realnou kontrolu, a pfesune-li se zodpovédnost na nékoho jiného, pozadujeme,

aby byl onou odpovédnou osobou skute¢ny moralni aktér.
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Na zaklad¢ dat z Eurobarometru 2014 piinesli autofi (Hudson, Orivska & Hunady, 2019)
pro tuto tuvahu dva pfinosné poznatky. Zaprvé zjistili, Ze je vefejnost oteviencjsi
autonomnim nakladnim voziim nez autonomnim osobnim voziim. To muize byt dano tim, ze se
absenci aktéra i posadky jako takové v Cist¢ nakladni dopravé situace moralniho pométovani
zjednodusi. Dle druhého zjisténi urcuje technofobie k robotiim métena dle Nomura et al., 2007

také negativni postoje k autonomnim vozim.

Jako tradi¢ni historicky ptiklad technofobie a strachu ze ztraty aktérstvi miizeme uvést vytah,
ktery je svym zptsobem obdobny problému chybégjictho moralniho aktéra u autonomniho
vozidla. Obecnou vetejnost znepokojovala absence operatora v nové zavedenych automatickych
vytazich, byl tedy zaveden nahradni (lidsky) operator. Jeho zodpovédnost se sice vazala pouze
ke stisknuti tlac¢itka podlaZzi, cestujici se vSak diky jeho pfitomnosti citili pfijemnéji a sluzeb
vytahu vyuzivali mnohem ochotnégji. Tato historickd kuriozita ilustruje lidskou potiebu byt
schopen identifikovat konkrétniho aktéra, ktery ponese plnou moralni odpovédnost za mozna
feSeni potencidlné nebezpecnych situaci. To mize souviset s vnitini intuici, Ze pouze lidsky
aktér zvladne mit situaci nalezit€¢ pod kontrolou, klicovou roli zde ale pravdépodobné hraje
moznost ukdzat na n€koho redlného jako na nositele moralni odpovédnosti. Uziti ,,vytahového
feSeni“ u autonomniho vozu za pouZiti emulace role fidice fidicim softwarem by ziejme
neuspokojilo lidské obavy, protoze by dostatecné nezohlediiovalo lidskou intuici tykajici se
chybéjiciho lidského moralniho aktéra. Inspiraci pro vhodné feSeni, které popiSeme v

nasledujicich odstavcich, bychom mohli najit u hromadné dopravy.

Ridice behem ovladani vozidla €ini moralnimi aktéry nutnost Celit mnoha dil¢im moralnim
dilematiim, od dodrzeni pfedepsané rychlosti, pravidel pro predjizdéni a parkovéni, az po
zavazna provinéni, jako je jizda pod vlivem drog. V ptipad¢ autonomnich vozl se vSak z

puvodnich fidi¢h stavaji cestujici — pasazéfi (Kopecky, 2019). Tim piestavaji byt schopni
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nasledovat ¢i porusovat relevantni pravidla a tedy i Celit pfisluSnym mordlnim dilematim.
Chovani autonomniho vozu bude v souladu s platnymi regulacemi, které tato dilemata dopiedu
vylouci (jde o analogii k uziti hypotetické ,,moralni pilulky* branici konzumentovi po poziti
chovat se v rozporu s moralkou). K obdobné proméné¢ dochdzi u fidict osobni dopravy pii
nastupu do vozidla dopravy hromadné: i zde dobrovolné méni sviij status moralniho aktéra na
pouhého pasazéra. Identifikuyjme dva mozné diivody pro obvykle bezproblémové piijeti tohoto

posunu.

Prvnim diivodem usnadiiujicim dany pfechod je nezménéna fyzicka pritomnost fidice ve vétSing
prostiedkli hromadné dopravy. Je tak zachovan moralni aktér, ktery ovlada vozidlo a nese
zodpovédnost a mordlni vinu za ptipadnou nebezpecnou situaci. Pfipadny pienos piimo moralné
zodpoveédné osoby do autonomni osobni dopravy se ukazuje pfilis slozitym az nemoznym. Lze
si vSak predstavit zivého ¢loveka bez realné zodpoveédnosti dosazovaného na prechodnou dobu
"za volant", tj. do role moralniho aktéra, jinak autonomné fizeného vozidla. Docasné zde, stejné
jako v ptipad¢ vytahu, znamend, dokud si spolecnost nezvykne. Druhy divod, pro autonomni
osobni vozy jiz pln¢€ aplikovatelny, je moznost nebyt vlastnikem/provozovatelem autonomniho
hromadného/osobniho vozidla. Cestujici v hromadné dopravé nenesou Zadnou pravni, moralni

ani psychologickou odpovédnost, coZ z nich déla doslova moralni ,,Cerné pasazéry*.

.....

psychologickou odpovédnost za nasledky jednani fidiciho softwaru, a to 1 navzdory tomu, ze
jiz nebudou fyzicky ovladat volant, pedaly, ani paky. Pozadované ztraty psychologické
odpovédnosti miizeme dosdhnout ndhradou osobniho vlastnictvi vozu kratkodobymi pronajmy

nebo sdilenim u specializovanych spole¢nosti. Pfesun vlastnictvi autonomnich vozl z majetku
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uzivatelll zmens$i vnimanou moralni odpovédnost za ptipadné moraln¢ relevantni pochybeni

vozu pfi feseni dopravnich situaci a ptipadnych nehodach.

Toto feSeni zaroven odpovidd na otdzku, zda by m¢l byt fidici software regulovan statem,
vyrobcem (automobilkou) ¢i softwarovymi vyvojafi — psychologickd vina i1 moralni
odpovédnost padne na vlastnika a provozovatele sdilenych vozi. Marginalizujeme moralni

aktérstvi pasazéra, ale zachovavame moralni odpovédnost provozovatele.

Riaznou miru moralni odpovédnosti ,fidice™, nebo Iépe fe¢eno posadky autonomniho vozu v
rovin¢ viny nebo zasluh, zkoumali McManus & Rutchick (2019) na modelovych situacich
adaptovaného vozikového problému pievzatych ze studii Bonnefona et al. (2016). Participanti
hodnotili vinu ¢i zasluhu posadky v zavislosti na sobeckém/altruistickém rozhodnuti vozu
pii kolizni situaci. Ukazalo se, Ze nejvice viny nebo zasluh ptisuzuji ocekavatelné posadce —
,1di¢i* vozu v piipadé¢ manudlniho fizeni vozidla, a naopak nejméné v pfipadé, ze byl
vyrobcem plné nastaven fidici software. Z ptikladl rtiznych mezistupiii intervenci posadky
a prednastavené¢ho softwaru od vyrobce vyplyva, ze redukce aktérstvi na strané ,,fidice*
(posadky) vede ke snizeni vnimané viny ¢i zasluh posadky za Spatné ¢1 dobré nasledky feSeni
koliznich situaci. I kdyZ je tento empiricky vyzkum zaloZen na vozikovych problémech
komise a omise, naznacuje, ze zde existuje mozZnost omezenim kompetenci pasazérti prenést
moralni vinu z posadky na vyrobce. V navazujicim vyzkumu (Bennet et al., 2020) hodnotili
participanti pfisuzovani viny ,,fidi¢i* dle riznych stupnli automatizace. 1 kdyz se s nariistajicim
stupném automatizace piisuzovana vina ,.fidice* redukovala smérem k dal§im zucastnénym
stranam, jako napiiklad k zminénému vyrobci, piesto ve vSech piipadech moralni vina padala

dle nazoru participantti i na ,,fidice* — posadku autonomniho vozu.

Zavérem shriime, Ze by problém laickych moralnich intuic tykajicich se ztraty vlastniho aktérstvi

mohl nalézt ¢astecné feSeni ve zméné vlastnickych vztahli smérem k vyuzivani vozu
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formou kratkodobych vyptjcek a sdileni, nebo vétSinovym nahrazenim soukromé dopravy
dopravou hromadnou. Cilem je pfesun bfemena moralni odpoveédnosti z byvalych fidi¢h na
nové majitele. Druhy problém, a sice absenci moralniho aktéra, miizeme zkusit fesit analogicky k
obsluze vytaht pfechodnou piitomnosti lidskych operatorit v autonomnich vozech hromadné
dopravy. Dals$im krokem by mohlo byt zavedeni fiktivnich moralnich aktért, jako je firma
provozovatele/vlastnika, nebo do budoucna dokonce dostatecné sofistikovanych stroji. To by
vSak vyzadovalo zahdjeni spolecenské a filosofické diskuze o umélych bytostech jako mozné

extenzi pro moralni aktéry.

Obecné problémy, jako je technofobie vii¢i robotiim, mohou byt vyfeSeny prostiednictvim
fenoménu habituace. Vyrovname-li se s pravdépodobné roky trvajici dobou habituace na
rizné roboty ve spole¢nosti na zakladé pozitivnich osobnich zkuSenosti (jak miiZeme vidét
napiiklad v japonské kultufe), mlize se naSe obava z absence mordlniho aktéra postupné
transformovat do pozitivniho vztahu k novému typu umélého aktéra. Ochota ke sdileni a
pfechodu k hromadné doprav€é na jedné stran€, a moralni hodnoceni chovéni robotl a
autonomnich vozidel na strané¢ druhé, museji byt dale nalezit¢ empiricky zkoumany, a to
napiiklad formou hodnoceni jednotlivych navrhii skrze dotaznikova Setfeni. Jenom tak bude

mozné zhodnotit efektivitu naSich navrhil a posunout je k moZzné implementaci.
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3. Evoluc¢ni psychologie

3.1 Vliv latentni toxoplazmo6zy na hodnoty
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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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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
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Figure |, Associaten of toxoplsmests md sex on health,

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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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,
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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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4. Kognitivni a evolu¢ni pristupy k naboZenstvi

4.1 Vliv nabozZenstvi na wellbeing, fitness, fyzické a duSevni zdravi
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Abstract

Despite a large volume of research on the impact of religion on different aspects of life,
there is still a lack of studies from post-communist countries. In the current study, we
aimed to fill this gap by investigating the relationship between religion and wellbeing,
physical and mental health, education, sexual behavior and biological fitness among the
Czech population. We managed to collect responses from 31633 participants and
divided the sample into seven categories based on the type of religious belief and
denomination (nonbelievers, believers without denomination, Catholics, Evangelicals,
Hussites, Buddhists, Jews). We focused on the wellbeing as our main factor, which we
define as composed of a number of sub-variables: physical and mental health, economic
situation, self-attractiveness and the quality of the romantic relationship. In contrast to
previous studies, we found a negative correlation between religiosity and physical and
mental health. On the other hand, religiosity was connected to higher fitness, higher self-
rated honesty and altruism, and lower sexual activity, which is in accord with the data

from the western countries.
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Introduction

In recent years, religious and personal beliefs have been studied extensively as a
possible physical and psychological health-protecting factor (Ellison, Levin 1998; Koenig,
King & Carson, 2012; Miller & Thoresen, 2003; McCullough & Laurenceau, 2005).
Although the research on religion as a factor of wellbeing is multidisciplinary and
numerous there are methodological flaws and disagreements in interpretations of observed

positive effects (Sloan & Bagiella, 2002; Maselko & Kubzansky, 2006).

In previous studies, different factors were identified as possible mediating mechanisms
in the positive relationship found between religion and well-being (Ellison, Levin 1998;
George, Larson, Koenig, & McCullough, 2000). One of the possible mechanisms is the
regulation of individual lifestyles and health behavior (Rew & Wong, 2006; Harrigan, 2011).
Religious commitment is correlated with self-reported lower frequencies of moral
transgressions (Atkinson & Bourrat, 2011) and unhealthy behaviors (Clark, Friedman &
Martin, 1999; Nagel & Sgoutas-Emch, 2007) such as drinking and smoking, driving under the
influence of alcohol, and drug use. Moreover, the religious control over sexuality in western
society influenced the sexual lifestyle of believers and promoted monogamous high-fertility
relationships (Weeden, Cohen & Kenrick, 2008; McCullough, Carter, DeWall & Corrales,
2012), decreased the number of sexual partners and increased the age of first sexual intercourse
which is also more likely to happen with a fiancé or a spouse (Simons, Burt & Peterson, 2009;
Rostosky, Wilcox, Wright & Randall, 2004). These kinds of behaviors are related to lower risk
of sexually transmitted diseases and unwanted pregnancy with positive effects on physical
health (Simons et al., 2009). On the other hand, the traditional religious approach towards
sexuality is conservative (Simons et al., 2009) and, particularly in case of non-traditional
personal tendencies (i.e. homosexuality), can cause stress and negative emotion, both important

factors for the onset of some mental illnesses.
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Another important factor in the relationship between religion and wellbeing is the
provision of specific coping resources (Abu-Raiya & Pargament, 2015). The coping mechanism
emerge in case of personal and interpersonal stressful situations and can have a strong impact
on their outcome (Lazarus & Folkman, 1984). In literature, there can be found specific
examples of illness or disease in which religious coping mechanism plays a role. Praying and
meditating is a common coping mechanism in case of anxiety or depression in religious people
(Kasi et al., 2012), in case of infertility various religious coping mechanisms were found
(Latifnejad Roudsari, Allan & Smith, 2014) including surrendering to God’s will, belief in
spiritual support and engagement in rituals. Other strong coping mechanisms are beliefs in
justice or opportunity in the afterlife or reincarnation. Belief in the afterlife has previously been
negatively related to mental illness and psychological distress and positively related to a sense
of control (Hayward & Krause, 2014), both important for the personal well-being.

The impact of religiosity and spirituality on emotions and self-esteem is another
mediating factor found between religion and well-being (Joshanloo & Daemi, 2015; Van
Cappellen, Toth-Gauthier, Saroglou & Fredrickson, 2014). Previous studies showed that
religion increased positive emotions, particularly when they are self-transcendent like gratitude,
altruism and forgiveness, and through that improved general well-being (Sharma & Singh,
2018; Van Cappellen et al., 2014). Increase in this type of feelings in believers can partially
explain increase in self-esteem, due to more positive self-judgment (Shariff, 2015), but it is
important to note that different mechanisms could intervene. For instance, religion and
spirituality were related to a positive body image (Tiggemann & Hage, 2019) and belief in
divine support directly improved self-esteem (Schieman, Bierman, Upenieks & Ellison, 2017).
Some religious practices, like meditation and prayer, could also affect self-esteem as was
showed for mindfulness (Bajaj, Gupta & Pande, 2016), typically important for some religion

like Buddhism.

97



Additionally, an important mechanism presented in previous studies (George et al.,
2000; Lim & Putnam, 2010; Brownfield & Sorenson, 1991; Krause & Wulff, 2005) is social
support from the religious community. This can involve emotional support in daily life
conveyed through a stable social network and relationships among like-minded people (Lim &
Putnam, 2010; Hayward & Krause, 2014), but also specific forms of support such as charitable
organizations which often are church related. Social support has previously been linked with
wellbeing by many studies (Cohen & Wills, 1985; Helliwell & Putnam, 2004; Valkenburg,
Peter & Schouten, 2006; Wang, 2016; Revens et al., 2021), whereas loneliness and social
isolation are risk factors for health (Holt-Lunstad et al., 2015). Well documented source of
distress for nonbelievers is a negative perception by others (Weber et al., 2012). Additionally,
being part of a religious community with strong common identity and high number of shared
activities, including ritual, has been linked to personal life satisfaction (Lim & Putnam, 2010)
while on the contrary religious non-affiliates reports lower social support relationship (Hayward
et al., 2016) .

The previously cited studies have certain limitations, of course. In particular, studies on
this topic from post-communist countries are rare and mainly limited to Hungary (Thege,
Székely & Kopp, 2012). Our present study aims to narrow this lacuna. This paper reports the
results of an explorative study in the Czech Republic that examined how religious beliefs are
related to quality of life, physical and mental health and biological fitness. The Czech Republic
is a post-communist country in Central Europe and is predominantly atheist; indeed it is one of
the most atheist countries in Europe (PEW, 2017). The importance of including atheist
participants in the religiosity and health research was shown by Hwang, Hammer & Cragun
(2009).

It has been suggested by Stavrova (2015) that the benefits of religiosity are restricted to

highly religious countries or regions. To test this hypothesis, the analysis of data from the Czech
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population, in which non-religiosity represents the social norm, could be very
important. A cross European study (Nicholson, Rose & Bobak, 2009) describing connection of
attendance at religious services and self-reported health (in 22 countries) showed that lower
attendance at religious services is connected with poorer health. However, in the Nicholson
study there was no significant connection between health and religious attendance in the Czech
population. A very recent study by Libby et al. (2021) shown that while there are positive
associations between multiple religiosity measures and self-reported health in Germany and
no significant associations in most of the other European countries, the association of three
of the four measures and self-reported health is negative in the Czech Republic; the belief in
God was also associated with less favourable health only in the Czech Republic and Norway.

In this explorative study, we analysed various properties in a large sample of Czech
volunteers (N = 31,633) which we divided into seven categories according to their beliefs —
major denominations (catholics, evangelicals, hussites, buddhists, jews), believers without
denomination, and nonbelievers. In the anonymous questionnaire that covered a variety of
topics (effects of biological and social factors on human sexual behaviour) we asked the
participants questions related to their sexual activity, wellbeing, subjective mental health,
mental health disorders, physical health, biological fitness in the narrow and broad sense, and
their honesty and altruism. We also asked them about how important is their faith in God for
them and whether they believe in justice after death. The present study is aimed at exploring
the relationship between religion and wellbeing in the Czech population, as an example of a
society where religious affiliation is not the social norm. Since there is not unifying consensus
regarding what general wellbeing is (Lambert at al., 2020), we considered individually 5
different wellbeing-related factors (physical and mental health, economic situation, self-
attractiveness and quality of the current partner) as well as a single measure of wellbeing

composed by the above mentioned factors.
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Methods

Subjects

The internet questionnaire was distributed as a Qualtrics survey. The subjects were
invited to participate in the study using a Facebook-based snowball method (Kankova, Flegr
& Calda, 2015) by posting an invitation to participate in a “study testing certain evolutionary
psychological and parasitological hypotheses, containing many questions related to sexual life”
on the wall of the Facebook page “Lab Bunnies” (“Pokusni krélici” in Czech) for Czech and
Slovak nationals willing to take part in diverse evolutionary-psychological experiments
(www.facebook.com/pokusnikralici). Therefore the subjects examined in this study where not
selected with regard of the religious beliefs. The participants were informed of the aims of the
study on the first page of the electronic questionnaire. They were also provided with the
following information: “The questionnaire is anonymous and obtained data will be used
exclusively for scientific purposes. Your cooperation in the project is voluntary and you can
terminate it at any time by closing this web page. You can also skip any uncomfortable
questions; however complete data are the most valuable for us. Only subjects above fifteen
years of age are allowed to take the questionnaire. If you agree to participate in the research and
are above 15, press the “Next” button". Some pages of the questionnaire contained the Facebook
Share or Like buttons. These buttons were pressed by more than 1,200 participants, which
resulted in obtaining data from 49,015 responders in total between 22nd January 2015 and Ist
January 2018. The project, including the method of obtaining an electronic consent with a
participation in the study, was approved by the IRB of the Faculty of Science, Charles
University (Komise pro préci s lidmi a lidskym materidlem Piirodovédecké Fakulty Univerzity

Karlovy) - No. 2015/01.
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Questionnaires

The main part of the electronic survey consisted of the Sexual Preference and
Behavior Inventory 2015 (SPBI-2015) (Flegr & Kuba, 2016). However, it also contained an
anamnestic questionnaire collecting various socioeconomic, demographic, health related,
epidemiological and psychological data, as well as three projective psychological tests.
Altogether, the survey consisted of approximately seven hundred questions and the mean time
necessary to complete it was about 89 minutes (the mode was 72 minutes). In the present
study, we used only the information about gender, age, population of the town where the
responders spent most of their childhood rated on a 6 point scale, body height, body mass,
education (eight-points ordinal scale from 1- basic to 8 PhD or equivalent). Three sexuality-
related questions from the standard Sexual Attitude Scale SOI-R (Penke & Asendorpf, 2008)
(overall number of sexual partners, number of sexual partners in the past year, number of sexual
intercourses in past month) which were used to calculate the aggregate variable sexual activity
(for the method of calculating the aggregate variables see below).

Three sexuality-related questions from the standard Sexual Attitude Scale SOI-R (Penke

& Asendorpf, 2008) (overall number of sexual partners, number of sexual partners in
the past year, number of sexual intercourses in past month) which were used to calculate the
aggregate variable sexual activity (for the method of calculating the aggregate variables see
below).

Five questions closely related to wellbeing (quality of physical health, mental health,
economic situation, self-attractiveness, and quality of current partnership, all rated on a 6-point
Likert scale with 1- very poor and 6 - very good) were used to calculate the variable wellbeing.

Five questions on the presence and intensity of subjectively rated symptoms of impaired
mental health (whether and how much the participant suffers from depressions, manias,

anxieties, phobias, and obsessively compulsive thoughts and behaviors, all rated on scales 0-
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100 by moving graphic sliders) that were used to calculate the aggregate variable
symptoms of impaired mental health.

Three questions related on variety of mental health problems (how much or how often
does the subject suffer from mental health disorders that have been diagnosed by a physician,
how much or how often the subject suffers from mental health disorders that have not been
diagnosed by a physician, and the number of items checked on a list of 24 most frequent mental
health disorders for which the subject has been diagnosed or self-diagnosed; the first two
variables were rated on the scale 0-100 by moving graphic sliders) were used to calculate the
aggregate variable mental health problems.

Five questions related to physical health (number of different drugs prescribed by a
doctor currently consumed per day; number of drugs, food supplements and vitamins not
prescribed by a doctor currently consumed per day; how many times the responder visited his
general practitioner physician in the past 365 days; how many times he had to take antibiotics
in the past; what number of specialized medical doctors the subject had to regularly attend (not
for prevention) at least once in the past five years) were used to calculate the aggregate variable
physical health problems.

Seven questions related to self reported honesty and altruism (probability of risking
one’s own life in order to save lives of three other people, probability of returning a found bag
containing one million Czech crowns (about $ 50 thousand), whether the responder has ever
cheated during a school examination, whether the responder would prefer to be hit by a car
rather than hit somebody else with a car, whether the responder has ever defended a bullied
person, whether the responder has ever lied in an important matter, and whether the responder
has ever lied in a non-important matter; all questions were responded using 6-point Likert scale,
anchored with 1- surely no, and 6- surely yes) were used to calculate the aggregate variable

honesty and altruism.
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Four questions related to inclusive biological fitness (current number of biological
children, preferred total number of children, number of biological siblings, total number of
biological aunts and uncles) were used to calculate the aggregate variable biological fitness.

The responders also had to answer a question about the strength of their religiosity,
namely, how strongly they agree with the statement: “My belief in God is extremely important
for me.” and the statement: “I believe that after death good people will be rewarded and bad
people punished.” using scale 0-100 anchored with 0- strongly disagree and 100- strongly agree
by moving a graphic slider. Later, in a separate question, they were asked to answer what is
their denomination by choosing from the list of six items, atheist “I am not believer”, no
denominations “I am believer but I am not adherent to any church”, the three most common
denominations in Czechia (Catholic Church, Protestant Church of Czech Bretheren,
Czechoslovak Hussite Church) and “other, please specify”. From the people who selected
“other”, we analyzed only the data of Buddhists and Jews in the present study as the other
denominations (e.g. Islam, Satanists, or Pagans) were selected by relatively low number of

responders. The responders could not return to previously answered questions.

Statistical analysis

Before any analyses, less than 1% of data (too high or too short body height, too low
or too high body mass or age, too short duration of the test, suspicious combination of reported
mental health disorders etc.) was filtered out as suspicious. Also, the aggregate variables for
wellbeing, sexual activity, symptoms of impaired mental health, mental health problems,
physical health problems, biological fitness, and honesty and altruism were calculated as the
arithmetic means of the Z-scores of corresponding variables, see above. Also, the body mass
index (BMI) was calculated for each participant as (body mass/squared body height)/10,000

before the analysis.
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Statistica v. 10.0 was used for all statistical tests. ANCOVA (General Linear Models
module) was used for the analyses of the association between the focal simple variables (e.g.
number of children, education) or aggregate variables (e.g. biological fitness, wellbeing) and
two categorical factors — sex and denomination. With the exception of the case of analysis of
the association of these focal variables and the age of participants, the variable age was always
included into the models as a covariate.

Associations between binary variables particular denominations and focal variables
were analyzed by non-parametric partial Kendall’s correlation test (Kankové, Kodym & Flegr
2011; Siegel & Castellan, 1988). This test measures the strength and significance of the
association between binary, ordinal and continuous data regardless of their distributions. The
partial Kendall Tau reflects the probability that the value of a particular dependent variable for
the subject A is higher than for a subject B when the value of an independent variable for a
subject A is higher than for the subject B. This technique enabled us to control for one
confounding variable, for example the age of a responder. The Excel sheet for computing partial
Kendall’s Tau and the significance between variables A and B after the variable C is controlled
based on Kendall Tau's AB, AC and BC. It is available here:
http://web.natur.cuni.cz/flegr/programy.php. For the purpose of this analysis, six new binary
variables were computed for six denominations under study. Absence of belief (atheism) was
always coded as 0 and adherence to particular denominations, including the adherence to no
church, was coded with 1. Although we considered this study exploratory, we still checked
whether some observed effects could be artefacts of performing multiple statistical tests with
Benjamini-Hochberg procedure (Benjamini & Hochberg, 1995) with false discovery rate preset

to a very stringent value 0.1.
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Results

The final population included 31,633 subjects, 14,276 women and 17,357 men, who
provided the necessary data, including the information about their religious denomination.

Demographic and descriptive data are shown in Table 1.
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Table 1: Descriptive statistic of the study population stratified for sex and denomination

Atheists No Denom. Catholics Evangelicals ~ Hussites Buddhists Jews
N (33, 633) 20,047 63.4 % 7.252229% 3497110% 392124 % 142045 % 248 0.78 % 550.17 %
N women ) , ) )
} 8.546 599 % 3755263 % 1.599112% 175123 % 61043% 111 0.78 % 29020 %
(14,276)
N men 11,501 66.3 % 3.497201% 1.898 109 % 217125 % 81047% 137 0.80 % 260.15 %
(17,357) ’ ’ :
Census sum _
o 3.604.095 3453% 7053686.76% 1.0824631037% 5185805% 39229038% 6.,101006% 1.474001%
(10,436,560)
Census
Women 1,765,197 33.14% 388.67473% 61497011.54% 29644056% 24079045% 2373004% 621001 %
(5,326,794)
Census Men
_ 1.838.8983599% 316.6946.2 % 467493915 % 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(158)  300(10.7)  354(10.7)
Age men 354(12.4) 35.0 (11.5) 39.8 (14.4) 37.1(13.7) 40.7(15.6)  352(121)  39.4(15.1)
Children
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) 1.47(1.93) 0.88 (1.18)  0.79 (0.98)
Education
5.06 5.09 5.26 5.26 5.15 5.17 6.00
women
Education
5.15 517 5.53 5.76 521 5.07 5.50
men
Urbanisation
345 333 291 322 323 342 459
women
Urbanisation
3.54 345 3.09 3.57 3.93 3.17 4.81
men
Economic sit.
59.69 58.76 6043 57.20 58.03 62.09 6734
women
Economic sit.
64.23 62.46 64.21 6498 59.72 58.76 6344
men
BMI 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 values in parentheses shows standard deviations. Data from census (Czech
Statistical Office, 2016): numerous people did not fill religious belief, this question as well as,

for example, nationality was not compulsory; 4,662,455 people (i.e. 45,67 %) were not
identified. Number of “Buddhists” is a sum of two categories Buddhism and Diamond Way
Buddhism - Karma Kagyu Lineage. “Jews” are a sum of Judaism and Federation of Jewish
Communities in the Czech Republic.
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The association between religion and focal variables, including the aggregate variables,
was estimated with ANCOVA (general linear models) with sex and the religion of subjects as
the fixed factors and the age as the covariate. The Table 2 and Fig. 1-8 show the results.

Many variables were measured on ordinal scales and some of them had highly
asymmetric distribution that cannot be corrected to a symmetric one by any transformation.
Therefore, in the post hoc testing, the associations between focal variables and religiosity
(separately for particular denominations) were analyzed with nonparametric tests, specifically
with the partial Kendall correlation tests with age as a covariate. The reported absence of belief
(atheism) was always coded as 0, presence of particular religiosity as 1. The results for the
aggregate variables as well as for some of their components, computed for all subjects of

particular denomination and separately also for women and men are shown in the Table 3.
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Table 2: Differences between men and women of different denominations

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 Activity| 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. For the direction and size of the effects see also the figures 1-14. P values lower to 0.00005

are coded as 0.000. According to Cohen’s classification (Cohen, 1977) Eta? 0.01,0.06 and 0.14

corresponds to small, medium, and large effects, respectively.

108



Table 3: Differences between atheists and religious subjects

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%= +0.04%% +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 Aerivity 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. The table shows partial Kendall Tau (age of subjects controlled) for correlations between
the binary variable religion and variables listed in the first column. The absence of any religion
(reported atheism) was coded as 0, religiosity as 1; therefore, the positive Tau means that
religious people of particular denomination scored higher in this particular variable. Bold print
denotes the associations significant at 0.05, one asterisk those with p value less than 0.005, and
two asterisks those with p value less than 0.0005. All significant associations retained
significance when the possible effect of multiple comparison was controlled with the
Benjamini-Hochberg procedure. After transformation between Tau and d, the Tau 0.062, 0.156,
and 0.241 corresponds to d 0.20 (small effect), 0.50 (medium effect) and 0.80 (large effect),
respectively (Gilpin, 1993; Cohen, 1997).
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Table 4: Relation between “importance of belief” and indicators of 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. The table shows partial Kendall Tau (age of subjects controlled) for correlations
between the importance of belief (in Catholics or Evangelicals) and variables listed in the first
column. The positive Tau means that religious people of particular denomination scored higher
in this particular variable. Bold print denotes the associations significant at 0.05, one asterisk
those with p value less than 0.005, and two asterisks those with p value less than 0.0005.
All significant associations retained significance when the possible effect of multiple
comparison was controlled with the Benjamini-Hochberg procedure. After transformation

between Tauand d, the Tau 0.062, 0.156, and 0.241 corresponds to d 0.20 (small effect), 0.50
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(medium effect) and 0.80 (large effect), respectively (Gilpin, 1993; Cohen, 1997).

Table 5: Relation between “Frequency of Religious Meetings” and indicators of quality of life

in two main denominations

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

Fitness | Women +0,152 =* +0.06

Men +0.148 *= +0.144

Note. The table shows partial Kendall Tau (age of subjects controlled) for correlations between
the frequency of religious meeting (in Catholics or Evangelicals) and variables listed in the first
column. The positive Tau means that religious people of particular denomination scored higher
in this particular variable. Bold print denotes the associations significant at 0.05, one asterisk
those with p value less than 0.005, and two asterisks those with p value less than 0.0005. All

significant associations retained significance when the possible effect of multiple comparison
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was controlled with the Benjamini-Hochberg procedure. After transformation between Tau and
d, the Tau 0.062, 0.156, and 0.241 corresponds to d 0.20 (small effect), 0.50 (medium effect)
and 0.80 (large effect), respectively (Gilpin, 1993; Cohen, 1997).
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Discussion

This study aims to explore the role of religion in the life of particular populations of the
Czech Republic and to bring some insight to the social environment of a post-communist
country regarding religiosity and beliefs. We examined the wellbeing, physical and mental
health, education, sexual behavior, biological fitness, and certain attitudes that previous
research showed as related to religious beliefs or religious practices (Powell, Shahabi &
Thoresen, 2003; Seybold & Hill, 2001; Koenig, King & Carson, 2012). Many of the studies
investigating these factors in relation with religious beliefs were conducted only in western
countries with different religious traditions and a different social-political history from
post-communist countries (Ahrenfeldt et al., 2017) or the studies were limited to simple self-
assessed health measures (e.g. Dominguez & Loépez-Noval, 2021). Based on data
anonymously collected from 31,633 volunteers (14,276 women and 17,357 men), we were
able to explore the above-mentioned factors in the different religious and nonreligious
subgroups of inhabitants of the Czech Republic. Despite its own limitations (see the
Limitations section) we thus believe this study brings an important contribution to this field of
study by focusing on the mostly atheist country and using multiple measures of wellbeing and
health.

The most important factor explored in this study is wellbeing. We studied it as one factor
composed of 5 different wellbeing-related variables, and also as its separate components,
namely physical and mental health, economic situation, self-attractiveness and quality of the
current partner. The finding in this part of the study that was particularly interesting, especially
when compared to previous literature, was that physical health was negatively related to
religiosity: atheists showed better physical health than religious subgroups, with or without
denomination (very small effect size, according to Cohen’s classification). Atheists also

showed better mental health (small effect size) but this factor needs to be better defined and
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explored. Indeed, previous studies found different results according to which types of
symptoms and pathologies were measured. In general, the result we obtained can be explained
by the theory of Stavrova (2015): being religious or a believer in the Czech Republic is a
deviation from the norm. This represents a stress factor that can affect physical and mental
health. In line with this theory social support was previously identified as a mediating factor
for the positive relationship between religion and well-being (Oman & Thoresen, 2002;
George, Larson, Koenig, & McCullough, 2000; Holt, Wang, Clark, Williams & Schulz, 2013).
In a recent study engagement in a community or a supportive social group was highlighted
as a factor with positive effect on wellbeing in religious people as well as in atheists (Galen,
2015). Our data confirmed this hypothesis in the case of Catholic, the frequencies of
participation to church related activities and the importance of beliefs has positive correlation
with the wellbeing. It can also be speculated whether the worse health of believers is a cause
or an effect of their religiosity. Longitudinal studies are needed to clarify if actually the choice
to join a church was made before the occurrence of the health problem or after, as a coping
mechanism after learning about a disease. Another possibility is that religious people seek less
medical help with their health problems (or search for it later) as a consequence of a more
deterministic view of life, including relying on a divine plan or divine intervention in life and
in illness (Green & Elliot, 2009). Alternative explanation is that there is not a necessary
connection between belief or disbelief in God and better reported health as was the case in
study (Speed & Fowler, 2016) based on the data from the American General Social Survey.
From our results we found that believers considered or described themselves as more
moral compared to non-believers (small effect sizes). This is consistent with what has been
found in previous studies on religion and prosocial behaviors and altruism (Shariff, 2015;
Sharma & Singh, 2018; Van Cappellen et al., 2014). It is important to highlight the fact that
religious people in our sample believed in reward and punishment in the afterlife and that this

characteristic was a predictor of lower moral transgression across the globe in self-report study
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(Atkinson & Bourrat, 2011). In Catholic subgroup the frequencies of the church related
activities and the importance of beliefs are two factors with positive correlation with the self-
rating honesty, suggesting that the higher commitment has influences on the self-judgment.
However, Shariff (2015) showed that the self-reported measures of morality and moral
decisions in religious people are not associated with prosocial and altruistic behavior. This
notion could be supported by the theory that religious beliefs improve self-esteem and self-
judgment, also through self-forgiveness (Krause, 2017), and as consequences increase the self-
rating on morality and altruism. While individual religiosity seems to not be directly linked to
selfless behavior (Shariff, Willard, Andersen & Norenzayan, 2016; Xygalatas et al., 2015), the
use of religious priming increased prosocial attitudes and behaviors in different cultures (Shariff
etal., 2016). Interestingly, this effect is maintained in a context of religious outgroup (Xygalatas
et al., 2015), including the Czech Republic. Another possible explanation is the self-other
overlap, a phenomenon especially probable when the bonding to the community is strong. In
this case, when the subject answers in a questionnaire instead of thinking about themselves,
they think of themselves as members of a community, which leads to their answers being biased
by their perception of the members of a community and not by their perception of themselves.
A further finding of this study was that in our sample being religious increased fitness
(small to medium effect size) but decreased sexual activity (small effect size). The results
showed significantly higher biological fitness for representatives of official churches compared
to atheists or even believers that reported no adherence to any official church. It could be just
an historical accident but the number of adherents of particular Christian churches correlate
with their biological fitness. Indeed, the frequencies of participation to church related activities
correlated with lower sexual activities in Catholic and Evangelistic, in the case of Catholic
correlated also with higher number of children. We need to abstain from further speculation

about the possible causal relationship between religion and biological fitness, however, until
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we obtain enough data from the less numerous Christian churches. At the same time
most of the religions in our study are known to be very strict about the regulation of sexual
activity. Previous work showed that the control exercised by religions over the sexual life of
community members can affect sexual behavior and regulate it into reproduction (Weeden,
Cohen & Kenrick, 2008; McCullough, Carter, DeWall & Corrales, 2012). Therefore, it was
previously hypothesized that one of the main roles of religion in western society is to enhance
reproductive fitness supporting high-fertility and monogamous sexual strategy (Weeden,
Cohen & Kenrick, 2008). Furthermore, previous studies showed that women are more
affected than men in developing conservative sexual attitude (Brelsford, Luquis & Murray-
Swank, 2011) and this tendency is visible also in our data. In our sample, the women
belonging to the subgroup of Jews, or the female believers without denomination, are also
more affected by the religion in the number of children that they have than corresponding male
believers.

Comparing the subgroups in our study, the atheists appeared to be healthier, both
physically and mentally. They had higher sexual activity but lower fitness, and they considered
themselves as less honest and altruistic (all in comparison with believers). They claimed not to
believe in life after death, including eventual reward or punishment, and they did not consider
beliefs and religion to be important factors in their life.

Catholics, in comparison to atheists, lived in smaller towns, showed worse mental but
especially physical health, they had much lower sexual activity but higher biological fitness —
number of children. They considered (or described) themselves as more honest and altruistic.
As could be expected, their religion and belief in God were much more important in their life
than for atheists. A rather unexpected result was that the believers not affiliated with any
specific religious church (the far largest group of Czech believers), expressed a profile that was

very similar to that of Czech Catholics.
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The unaffiliated believers were born in larger cities, achieved lower education, had a
more intensive sexual life, expressed a slightly worse mental health and a much lower biological
fitness, including number of children than Catholics. It is possible that this category of believers
was the unintended product of 40 years of official communist oppression of religion, anti-
religious indoctrination in school and informal and often unintended, in principle catholic,
upbringing and education in families.

The other religious subgroups are harder to compare, due to the small number of
respondents with such beliefs and the resulting presence of extremely large confidence
intervals. The mental health of Buddhists was approximately as bad as that of the unaffiliated
believers. Jews reported the highest intensity of symptoms of impaired mental health (anxieties,
depression, etc.). This could be the result of transgenerational transfer of the Holocaust trauma
that was reported frequently in European Jews and showed in previous studies (Niederlande,
1964; Yehuda et al., 2000; Klimova & Roubalovd, 2014). Female Jews reported much higher
while male Jews much lower number of children in comparison to atheists. Due to relatively
low number of subjects, this observation must be considered only preliminary and should be
retested in future independent studies.

In our sample, the percentages of members of major Czech religions were similar to the
values showed in a recent national census in 2011 (Czech Statistical Office, 2016). We did not
expect this consistent results because the questionnaire used for the study was primary focused
on sexual behaviors and preferences, and many questions could be rather uncomfortable for the
members of some churches. In our sample the percentage of the believers who are adherent to
a specific church or religious community is 13.64%, while in the national census in 2011 (Czech
Statistical Office, 2016) it is 14.02%, with a strong match in the percentages of the main
subcategories (Roman Catholic Church, Czechoslovak Hussite Church, Evangelical Church).

The Buddhists and the Jews seem to be overrepresented in our sample. Higher number of
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Buddhists can be caused by relatively lower age of our responders. The higher
representation of Jews can be the result of the fact that most of our participant were from Prague,
in which the Jew community is larger in comparison to the rest of the Czech Republic.
However, it can be also the result of anonymity of participants of our study. The Holocaust
trauma is still alive in the Czech Jewish society and is being culturally or possibly
epigenetically transferred to the 2nd, 3rd and even 4th generation of the Holocaust survivors
(Klimova & Roubalova, 2014). Many Jews are still not willing to identify themselves as
Jews in non-anonymous national surveys. The data regarding the amount of atheists and
believers without denomination are difficult to compare to the national census because in
the national survey the questions regarding religious beliefs were not compulsory. For this
reason, only 34.53% of responders actively identify themselves as atheists, only 6.76% as
believers without specific church or community, and the 44.67% decided not to identify
themselves with any category. From the census results, we can estimate the percentage of
unbelievers in the Czech Republic between 34.53% and 79.2%. Another relevant source for
studies of religiosity in the Central and the Eastern Europe is the Pew Research Center (PEW,
2017). According to the results of the report from 2015, the 66% of Czech population do not
believe in God. Our study, showing the 63.4% of unbelievers, fits well with these previous

estimations of religiosity percentages in the population

Limitation of the present study
Possible limitation of the present study is the self-selection of its participants. Since the
project was advertised as a study focused on “testing certain evolutionary psychological and
parasitological hypotheses, containing many questions related to sexual life” or “studying the
effects of various biological and non-biological factors on sexual preferences and behavior of
Czech population”, it is possible that many religious people declined in advance to participate

in such a study. However, the frequencies of unbelievers and of adherents of various churches
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roughly correspond to those obtained in national surveys (Czech Statistical Office, 2016;
PEW, 2017), which suggests that this bias might be in fact relatively small. The bias could be
actually larger and probably in the opposite direction, were the study advertised as focused on
effects of various factors on religious beliefs or on effect of religious beliefs on various factors.
The major advantage of the present setup was that it was absolutely anonymous and that it
enabled us to obtain data from a large amount of subjects. This allowed us to analyze the
associations between beliefs and health disorders and also to obtain data from Czech religious
minorities, such as the Jews, adherents of the Czechoslovak Hussite Church or the Buddhists.
It must be emphasized that the number of representatives of some interesting religious
minorities such as of the Russian Orthodox Church is still rather low, therefore the research
should continue for following years and perhaps specifically target members of the concerned
minorities to get reliable statistics for these groups. The explorative aim of this study also
brings limitations on the conclusions regarding the relationship between religion and mental
health. To get more reliable data, it is necessary to analyze separately the different types
of mental disorders, differently related to religion. In further studies, we will also include
the type of religious practices, like prayer and meditation, and the frequency of attendance
to rituals within the religious community, because they could have strong mediator power
in the relationship between religion and health. In this study, we analyzed the effect of
religiosity on self-reported honesty and altruism. This effect seems to vary strongly among
denominations and differs in the expected direction between believers and nonbelievers. It
must be stressed, however, that the variable honesty and altruism reflects self-rated trait that

could be significantly different from the real honesty and altruism of the subject.

Conclusion
The Czech Republic, now probably the most atheist country in Europe (PEW, 2017),

represents an interesting product of about 50 years long large-scale social experiment. This
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explorative study suggests that there is negative relationship between religiosity and wellbeing
in Czech population. Before the communists took power in 1948, most Czechs were at least
formally religious, mostly Catholics (Czech Statistical Office, 2016). Religion was a subject
of an oppression and strict regulation until the fall of communism in 1989. Despite this, the
religiosity survived in a large part of the population and continue to influence the quality
of life of individual people even after two generations in persecution. The study of the
current Czech population could help to disentangle direct and indirect effects of religiosity,
spirituality, formal religiousness, and religious behavior on various aspects of human life.
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Appendix (online only)
Figure 1

Difference in age between men and women of different denominations
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Figure 2
Difference in the subjective symptoms of impaired mental health between men and

women of different denominations
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Figure 3
Difference in the wellbeing measured with WHOQOL between men and women of

different denominations

0.5

04

welibaing
-

o
L=}
[
e
.
-

02F

03}

0.4

Abhaisis Calhokics Hussites Jews
Mo danpm Evanguelicals Buddhisis

Note. Spreads show 95% confidence intervals.

Figure 4

Difference in the physical health between men and women of different denominations
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Figure 5

Difference in the mental health between men and women of different denominations
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Figure 6

Difference in the honesty between men and women of different denominations
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Figure 7

Difference in the biological fitness between men and women of different
denominations
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Figure 8

Difference in the intensity of sexual life between men and women of different
denominations
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Figure 9
Difference in urbanization (size of place of living) between men and women of

different denominations
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Figure 10

Difference in economic situation (wealth) between men and women of different
denominations
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Figure 11

Difference in education between men and women of different denominations
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Figure 12
Difference in fecundity (number of children) between men and women of

different denominations
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Figure 13
Difference in importance of religion in personal life between men and women of

different denominations
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Figure 14
Difference in belief in afterlife reward and punishment between men and women of

different denominations
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5. Experimentalni filosofie

5.1 Osobni identita a pravé ja
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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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interaction (F(5, 3022} = 42.61, p < 0.0001, qu = 0.066) proved to be
significant,

In the resulting graph of the age categories, we observe that there is
a change in the relative importance of the moral category in comparison
to the other categories of change across age, that is, the relative importance
of the moral category grows with age. Thus, we concluded that comparing
the values of scores of the same categories between age groups would not be
the right way to approach the data. Instead, we decided to focus on compar-
ing differences in the scores of the moral and non-moral categories (i.e., the
mean score of the moral category minus the mean of the scores of all the
other categories). Then, we applied Welch's two-sample two-sided t-tests
{(Holm-correction-applied) to test the statistical significance of the differ-
ence between the relative importance of the moral category in comparison
to the other categories in different age groups, which proved to be signifi-
cant between the 1 age category and the 2™ age category (p = 0.002), and
the 1* age category and the 3" age category (p < 0.001). It thus seems that
the relative importance of the moral category grows with age (see Figure 3),
The most prominent change seems to take place around the age of nine, and
it is especially obvious with regard to the contrast between the moral and the
physical category, while memory remains close to the moral category (see
Figure 3-7 in the Appendix).

We also applied the same test in order to explore differences between
sexes. The relative importance of the moral category was higher in the case
of female respondents (p = 0.004). Girls considered the moral category as
having a greater impact on the preservation of personal identity in compar-
ison to the other categories than did boys (see Figure 4). The most promi-
nent difference shows itself in the contrast between the importance of the
moral versus the physical category, while memory stays very close to the
moral category (see Figure 8-12 in the Appendix).

We also tested this effect in the case of scenarios. Again, Welch's two-
sample two-sided t-tests (Holm-correction-applied) revealed that there 1s
a statistically significant difference in the relative importance of the moral
category in comparison to the other categories between the 'friend’ scenario
and the ‘some person in general scenario’ (p < 0.001). The more personal the
scenario, the greater the relative importance of the moral category (see
Figure 5). This effect seems to be much more prominent in the two older
age categories, and, again, it seems to be especially obvious in the contrast
between the moral and the physical category, while memory remains close
to the moral category (see Figure 13-15 in the Appendix).
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Figure 3. The effect of age on the perceived change In personal identity.

The relative importance of the moral category grows with age.
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Figure 4. The effect of sex on the perceived change in personal identity.

Girls considered the moral category as having a greater impact on the preservation of personal
identity in comparison to the other categaories than boys,

The bottorn end of the whisker is minimum value, The top end of the whisker is maximum value.
The bottom of the box is 25th percentile, The top of the box is 75th percentile,

The horizontal line nside the box is median. The dots represent outliers,
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4. Discussion

Our results support the view that moral continuity is crucial for the pre-
servation of personal identity and that the "essential moral self” and the "true
self” hypotheses go in the right direction. The preference of moral traits in
the concept of the self was already present in children and teenagers. Moral
traits, or, more precisely, traits that have an important role in the social
context, proved again to be central to the folk concept of personal identity.

Personal identity was perceived to be broken especially when a negative
moral change had occurred. This could be explained by the fact that the
questionnaire was based on respondents’ intuitive assessment. This means
that the answers are not strictly rational - that is, they are not a result of
moral reasoning accompanied by deeper reflection. They are also, and
mainly, based on emotional (quick, automatic, and intuitive) evaluations.
This is consistent with the social intuitionist model (Haidt, 2001). The
relatively greater importance of the negative change in comparison to the
positive change means that the weight of the negative feeling in case of
a negative change is more significant than the weight of the positive feeling
related to a positive change. This phenomenon could potentially be
explained by a feeling of danger, as a negative change of moral traits is
associated with asocial and selfish behavior and could thus lead to social
conflict.
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This leads us to a further suggestion: that the phenomenon of a negative
change having greater importance may also have a social meaning. This
would support our view that the folk concept of the self is socially deter-
mined. Moral traits are the traits that hold society together. A person who is
evaluated as “bad” displays a less pronounced tendency to integrate into
society. Their interests may even go against the interests of society and be
destructive to it. Behavior that is motivated by such interests is generally
perceived negatively by the society in which the children live. This indicates
that the folk concept of the self operates with an idea of the self that is
substantially pro-socially oriented, and this orientation may be observed
even in the case of children. This theory is also in accordance with evolu-
tionary theories of morality (Haidt, 2007; Keefer, 2013) and the idea that our
concepts stem naturally from our need to be able to orient ourselves within
social interactions and maintain good social bonds.

The social explanation could be deepened by considering the points made
by psychological essentialism. A natural tendency to essentialize entities based
on their hidden traits might have the above-described benefit of maintaining
good social bonds, especially when the entity in question (in this case, a person
or a group of people) is viewed as inherently good. This positive effect of the
‘true self’ concept on intergroup relationships was also demonstrated experi-
mentally (De Freitas & Cikara, 2018). This might be related to the normative
and teleological nature of essentialism. If people indeed see essences in the
context of purposes (Rose & Nichols, 2019) and these purposes are norma-
tively good (De Freitas et al,, 2017, p. 397), then it makes perfect sense that
a human being should be viewed as essentially moral and well disposed
toward others, and thus capable of forming good interpersonal relationships.
A well-functioning society is, after all, naturally desirable for any social
species. A person is seen as losing his or her identity in the case of negative
change because they have diverted from their true self. Not being recognized
as the same person might even be perceived as a kind of social punishment.

The tendency of the respondents to judge moral change as causing a more
radical disruption in personal identity when the person undergoing the
change is a friend further accentuates the proposed view. Friends are
persons to whom we are emotionally related and who have a high position
in the hierarchy of human relationships that reflects patterns in human
altruistic behavior (Ma, 2013, p. 3). A change in a friend’s moral attitudes
potentially leads to the loss of this mutually valued relationship, which is
accompanied by unpleasant feelings. We propose that these feelings cause
relatively greater sensitivity with regard to a change in a friend’s moral traits,
and thus, they bring about a more radical judgment concerning the rupture
in personal identity. Qur results support the theory that emphasizes the
substantiality of moral traits, the essential moral self, together with theories
that do justice to the social aspect of personal identity.
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Data also reflect the relative importance of autobiographical memory. Our
findings are in agreement with the previous conclusions reached by research-
ers within this field (Bluck et al., 2010; Demiray & Janssen, 2015; Wilson &
Ross, 2003). The difference, however, lies in our conclusion that the impor-
tance of moral traits is relatively greater than that of autobiographical mem-
ory, which is in agreement with findings from the earlier studies already
mentioned in Section 1.1. of this paper. We believe that this does not contra-
dict the more widespread theory that emphasizes the significance of autobio-
graphical memory for the establishment of personal identity. However, based
on both previous research and our own research, we may conclude that moral
traits play an even more essential role here. It could also be the case that
memories of life experiences are closely connected to personal memories of
interpersonal relationships, which again supports theories which put forward
the social aspect of the folk concept of personal identity.

In deep contrast to moral traits, physical appearance played the least
important role in the children’s concept of personal identity, which again
highly favors the claims that psvchological traits surpass physical traits when
it comes to personal identity intuitions.

The observed effect of age can be a result of a specific aspect of moral
development as it is described in the theory of the relationship between the
moral self and moral identity by Kingsford and colleagues (Kingsford et al,,
2018). In early childhood, children gain a concept of themselves as moral
persons (a ‘moral self’) based on repeated experiences of their conduct in
morally colored social situations (p. 656). However, this concept or self-
knowledge lacks certain generalizing and evaluative dimensions: the chil-
dren are able to recognize which types of behavior are consistent with their
own, but the step toward a general awareness of what kind of moral person
they are doesn’t yet take place (p. 657). This type of self-knowledge thus
differs from the moral identity of adolescents and adults, where this higher-
order reflection leads to a more consistent and evaluative moral self-image
(p. 658). This crucial difference shows itself in attempts to define what
makes an action moral. From the age of eight onward, children’s answers
point to a second-order desire to pay justice to the kind of moral person they
are; by contrast, younger children aged five to seven years old demonstrate
a mere acknowledging and respecting of moral norms (pp. 659-660).
Gaining the ability to be "genuinely and independently self-evaluative”
requires cognitive capabilities that usually do not appear before the ascent
of middle childhood (eight to 12 years). Children in their middle childhood
also start to be able to compare their specific personal traits to others,
especially their peers (p. 661). It is thus possible that older children under-
stand moral traits as being a much more integrative part of personal
identity, and they understand the concept of the coherent moral self much
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better than younger children do. This explains the specific effect between the
youngest age category (6-8) and the middle age category (9-12).

As social beings, children are constantly under the influence of their
parents and teachers, who instill in them the moral values of their commu-
nity and present them with their idea of correct social conduct. Children are
repeatedly told that it is not right to judge people by the way they look, that
it is important to treat other people right, to not hurt them, and to be polite
and nice. Even though authorities play a crucial role in the development of
the moral self, children are active participants of this process, and their
responses to the parental influence are domain-specific (Smetana & Jambaon,
2017, pp. 133-134). Our results suggest that despite the fact that children are
also being reprimanded for their laziness, this trait does not seem to have
a significant impact on personal identity in their view. Therefore, some
natural appreciation of moral traits seems to play an important role, perhaps
due to the already mentioned teleological essentialist tendencies.

The observed effect of sex may be related to the age effect, since girls are
usually developmentally ahead of boys. It may also be explained via the
tendency of girls to ascribe greater importance to social relationships than
boys, which is partially encouraged by an upbringing that is based on certain
cultural stereotypes about sexes (Eagly & Wood, 2017).

In conclusion, children judged the true self of a person to be well disposed
toward other people and inherently good. A change in the direction toward
anti-social behavior or a loss of memory bonds to others was considered as
much more identity-breaking than a change in any of the other categories.
Our study, with its respondents being from a central European country,
further supports the view that the “true self’ concept is cross-culturally stable
on a more abstract level, even though evaluation of particular acts as good or
bad may vary across cultures to some extent (Strohminger et al,, 2017, p, 554),

We are aware that our research has certain limitations. Even though we
mixed both the categories and the positive and negative versions of the
questions so that children couldn’t easily register our focus on the moral
items, the order of the items was fixed. This could have had an effect on the
answers. Also, the range of traits used in our vignette is considerably narrow;
due to children's short attention spans, we needed the interview to be brief.
The children’s responses to the interviewer — a stranger and an adult figure -
could also have played a role in their tendency to answer in a certain way
(trying to meet the adult’s expectations, perhaps). However, we used simple
language in order to make sure that the children understood the questions
and observed their feedback. In several cases, the children even spontaneously
revealed the reasoning behind their answers and thus showed to what extent
the question resonated with their intuitions (for more details, see data).

In future research, it would be apposite to widen the range of categories and
the number of items in each category. It would also be convenient to randomize
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the order of the questions properly and use a between-subject model to control
for the possible order-effects. A much larger study, with more participants, more
interviewers, and the use ofa computer randomizer, would be needed to ensure
that the effects we reported are indeed present and apply more generally.
Confirmation of our findings concerning the age and scenario effects would
require testing our exploratory questions again, while formulating hypotheses in
advance and running confirmatory research. However, we believe that each
study only reveals the phenomenon from a certain specific point of view, and we
need a battery of similar and, at the same time, slightly varied studies to hint at
a wider picture. Being able to turn to the large number of existing results, we
nevertheless dare to assert that the proposed existence of the concepts such as the
‘essential moral self and the “true self has already gained very robust support.

Notes

“Lay concept of personal identity and the importance of moral and interpersonal
traits” preregistered on § June 2017, Link: hetps:fosfiofqi7ks/
2 IKB Charles University, Faculty of Science, approval number: 201714
. Parallel research with another interviewer on the topic of trolley problems took place
nearby at the family event. Respondents {age-range 6- 18 years) were encouraged but
not ohliged to participate in both studies.
. Allernative version of the analyses without computing the z-scores is available here:
hitps:/fosCiofgivud! Graphs showing the original scores withoul any transformations
are available in the Appendix.

=

Acknowledgement

MIK and RK developed the study concept and were responsible for the study design and
data collection. MIK and [F were responsible for the study protocol and its preregistration,
MN performed the data analyses, MJK, RK, PO and MN interpreted the results. MJK and
PO drafted and all the authors revised the manuscript. All the authors approved the final
version of the manuscript for submission,

Disclosure statement

No potential conflict of interest was reported by the authors,

Funding

This work was supported by the Charles University Grant Agency [GA UK 925416].

153



54 (%) M. JIROUT KOSOVA ET AL

MNotes on contributors

Michaela Jirout Kefovd is corrently completing her PhDD studies at the Faculty of Science,
Charles University, Her domain of interest is philosophy of mind and experimental phila-
sophy. Throughout her studies she has published three papers in Crech philosophical
journals (as 2 single author) and one paper in Ceechoslovak Psychology (as a co-author),
She has been conducting experimental -philosophy research at Charles Univerity. She is also
a member of the Karel Capek Center for Values in Science and Technology.

Rebin Kopecky is a PhD candidate at the Faculty of S¢ience, Chares University, His domain
of interest is experimental philosophy and evolutionary biology. He is a member of the
laboratory of evolutionary biology and conducts research in evolutionary psychology and
experimental philosaphy at Charles University. His paper on ethics and autonomous
vehicles has been published by The Philosophical Journal in the Czech Republic and he
has also published a paper in Czechoslovak Psychology (as a co-author). He is a coordinator
and a member of the Karel Capek Center for Values in Science and Technology.

Pavel Oulovsky is a PhD candidate at the Faculty of Science, Charles University. He focuses
on depth psychology and existential psychology. He is @ member of the Crech
Daseinsanalytical Society and Austrian Daseinsanalytical Institute. As a team member of a
grant project at Charles University he analysed psychological diagnostic tools for interper-
sonal behaviour. His paper (co-authored by Jirout Kedovd and Kopecky) on psychometric
properties of the Clreumplex Scales of Interpersonal Values in the Czech population has
been published by a renowned Caech psychology journal Czechoslovak Psychology.

Muaté] Nekvinda earned his MA at the Faculty of Mathemastics and Physics, Charfes
University, His main domain of interest is statistics in natural sciences,

Jaroslav Flegr is a tenured professor of biology at the Faculty of Science, Charles University,
# researcher at the National Institute of Mental Health in the Czech Republic, and a member
of the Karel Capek Center for Values in Science and Technology, He specialises in para-
sitology, evolutionary biology and biological psychiatry. In addition 1o some 150 scholarly
papers, he has also published four monographs.

Data Availability

hitps:tfosfio/cjuf®

References

Bluck, 5., Alea, N, & Demiray, B, (2010}, You get what you need: The psychosocial functions
of remeémbenng,. In . H. Mace {Ed.}, The act of remencbering: Towand an wnderstanding of
how we recall the past (pp. 284-307), Wiley-Blackwell,

De Freitas, )., & Cikara, M. (2018). Deep down my enemy is good: Thinking about the true
selfl reduces intergroup bias fournal of Experimental Social Psychology, 74, 307-316,
https//doi.org! 101016/ jesp.2017. 10.006

De Freitas, ., Cikara, M., Grossmann, T, & Schlegel, R. (2018). Moral goodness is the
essence of personal identity. Trends in Cogritive Scignces, 22(9), 739-740. Letter, https://
dolorg/ 101016/ tHes 201 4.05.006

De Freitas, ., Sarkisstan, H., Newman, G. E., Grossman, L, De Brigard, F, Luco, A, &
Knobe, 1. (2018). Consistent belief in a good true self in misanthropes and three

154



PHILOSOPHICAL PSYCHOLOGY (&) 5

interdependent cultures. Cognitive Sctence, 42(51), 134- 160, hups//dot.org/10.1111/cogs,
12505

Die Freitas, |, Tobia, K, Newman, I E, & Knobe, | {2017). Nomative judgements and mdividual
essence. Cogritie Seience, 41(S3), 382202, httpse//elarg/ 10,1111/ cogs 12364

Demiray, B., & Janssen, 5. M. [. {2015). The self-enhancement function of autobiographical
memory. Applied Cognitive Psychalogy, 291}, 49-60. https://doiorg/ 101002 acp, 3074

Dranseika, V. (20017}, On the ambiguity of ‘the same person’. AJOB Newroscience, 8(3),
184186, https://doi.org/10.1080/21507740.2017.1 366584

Eagly, A, & Wood, W, (2017} Gender identity: Nature and nurture working together.
Evedutiorary Studies in Imaginative Culture, 1(1}, 59-62. https:// dotorg/10. 26613 /esic/ 1.1.10

Gibbs, I. C. (2014). Moral development and reality: Beyond the theorfes of kohlberg, hoffrman,
e faidt (3rd ed.). Oxford University Press.

Haidy, ], {2001), The emotional dog and its rational til: A social intuitionist approach 1o
moral judgment. Pepchological Review, 108(4), 814-834. https:/doi.org/10.1037/0033-
295X.108.4.814

Haid, 1. (2007). The Mew Synthesis in Moral Psychology. Science, 316(5827), 998-1002,
httpe//doLorg/ 10.1126/science, 1137651

Heiphetz, L., Strohminger, N., Getman, 5., & Young, L. (2018). Who am 17 The role of moral
beliefs in children’s and adults” understanding of identity, Jourmal of Experimental Social
Psychology, 78, 210-219, https:)/doi.org! 10,101 6/jesp.2018.03.007

Heiphetz, L., Strohminger, M., & Young, L. L. (2017). The role of moral beliefs, memories,
and preferences in representations of reality. Cognitive Science, 41{3), 744-767. hitps://
doi.org/10.1111/cogs. 12354

Keefer, W, M. (2013). Understanding moeality from an evolutionary perspective: Challenges and
opportunities. Educational Theory, 63(2), 113131, hitps:fidoiorg 10,111 Vedth 12013

Kingsford, |, M., Hawes, 1D, |,, & de Rosnay, M. (2008), The maoral self and moral identity:
Developmental questions and conceptual challenges. British fournal of Developmental
Psychology, 36(4), 652-666. hitps//dot.org/ 10,111 1/bjdp. 12260

Locke, |. {2009}, Essay concersing human understanding. WLC books. (Original work
published 1650].

Ma, H. K. {2013). The moral development of the child: An integrated model. Fromtiers in
Public Health, 1, 57, httpsiidob.org/ L3389/ fpubh.2013.00057

Nichols, 5, & Bruno, M. (2010). Intuitions about personal identity: An empirical ﬂudf.
Philosophical Psychology, 23(3), 203-312. https://doi.org/10.1080/0951 5089.2010.490939

Okawa, [ B. (2008). Considerations for the cross-cultural evalvation of refugees and
asylum seekers. In L. A. Suzuki & ). G. Ponterotto (Eds.), Handbook of multicultural
assessment: Clinical, psychological, and educational applications ((Third ed.) (pp. 165-
194). John Wiley & Sons, Inc.

Pring, |., & Nichols, 5, (2016). Diachronic identity and the moral self. In ]. Kiverstein (Ed.),
The reutledge handbook of philesophy of the social mind (pp. 449-463}, Routledge.

Rose, I, & Nichols, 5. (2009}, Teleological Essentialism. Cognitive Science, 43(4), 127235,
hittps://dei.org/ 10,1111 /cogs. 12725

Smetana, |, G., & Jambon, M. (2017). Parenting, morality and social development. In
C. C. Helwig (Ed.), New perspectives on moral development (pp. 121-139). Routledge.

Starmans, C., & Blooam, P, (2018). Mothing personal: What psychologists get wrong about identity,
Trends in Cognitive Scierces, 22(7), 566568, htps://doiong/ 10, 1016/j.tics 2018.04.002

Strohminger, M., Knobe, [, & Newman, G. (2017}, The true self: A psychological concept
distinet from the sell. Perspectives om Pspchological Science, 12(4), 551-560. hitps:/(dob
org L1177 /1 74569 161 6659495

155



66 [ae) M. IRCUT KOSOVA ET AL

Strohminger, M., & Nichols, 8. (2014). The essential moral self. Cogeirfon, 131(1), 159-171,
hitps//doi.org! 10,1016/ cognition. 2013.12.005

Strobminger, N., & Nichols, S (2015). Neurodegeneratton and Identity. Paychological
Sedence, 2609, 1469-1479. hitps:fdotorg/10.1177/095679761 5592381

Tobia, K. P. (2015). Personal identity and the Phineas Gage effect. Analysis, 3(73), 396-405,
https://dotorg/ 10,1083 /analysfanviid |

Tobia, K. P. (2016). Personal identity, direction of change, and neurcethics. Newroethics,
{37}, 37-43. hitps/{doL.org/10.1007/512152-016-9248-9

Wilson, A, & Ross, M. (2003}, The identity function of antobiographical memory: Time is
an our side. Memory, 11(2), 137-14%, https:{{doiorg/ 10, 1080/ 741938210

Appendix

Predstav si, e tvi] kamardd/kamarad, spolufdk, rovesnik mebo nékdo Fngnéjaky Covék wstoupl do specidlni sci-f
komaory, kiera ho midfe jakkok zméniz. Jak moc podle tebe tyto momé zmény zasdhnou jeho podstatu, to, oo e
na ném to nejdileditéiEl to, kfm je, to, co ho nejvic vystihuje jako Sovicha?
0 - Je to pofad onfona, zachoval'a i to poditatng za sebe.
6 - Uz to neni onfona, tratilia to podstatne 1 sebe,
. Kely e stane ofklivijiim,
. Ky s najednou dokdibe vwhavit Gplné wiechny sw vepominky
. KelyZ prestane mit rid své kamarddy o blizke.
Kdy se stane svidomitéjsim, pilnégim,
. Kdy# oslepne.
. KelyZ se stane krasnéjiim,
. KdyZ zapomene na wiechmy svoje zadithy,
. KdyZ se stane mnohem hodnéjéim k ostatnim détem.
9. Kdyi zhloupne.
10 Kdyz se zacne piatedit s nélgym, koho wiber nemél rd.
11. Kdyz sa stane linéj&im.
12 Kdyz se mu velice zlepsi zrak.
13, KdyE se stane krutym k astatnim détem.

N b el e

o wd N

14, Kyt zmowdit,
SCALE:
e ki i ol s e s
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Imaggine that your friendifriend, schooimaote, peer oF sameone ole/ some perkon enters a special sci-h chamber that

can change them in any way. What do you think, how much will the fallowing changes affect the person’s come,

that, what i most important about them, what makes them who they are, what is most characteristic of them as
A

0 - The person i still him/her, he/she has kept the most important part af them,

6 - The person i not him/her anymore, he/she has kot the most important part of them.

1. If they become uglier.

2.1 they are suddenly abe to parfectly remember all their memories.
3.0 they stop loving their friends and close ones,
4
5

_If they become more Industriows.

. IF they become blind.
6. If they bacome maore beautiful [physically).
7.1 they forget all their life memanes
8. IF they become nicer to ather kids.
9.1 they become more stupid.
10. If they accept as a friend someons they didn't Hke before,
11. I they become lazier,
12 If their eyesight improves radically
13. I they start 1o be cruel to other people.
14, If they become smarmer,

SCALE;
o o © © 0 © 0O

B bt i ik e iU arvmsee
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The essential moral self

o I I I I ' .

moral memary cognitive character  perception physical

P

Personal identity change
[ [F=]

Trait cat egnries
Figure 1. Error bars; 95% Cl.,
The graph shows the mean values of the original scores of the perceived change of personal
identity for all participants [N=217, 564% F) (y-axis) as they differ across six categories of
change [x-axis).
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Figure 2, Error bars: 95% CL,
The graph shows the mean values of the original scores of the perceived change of personal
identity for all participants (N=217, 56,4% F) (y-axis) as they differ across all items of change and

betwean the positive version (yellow) and the negative version (blue) of each changing tralt (x-axis).
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Personal ldentity change

4 7 B a9 10 11 12 13 14 15
Trait categories/age

Bhoral ®hMembory B Cognition @ Character B Perceplion @ Physical

Figure 3. Error bars: 95% CL

The graph shows the mean values of the original scores of the perceived change of personal
identity {y-axis) as they differ across six categories of change and across different ages [x-axis).
The dotted lines show the trait categories’ linear trend of the perceived personal identity
change score with growing age.

Age effect (groups)

Persanal identity change

&8 8-11 12-15

Trait categories/age group

mMoral ®Memory B Cognition & Character W Perception 8 Physical

Figure 4. Ervor bars: 95% (1.

The graph shows the mean values of the original scores of the perceived change of personal
identity (y-axis) as they differ across six categories of change and across different age categories
{x-axis). The dotted lines show the trait categories’ linear trend of the perceived personal identity
change score with growing age.
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Age effect (groups)
3
15
1 [ 2]
_'CD.P.ﬂi-tiU'l‘l
15
s Chiaracter
_Memmy

Persona |dentity change inormalized
scare)
e

0.5 m— P epthan
0 s Phiyzical
-8 9-11 12-15
Age groug
Figure 5. Error bars: 95% CL

The graph shows normalized scores (so that they start at 2 for the lowest age) of the parceived
change of personal identity (y-axis} as they differ across six categories of change and across
different age categories (x-axis). The dotted lines show the trait categories” linear trend of the
perceived personal identity change score with growing age.
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Figure 6. Error bars: 95% CI,

The graph shows the mean values of the original scores of the perceived change of personal
identity for the participants answering the “friend vignette” (N=90, 68,4% F) [y-axis) as they
differ across six categories of change and across different age categories (x-axis), The dotted
lines show the trait categories’ linear trend of the pereeived personal identity change score with
growing age.

Personal identity change
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Some person vignette - age groups
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Trait categories/age groups
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Figure 7. Error bars: 95% CL

The graph shows the mean values of the ariginal scores of the perceived change of personal
identity for the participants answering the “some persen in general” vignette (N=91, 42.9% F)
(y-axis) as they differ across six categories of change and across different age categories (x-axis),
The dotted lines show the trait categorles’ linear trend of the perceived personal identity
change score with growing age.
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Figure 8. Error bars: 95% CI,

The graph shows the mean values of the original scores of the perceived change of personal
identity for all participants (y-axis) as they differ across six categories of change and between
sexes [x-axis). The dotted lines show the tralt categories’ linear trend of the perceived personal
identity change score between sexes.
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6-8 age group - friend vignette - sex
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Figure 9. Error bars: 95% CI,

The graph shows the mean values of the original scores of the perceived change of personal
identity for the 6-8 years old participants answering the “friend” vignette (note: the sample was
too small, N=7, 57.1% F) {y-axis) as they differ across six categories of change and between
sexes [x-axis). The dotted lines show the trait categories’ linear trend of the percelved personal
identity change score between sexes,
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Figure 10, Error bars: 95% (L.
The graph shows the mean values of the original scores of the perceived change of parsonal
identity for the 6-8 years old partidipants answering the “some person in general” vignette
(M=32, 37 5% F) (y-axis) as they differ across six categorles of change and between sexes (x-
axis). The dotted lines show the trait categories' linear trend of the perceived personal identity
change score hetween sexes,
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9-11 age group - friend vignette - sex
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Figure 11. Error bars: 95% CI,
The graph shows the mean values of the original scores of the perceived change of personal
identity for the 3-11 years old participants answering the “friend” vignette (N=25, 56% F) [y-
axis) as they differ across six categories of change and between sexes (x-axis). The dotted lines
show the trait categories’ linear trend of the perceived personal identity change score between
SEXeS,

12-15 age group - friend vignette - sex
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Figure 12, Error bars: 95% Cl.

The graph shows the mean values of the original scores of the perceived change of persenal
identity far the 12-15 years old participants answering the “friend” vignette (N=58, 69% F) [y-
axfs) as they differ across slx categories of change and between sexes (x-axis). The dotted lines
show the trait categories’ linear trend of the perceived personal identity change score between
SEREE,
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6-8 age group - vignettes
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Figure 13, Ervor bars: 95% (],

The graph shows the mean values of the original scores of the perceived change of personal
identity for the 6-8 years old panticipants (N=39, 41% F} [y-auis) as they differ across six
categories of change and across different vignettes (x-axis). The dotted lines show the trait
categories’ linear trend of the perceived personal identity change score with vignette change.
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Figure 14. Error bars: 95% CI.

The graph shows the mean values of the eriginal scores of the perceived change of personal
identity for the 9-17 years old participants (N=B0, 53,8% F) (y-axis) as they differ acrass six
categories of change and across different vignettes (x-axis), The dotted lines show the trait
categories' linear trend of the percelved persanal identity change score with vignette change.
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Figure 15, Error bars: 95% Cl.
The graph shows the mean values of the original scores of the perceived change of personal
identity for the 12-15 years old partidpants (N=098, 65,3% F) (y-axis| as they differ across six
categories of change and across different vignettes (e-axis), The dotted lines show the trait

categories’ linear trend of the perceived personal identity change soore with vignette change,
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