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Abstrakt

Cilem préce je poukézat na moznou blizkost komunikac¢nich systému taxonomicky vzdalenych
druht a ucinit tak dal$i krok ve snaze pochopit vyvoj téchto systémi a jejich piipadnou
jedinecnost. Prace se nejprve zaméfuje na piedstaveni komunikacnich systémt u lidi a
papouskll v souvislosti s faktory, které maji ziejmée zasadni vliv na jejich vyvoj. Na kapitolu
uvadéjici evoluéni a socialni kontext obou srovnavanych druhi navazuje kapitola z odborné
recenzované knihy a dva c¢lanky publikované ¢i pfipravené k publikaci v mezinarodnich
recenzovanych impaktovanych casopisech. Kapitola z monografie se zabyva definovanim
komunikace z evolu¢niho a etologického hlediska a ptfedstavuje aktéry komunikace, jejich
motivace a obecnou spolehlivost komunikace. V navazujicim odborném c¢lanku nejprve
aplikujeme a porovnavame rtizné metodologie kategorizace vokalnich repertoart papouskt
Sedych a déle srovndvame repertoary dvou samic t€hoz druhu z riznych socialnich skupin. Toto
srovnani ukazuje, ze 1 druh, ktery je vysoce zavisly na vokalnim uceni, si zachovava urcité
vrozené tendence pii ziskavani vokalniho repertodru. Posledni prezentovany ¢lanek je unikatni
ve snaze jednotnou metodologii pfimo srovnat produktivni slovniky mluvicich papouskt
Sedych a malych déti. Vysledky ukazuji, Ze papousci a déti si preferencné osvojuji odlisné
kategorie, ale v zéasadé¢ maji podobné motivace navazovat a udrZet socidlni interakci.
Srovnavani fylogeneticky vzdalenych druhli pfindsi nové informace o faktorech, které¢ mély
vliv na rozvoj kognitivnich schopnosti a komunikac¢nich dovednosti, protoZe se v tomto ptipadé
nelze primarné odkéazat na genetickou blizkost. Zatim neni pochyb o jedine¢nosti n¢kterych
prvki v lidské komunikaci, nicméné pro jednoznacny zaveér je nejprve potreba detailnéjSich

vyzkumt u zvifecich druht.

Kli¢ova slova: vokdlni komunikace, mezidruhovy srovndvaci vyzkum, papousek Sedy

(Psittacus erithacus), ¢lovek, jazyk



Abstract

The aim of the thesis is to point out the possible proximity of communication systems of
taxonomically distant species and to take the next step in the effort to understand evolution of
these systems and their possible uniqueness. The thesis first focuses on the introduction of
communication systems in humans and parrots in connection with the factors that seem to have
a major impact on their development. The chapter presenting the evolutionary and social
context of the two compared species is followed by a chapter from a peer-reviewed book and
two articles published or prepared for publication in international peer-reviewed impact
journals. The chapter from the monograph presents the definition of communication from an
evolutionary and ethological point of view and introduces the actors of communication, their
motivations, and the general reliability of communication. In the follow-up article, we first
apply and compare different methodologies of categorization of vocal repertoires of grey
parrots and then compare the repertoires of two females of the same species from different
social groups. This comparison shows that even a species that is highly dependent on vocal
learning retains certain innate tendencies in acquiring vocal repertoire. The last presented article
1s unique in its attempt to directly compare the productive vocabularies of talking grey parrots
and small children using a unified methodology. The results show that parrots and children
preferentially learn different categories, but in principle they have similar motivations to
establish and maintain social interaction. Comparison of phylogenetically distant species
provides new information about the factors that influenced the development of cognitive
abilities and communication skills, because in this case it is not possible to primarily refer to
genetic proximity. So far, there is no doubt about the uniqueness of some elements in human
communication, but for a clear conclusion, more detailed research in animal species is first

needed.

Keywords: vocal communication, interspecific comparative research, grey parrot (Psittacus

erithacus), human, language
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1 Uvodni slovo

Studium evoluce jazyka je komplikovany proces, protoze jazyk po sobé nezanechava
fosilni stopy, které¢ bychom mohli studovat. Historické prameny, které mame k dispozici, nam
neosvétli, zda a ¢im je lidsky komunikacni systém jedinecny, piipadné jaké faktory k jeho
jedinecnosti prisp€ly. Schiidnou cestou je srovnavaci piistup, kdy se srovnavaji kognitivni
schopnosti a vzorce chovani obvykle blizce ptibuznych zvitecich druhii, na zakladé ¢ehoz lze
nahlizet evolu¢ni historii. Pfedpokladem je, ze chovani, které vychazi z kognitivnich dispozic,
by mélo mit dédicny geneticky zéklad, ktery 1ze vysledovat ve fylogenetickém vyvoji (Collier
et al. 2014, Harvey & Pagel 1991, Zuberbiihler 2019).

Tato prace se zaméfuje na srovnani vokalni komunikace lidi a papouskl, tedy
fylogeneticky vzdalenych druhtli. Pojednava riizné faktory, ptredevsim vSak vrozenost a socialitu
a z ni vyplyvajici schopnosti, které mohou vést k podobnostem ¢i odliSnostem srovnavanych
komunikaénich systémi. Zaroven se praci prolind zamysSleni nad uchopovanim svéta v
dichotomickych rozliSenich (napt. vrozené a naucené), kdy se zd4, Zze se miize jednat spiSe o
kontinuum nebo kombinaci vlivi z obou plivodné protikladnych postoji. Cilem prace je
poukdzat na moZnou blizkost komunikac¢nich systémil taxonomicky vzdalenych druht a tim
pokrocit ve snaze pochopit vyvoj téchto systém, ptipadné poukazat na faktory, které mohly
vést k nékterym jedineCnym znaklim. Zaméteni na papousky dovoluje nazirat problematiku
také skrze adaptabilitu komunikace jednoho druhu na komunikac¢ni systém jiného, vzdaleného

druhu.

Nasledujici  kapitola ,,Evolucni uchopeni mezidruhového srovnavani vokalni
komunikace v kontextu socidalnich viivii* nastinuje zakladni evolu¢ni pohled na mezidruhové
srovnavani komunikace. Také shrnuje dosavadni poznatky o kognitivnich schopnostech a
socialnich faktorech, které mohou mit vliv na rozvoj a podobu komunikace s diirazem na lidi a
papousky. Dalsi tii kapitoly jsou sloZzeny ze dvou ptivodnich ¢lankt a jedné ptehledové kapitoly
z monografie. Clanky jsou publikovany nebo piijaty k publikaci ve védeckych &asopisech a
kapitola zatazena v knize ,,Neverbalni chovani v partnerskych vztazich*, je ptijata k publikaci
v nakladatelstvi Karolinum. V kapitole 3 ,,Voditka a signaly v mezilidské interakci® se
vénujeme rozliSeni signalt a voditek véetné toho, jak moc jsou vrozené ¢i naucené a jaka je
mira jejich spolehlivosti. Zarovenn nahlizime motivace vysilajicich a piijemci, vSe se
zamé&fenim predev§im na lidskou komunikaci v partnerskych vztazich. Kapitolou se nicméné

prolind i srovnani se signalizaci u zvitat. Kapitola 4 ,,Shared Calls in Repertoires of Two Locally
4



Distant Grey Parrots (Psittacus erithacus)* je studii, ve které nejprve analyzujeme piirozeny
vokalni repertodr lokdlni ctyfclenné skupiny papouskt Sedych s vyuzitim nékolika
kategorizanich metod. Nésledn¢ srovnavame repertoar samice z ¢eské skupiny s repertodrem
samice ze skupiny francouzské a zjistujeme, zda nalezneme mezi t€émito dvéma samicemi
podobna volani. Diskutujeme zde, jaky podil ma na jejich repertoaru vrozenost a socialni uc¢eni
a také, jak se vrepertodru odrazi prindlezitost ke skupiné. Kapitola 5 ,,Comparing the
Productive Vocabularies of Grey Parrots (Psittacus erithacus) and Young Children statisticky
1 deskriptivné pfimo srovnava strukturu slovniki pomérné velkého vzorku mluvicich papouski
a malych déti. V tomto mezidruhovém vyzkumu popisujeme a porovnavame, jaké jsou
produktivni slovniky prvnich slov u déti a papouskl a jaka je jejich komunikativni funkce.
Rozebirame zde vlivy riznych faktor na strukturu a vytvareni produktivnich slovniki obou
druhii: od lingvistického prostredi, ve kterém se ob¢ skupiny vyskytuji, pies afektivitu produket,
které mohou zaslechnout, aZ po referencialitu slov. SnaZime se také objasnit motivace obou

skupin k uceni se feci a zda se jejich motivace néjakym zptisobem piekryvaji.

Kapitola z monografie shrnuje poznatky v oblasti komunikace vedouci od zvifat az
k lidem a je tak pfinosna jako zakladni ptehled o komunikaci, jejich definicich a faktorech,
které maji vliv na jeji vyvoj. Prezentované ¢lanky jsou plivodni a piinasi nové poznatky do
oblasti srovnavacich vyzkumi komunikace jak vnitrodruhové, tak mezidruhové a nabizi prostor
pro navazujici vyzkumy. Sbér dat ve studii sdétmi byl schvéalen etickou komisi
Psychologického ustavu Akademie véd CR. Procedury v této studii se drzi zasad Helsinské
deklarace. Sbér papouséich dat v obou studiich prob&hl v souladu se zdkony Ceské republiky

na ochranu zvitat a povaha vyzkumu nevyzadovala povoleni etické komise.

2 Evoluéni uchopeni mezidruhového srovnavani vokalni komunikace v kontextu

socialnich vliva

2.1 Komunikace v evolué¢nim a etologickém pojeti

Komunikace je zdkladem socialnich interakci a zahrnuje v sob¢ Sirokou paletu aspekta,
na které se 1ze zaméfit. Patii mezi n€ napftiklad GspéSnost a spolehlivost komunikace, jakou
formou mtZe komunikace probihat a také rozdilné cile mluv¢ich, ktefi se ji i€astni (Lindova &
Roubalova 2024) [Kapitola je jednou z pivodnich textl, které tvoii ¢ast této disertacni prace].
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Komunikaci 1ze také pojmout z raznych teoretickych hledisek. V této praci se drzim predevsim
pojeti etologického, historicky vychazejicitho z pojeti evolu¢niho. V nejjednodussim slova
smyslu je komunikace chépana jako pfijimani a vysilani rozliSitelnych signalti. Prvotni teorii
signalizace mizeme najit jiz u Charlese Darwina (1872), podle né&jz signaly vznikaji jako
»sdruzené zvyky*, které se vyvinuly z ptivodné praktickych akci procesem zvanym ritualizace,
kdy dojde pfi predavani dalsim generacim ke zdiiraznéni slozek, které¢ akci pouze naznacuji, ale
akce samotnd je postupné potlacena. Na adaptivnost a vyhodnost ritualizace pozd¢ji poukazali
ve svych vysvétlenich Nicolas Tinbergen (1951) a Konrad Lorenz (1963), pficemz jeji
adaptivni potencidl si 1ze nejjasnéji ukazat na ritualizaci projevl agresivniho motiva¢niho stavu,
ktery je predzvésti agresivniho stietu. Protoze fyzicky stfet je nebezpecny pro vSechny
zucastnéné a muze vést k negativnim nasledkiim i pro vitéznou stranu, mohou jedinci urcitého
druhu béhem generaci ménit své chovani tak, ze potlacuji tendenci k fyzickému sttetu, a naopak
upfednostiiuji projevy naznacujici agresivni motivace, které¢ vedou k odstraSeni nepfitele bez
nutnosti fyzického stietu (cenéni zubd, zirani, fev, zména barvy...). Ke stfetu nakonec nemusi
dojit, a naopak tim lze posilit socialni vztahy. Pozd¢&jsi etologicka pojeti se zamétila na to, jak
jedinci skrze komunikaci ovliviiuji chovani jinych jedincti. V tomto piipadé nejde pouze o
vyslani ur¢ité informace, ale také o to, jakou odpovéd’ podnét vyvolé a Ze je tato odpoved’ stejné
adaptivni jako vyslany podnét (Maynard Smith & Harper 2003). Protoze lidska komunikace je
specifickd svymi symbolickymi aspekty, je potteba tuto skuteCnost zohlediovat i v jejim
vymezeni. Lidské sdéleni ovliviiuji chovani ostatnich spolecné s jejich vnitinimi stavy, a navic
mohou, ale nutn¢€ nemusi, nést konceptualni informace ¢i vyznam (Mehu & Scherer 2012). Toto
pojeti dovoluje reflektovat Siroké spektrum lidské komunikace zahrnujici jeji verbalni i
neverbalni formy vytvarejici signaly nebo zpravy, které prenaseji informace ¢i maji socidlni
vliv (vice viz Lindovd & Roubalova 2024) [Kapitola je jednou z plivodnich textl, které tvori

cast této disertacni prace].

Komunikace se mlize odehravat skrze vSechny smyslové modality (vice viz Lindova &
Roubalové 2024) [Kapitola je jednou z plivodnich textd, které tvoii ¢ast této disertacni prace],
zde nés vsak zajiméa komunikace vokalni. Pod vokalni komunikaci si pravdépodobné jako prvni
predstavime tec, kterd je slozkou lidského jazyka. Badatelé¢ z riiznych oborh si opakované
kladou otazku, jak se naSe fe¢ a Sifeji jazyk vyvinuly a nakolik, pfipadné v jakych
charakteristikéach, jsou jedine¢né. Schopnost vladnout jazyku v plné mife je spojena se socidlné

kognitivnimi schopnostmi, tj. se SirS§im socialnim porozuménim (Fitch et al. 2010). Jazyk se na
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poli evolu¢nich disciplin studuje v kontextu komunikace a kognitivnich schopnosti riznych
zvitecich druhti. Zvifeci modely nam poméhaji nalézt mozné evolucni cesty, jak doslo
k rozvinuti potfebnych kognitivnich mechanismii vedoucich k jazyku a také jaké faktory mohly
hrat v tomto procesu zasadni roli. Nabizi se zacit nejprve u naSich nejblizsich piibuznych —
u primatii. Nicméné piestoze je u nich prokazana komplexni komunikace gesty (napft. shrnuti
Hobaiter et al. 2022), studie zatim ukazuji, Ze u nich nenachazime idealni soub¢h ptedpokladi
pro vyvoj komplexni vokalni komunikace (Bergman et al. 2019). Hleddni modeli vSak
nemusime omezovat pouze na blizce pfibuzné druhy, protoZze 1 znaky, které jsou
konvergencemi, tedy nevyvinuly se ze spoleéného ptfedka, mohou naznacit, jaké selekéni tlaky
a podminky podpoftily vyvoj dané¢ho znaku (Losos 2011). Patrani po evoluénich vlivech na
vokalni komunikaci proto badatelé rozsifili i na fylogeneticky vzdalenéjsi druhy, at’ uz dalsi

savce, nebo ptaky (Searcy & Nowicki 2019, Vernes & Wilkinson 2020).

2.2 Univerzalita a flexibilita vokalni komunikace

Ve studiich vénujicich se lidskym jazykiim, ale i jinym aspektiim lidské komunikace
(viz Lindova & Roubalova 2024) [Kapitola je jednou z pivodnich textl, které tvoii ¢ast této
disertacni prace], proti sobé dlouhodobé stoji zastdnci univerzalnich ¢i vrozenych charakteristik
na strané jedné a velké flexibility spojené s uenim na stran¢ druhé. Na ptid€ jazykl se jedna
pfedevS§im o rozpor mezi zastanci univerzalni gramatiky a pfivrZenci velké jazykové
jazyky stejna omezeni a gramatickd pravidla, a ptipadné rozdily jsou dany odliSnostmi ve
slovnicich danych jazyk, nikoli v systému pravidel (Cole et al. 2015, Chomsky 1995). Naopak
obhdjci odlisnosti tvrdi, Ze jazyky se li§i ve vSech svych slozkéach natolik, Ze je t€Zké mezi nimi
najit vitbec n&jakou sdilenou strukturalni slozku (Evans & Levinson 2009). Skutec¢nost se zda
byt vice uprostfed mezi témito dvéma nazory, kdy mohou byt nékteré aspekty vrozené a jiné
naucené v socialnim prostiedi, ackoli je nadale k diskusi, které kam zatadit (Cole et al. 2015).
Pro ziské&ni feci, hlavni sloZky lidské vokalni komunikace, je flexibilita a vokalni uceni
nezbytnou schopnosti, protoze umoziuje produkovat Sirokou Skalu zvuki, které jedinec

piedtim zaslechl, nad ramec motorického naprogramovani (Tyack 2020).

U zvifeci vokalizace se tradicné odliSovaly druhy, které maji vokalni repertoary

vrozené a nepotiebuji k jejich spravnému vyvoji slyset vokalizace svého druhu, a témi, ktefi se



své vokalizace uci a dotvaii je v socialnim prostredi (Jiirgens 2009). Janik & Slater (2000)
rozlisuji dvé formy vokalniho uceni: kontextové uceni a produkcni uceni. Kontextové uceni
nastava, kdyz se existujici signal spoji s novym kontextem na zaklad¢ zkusSenosti s timto
signalem, tj. signadl maze nést novou zpravu v novém kontextu. Produk¢ni uceni je zapojeno,
kdyz jsou signaly modifikovany na zakladé zkuSenosti se signaly od jinych jedinci (Janik &
Slater 2000). Kontextové ucenti je riizné slozité a zahrnuje rizné formy, v€etné uceni se pouzivat
volani v novém kontextu a uceni se nacasovani volani (Vernes et al. 2021). Tento typ uceni je
pomérmne beézny jak u ptaki, tak u saveid (Janik & Slater 2000). Produkéni uceni (bézné
oznacované pouze jako "vokalni uceni") znamena, ze jedinec si osvojil novy signal poté, co byl
vystaven modelové vokalizaci jiného jedince, pticemz vysledek procesu ovliviiuji rizné faktory
jako napf. mira interakce s jinymi jedinci (Janik & Slater 2000; Vernes et al. 2021). Kromé¢ lidi
jsou papousci jedni z mala, u kterych bylo prokdzano vokalni uceni (napt. Pepperberg 2010).
Dal$imi jsou zpévni ptaci (Brainard & Doupe 2002), kolibfici (ten Cate 2021), netopyii (napf.
Lattenkamp et al. 2020), ploutvonozci (napt. Stansbury & Janik 2019), kytovci (Foote et al.
2006, Janik 2014) a sloni (Stoeger & Manger 2014). Ackoli v§echny vySe zminéné taxony maji
schopnost vokalniho u¢eni, nemé u vSech jednu integrativni funkci, naopak se zd4, ze pro kazdy
taxon ma vokalni u€eni jedine¢nou funkci (Carouso-Peck et al. 2021). Papousci jej ziejmé
vyuzivaji k tomu, aby se naucili pouzivat duety s jinymi jedinci, které jim slouzi k obrané
hnizdist, a k ziskavani a modifikaci kontaktnich volani, kterd jim umoznuji komunikovat pfi
spole¢ném hledani potravy (Bradbury & Balsby 2016). Pfestoze je toto rozliSeni vokalniho
uceni Siroce pfijimano, navazujici studie poukazuji na to, ze dichotomické rozdéleni vokélniho
uceni je limitujici a Ze tato schopnost je spiSe kontinualni s riiznym stupném slozitosti (Petkov

& Jarvis 2012, Tyack 2020).

I dichotomické rozliSovani druhti podle ptfitomnosti/absence schopnosti vokalniho
uceni mize byt problematické. Studie ukazuji, Zze mezi zvifecimi druhy je patrné odstupfiovani
schopnosti uceni a moznosti inovaci 1 bez této schopnosti. Napiiklad mysi, které nema;ji
schopnost vokalniho uc¢eni, mohou své vokalizace ¢astecné¢ modifikovat vytvotenim sekvenci
vrozenych prvki (Holy & Guo 2005, Portfors & Perkel 2014). Druhy s vokalnim ucenim
mohou naopak mit v repertoaru vokalizace, které jsou vrozené nebo maji vrozena omezeni. U
zpévnych ptakl jsou popsany druhy, které maji repertoary zpévii naucené, ale zaroveinn maji
vrozené preference pro zpévy svého druhu a nemusi si ve svém repertoaru ponechat vse, co se

naucili (Marler 1990, Nordby et al. 2007). Kromé& zpévi uzivanych v obdobi reprodukce a pfi
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obran¢ teritoria pouzivaji také Skéalu volani s riznymi funkcemi, ktera se jevi byt z vétSiny
vrozena (Marler 2004). Papousci, ktefi maji celozivotni schopnost u¢eni podloZzenou mimo jiné
diverzitou mezi socidlnimi skupinami (napf. Bradbury et al 2001, Eberhard et al. 2022), se sice
v kontextovych volanich spoléhaji na socialni uceni, ale i u nich se ukazuje, ze mohou mit urcity
spole¢ny zéklad zachovany az do dospélosti. I nadani imitatofi, jakymi jsou papousci Sedi,
jejichz repertoar je ziejmé z velké ¢asti nauceny (Giret et al. 2012), si dle nasi studie mohou
zachovavat urcitou vrozenou slozku i do dospélosti, a tudiz i jejich vokalni uceni ma zfejme
omezeni (Roubalova et al. 2020) [Clanek je jednim z ptivodnich ¢lank?, které tvoii &ast této

diserta¢ni prace].

V dalsi ¢asti nacrtnu, ze jiz v obvyklém uchopeni ontogenetického vyvoje vokalizaci
je patrnd urcita ,,dichotomie* mezi vrozenym a nauc¢enym ve smyslu ptfechodu jednoho v druhé,
a to jak u déti, tak u papouskll. Pozd¢ji dochazi k urcitému prolinani ve fazi zvatlani, které je

ovlivnéno vrozenosti i ué¢enim.

2.2.1 Vokalni astroji a rana vokalni ontogeneze papouski ve srovnani s ¢lovékem
Ptakim slouzi k produkci vokalizaci pfedevSim specidlni vokalni orgén syrinx
nahrazujici v této funkci hrtan, kde tvoti zvuky obojZivelnici, plazi a savci, tedy i lidé (Riede et
al. 2019). Prestoze se struktury papousc¢iho vokalniho ustroji znacné lisi od téch lidskych
(vCetn¢ absence zubl a rtil), jsou papousci schopni produkovat nejen vokalizace svého druhu,
ale také zvuky odpovidajici prvkiim lidské feci (Warren et al. 1996). Rozsah této schopnosti
ukazuji studie pfedevS§im na papouscich Sedych, ktefi jsou schopni pouZivat jazyk a glottis pii
produkci samohldsek a souhlasek podobnym zplsobem jako lidé (Pepperberg 2010).

vyklubanim aZ k prvnim socialné nau¢enym produkcim.

Prvni détskou vrozenou vokalizaci je plac, tedy tzkostna vokalizace, ktera postupem
casu méni svou strukturu (LaGasse et al. 2005, Wermke et al. 2002). Obecné se za prvni projevy
spokojenosti poklada vrozené broukani, které se objevuje mezi prvnim a tfetim mésicem véku
(Nathani et al. 2006, Snow & McGaha 2003), a také smich ptichazejici v rozmezi druhého a
patého mésice véku (Sauter 2014). Déti vSak mohou své emoce davat najevo mnohem Sirsi
Skalou vokalnich projevii. Scheiner et al. (2002) popsali dvanact typu détskych vokalizaci
spojenych s riznym emociondlnim rozpolozenim, které lze rozliSit dle jejich akustickych
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parametrii. Podle té€chto autorti jiz od 7-10 tydne déti projevuji své negativni emoce (bolest,
hnév, znepokojeni) bédovanim/vrkanim (wail/coo), sténanim (moan), placem (cry), kratSim
placem (short cry), Skytem (hic), hekanim (groan) a skiehotdnim (croak). Od stejného obdobi
vSak déti uzivaji bédovani/vrkéani, sténani a hekani i k vyjadieni pozitivnich emoci jako je
radost, zajem, prekvapeni a uspokojeni (Scheiner et al. 2002). Dospéli nemaji problém
rozeznavat mezi pozitivnim a negativnim naladénim u stejné vokalizace, ale uz huie rozlisuji
mezi jednotlivymi emocemi v ramci naladéni (Lindova et al. 2015). Dilezitym krokem
vokalniho vyvoje u déti je tzv. Zvatlani, u kterého neni stale jasné, nakolik je vrozené a nakolik
na néj ma vliv socialni uc¢eni. Obdobi Zvatlani maji 1 neslySici déti, coZ ukazuje na vrozené
predpoklady, nicméné v téchto ptipadech neni tak komplexni, nastupuje pozdéji nez u slysicich
déti a celkové je obdobi zvatlani zkraceno, coz naopak podporuje nezbytnost socidlniho uceni
(Bass-Ringdahl 2010, Stoel-Gammon & Otomo 1986). Vrcholem détského piediecového
vyvoje jsou prvni slova, jimiz Casto byvaji ,,mama‘ ¢i ,,dada/papa“. Rozsifeni téchto slov
v mnoha jazycich napfi¢ jazykovymi rodinami maze byt ovlivnéno biologickymi faktory, jako
je napiiklad snazsi artikulace nékterych hlasek, podpofenymi socialnim upeviiovanim, coz
zarovenn mohlo pomoci zachovat tato slova v nezménéné podobé uz od dob pivodniho

spole¢ného jazyka (Bancel & 1I’Etang 2013).

Papousci, podobné jako déti, zaCinaji tzkostnou vokalizaci, tzv. Zadonénim, které
postupnym vyvojem méni svou strukturu (Brittan-Powell et al. 1997, Hall et al. 1997). U
papousku Sedych informace o vokalni ontogenezi chybi, nicméné Ize predpokladat, Ze napfic
raznymi druhy papouskt budou jisté zakladni principy vokalni ontogeneze podobné. Kakadu
hnédohlavy (Calyptorhynchus lathami halmaturinus) ¢i kakadu havrani (Calyptorhynchus
banksii graptogyne) nejprve produkuji jemné vokalizace, které se zvySovanim vrcholu
amplitudy postupem cCasu stavaji hlasit€jSimi. Asi tyden pfed vylétnutim zacinaji produkovat
vice vokalizaci, které jsou stdle podobné€jSi dospelym verzim, coz je s nejvetsi
pravdépodobnosti ovlivnéno skute¢nosti, ze mlad’ata a dospivajici jedinci napodobuji dospélé
jedince, se kterymi jsou v kontaktu (Teixeira et al. 2022). Naopak papousicci vrab¢i (Forpus
passerinus) zaCinaji volanimi, kterd jsou hlu¢na a kratka. Postupem casu dokdzou ve svém
zadonéni modifikovat frekvence a jejich volani se prodluzuji. Nakonec své volani opét zkrati a
zvysi jejich zadkladni frekvenci, ¢imZ dosahnou volani, kterd jiz pfipominaji volani dospélych
(Berg et al. 2012b). Nicméné ne vSechny typy volani, které se objevi v obdobi po vyklubani,

jsou zachovany do dospélosti. Kromé transformace do novych forem mohou néktera volani z

10



jejich repertoaru mizet, zatimco jina se v pritbé¢hu vyvoje objevuji (Berg et al. 2012a, Wein et
al. 2021). Za vrchol rané vokalni ontogeneze papouskll jsou povazovana kontaktni volani, ktera
jsou socidln€ naucend. Vliv socidlniho uceni na jejich konec¢nou podobu ukazuji experimenty
s neslySicimi andulkami (Brittan-Powell et al. 1997) 1 s ndhradnimi rodi¢i u papousickt
vrabCich (Forpus passerinus), u jejichz mlad’at se kontaktni volani vice podobaji volanim jejich
primarnich pecovatelti nez jinych dospélych, ackoli polovina z pozorovanych mlad’at byla
vychovana péstouny, nikoli biologickymi rodi¢i (Berg et al. 2012b). V procesu ziskavani
kontaktnich volani i mlad’ata papouski prochéazi stadiem zvatlani, kdy si v nepfitomnosti

dospélych procvicuji vzorce kontaktnich volani (Eggleston et al. 2022).

Ptechod od vrozenych vokalizaci k socialné nau¢enym, ptipadné prolinani vrozenych

vzorcl s naucenymi, uzce souvisi s komplexni socialitou u obou srovnavanych druhii.

2.2.2 Socialita podporujici vokalni flexibilitu

Socialni organizace lidskych skupin je tradiéné zalozend na systému sdileni zdroji
v ramci tfigeneracni rodiny, udrzovani dlouhodobych parovych vztaht a rozvinuté kooperaci
jak mezi pfibuznymi, tak nepfibuznymi jedinci, pfi¢emz socidlni vztahy mezi jedinci jsou
pomérné rovnostaiské (Kaplan et al. 2009). Lidé se zdrzuji v rizné velkych socidlnich
skupinach, které meéni svou strukturu, a jsou schopni udrzovat pravidelné interakce a utuzovat
socidlni vztahy az se 150 jedinci (Hill & Dunbar 2003). Udrzovani vztahii s tak Sirokou
skupinou umoziuje prave jazyk, ktery se mohl dle Dunbara (1998) rozvinout jako alternativa
k probirani srsti u piibuznych primati. Socidlni ,,drbani* ve vokalni podobé, at’ uz se jedna o
socidlni témata, vtipy, ¢i ptibéhy, dovoluje navazovat vztahy s nckolika jedinci nardz ve

stejném Case, dokonce 1 v no¢nich hodinach (Dunbar 2017).

Lidska komunikace je zavisla na socidlni skupin€ uz v procesu jejiho ziskavani. Jak jiz
naznacila Cast vénujici se ontogenezi, déti potiebuji k plnohodnotnému ovladnuti jazyka
zpétnou vazbu, a to jak vlastni (slySi se sami, co fikaji), tak také svého okoli prostfednictvim
interakce. Dospéli opravuji jejich chyby ve vSech rovinach jazyka — od vyslovnosti pfes vybér
slovniku az po konstrukce. Kromé oprav také rozsituji ditéti obzory pojmenovavanim objekti
a poskytovani dodate¢nych informaci k jejich spravné kategorizaci (Clark 2018). Dilezitou
kognitivni schopnosti ve vyvoji nejen komunikaénich dovednosti je sdilena pozornost. Sdilena

pozornost vyzaduje, aby se nejméné dva lidé soustfedili na stejnou véc a zaroven si
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uvédomovali, ze oba tak ¢ini (Carpenter & Call 2013). Sdileni pozornosti umoziuje dale
rozvijet komunikacni dovednosti a jeji soucasti je porozuméni druhym jako zdmérnym entitdm
(O’Madagain & Tomasello 2021). Pochopeni zaméra druhych je ptfitom pokladdno za zasadni
pro uceni se jazyku (Grassmann 2014) a s pfibyvajicimi zkuSenostmi vede k porozumeéni
ruznym perspektivam a skupinovym konvencim (Tomasello & Rakoczy 2003). Zaroven je
podminkou pro kooperativni komunikaci a pro kooperaci ve skupiné obecné, ktera je pro
Cloveka typickd (Tomasello 2008). Lidé navic pied samotnym silenim pozornosti ziejmé
vyuzivaji sdilené zamérnosti, tedy vzajemn¢ vnimaji, ze druzi s nimi sdili své zaméry a vytvaii
si védomi, ze néco prozivaji ¢i né€emu veri spolecné. To vede ke vzajemnym ocekavanim,
zjednodusuje skupinové rozhodovani a usnadituje odhalovani ,,prebéhlika* a jejich nasledné
efektivni trestdni (Wolf & Tomasello 2023). Rozvinutd komunikace je tak zfejmé zédkladem

uspésného zivota v socialni skupin€ s komplexnim usporadanim.

Nabizi se otazka, zda mé socialni uspofadani vliv na komunikaci i u lidem vzdalené;jSich
zivo¢isnych druhti. Papousci jsou obecné pokladani za vysoce socidlni a udrzuji si
dlouhotrvajici socialni vztahy (Hobson et al. 2014, Juniper & Parr 2010), podrobnéji je vSak
socialita papousk Zijicich ve volné pfirodé popsana ziidka. Pro papousky mnisi (Myiopsitta
monachus) je zékladem socidlni struktury par jedinct, ale nemusi se vzdy jednat o
heterosexudlni hnizdici par a ojedinéle se vyskytuji i trojice. BéZné utvafi fission-fusion (Sté€pici
se a opét splyvajici) skupiny, ve kterych se i pies vysokou dynamicnost utvaii dominanéni
hierarchie (Hobson et al. 2014). Vyzkum na kakadu Zlutocecelatych (Cacatua galerita),
prizptisobenych zivotu ve mésté, ukazuje, ze jejich socidlni vztahy jsou skute¢né stalé v Case a
stabilita téchto vztahi se s pfibyvajicim vékem jedince utuzuje, ptestoze jedinci mohou béhem
zivota ménit hejna a Casto se pii hledani potravy sdruzuji s jedinci z jinych hejn. Udrzuji si tak
pevné vztahy nejen se svymi zivotnimi partnery, ale také ve vétSich komunitnich fission-fusion
hejnech (Aplin et al. 2021). K udrZovani socialnich vztahli ve skupiné slouzi i ¢isténi pefi, které
je alternativou k Cisténi srsti u saveil. Uz mlad’ata v hnizdé spontdnné Cisti pefi svym
sourozenciim. Toto chovani zastupuje formativni ¢ast socialni hry a zaroveit mize byt formou
vyjednavani vychézejici od mladsich sourozenci k iniciaci recipro¢niho chovani u sourozencti

starSich, pfestoze tim mohou oddalit ziskani prvnich naucenych volani (Arellano et al. 2022).

Socialni interakce také napoméha papousSkim pfi ziskdvani volani v rdmci druhu
(Farabaugh et al. 1994, Osmanski et al. 2021) i pii uceni se lidské feci, kde je nezbytna pro plné

porozumeéni a nasledné referencni pouziti (Pepperberg 1994). Pepperberg & McLaughlin 1996
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piedpokladaji, ze papousci, kteti dokdzi referencné pouzivat naucend slova a véty, tak Cini s
pomoci sdilené pozornosti. Nicméné zda papousci skutecné maji schopnost sdilené pozornosti
srovnatelné s détmi, neni jasn¢ doloZeno. Je vSak mozné, ze pouzivaji jinou formu sdilené
pozornosti, tzv. joint engagement (déle jako ,,sdilené¢ jednani*), které zahrnuje Sir§i okruh
sdilenych témat, zptsobt, jakymi jsou sdileny, i socidlnich partnerti, se kterymi jsou sdileny.
Sdilené jednani bylo popsano nejen u Simpanzi, ale také u lidskych skupin z riznych kulturnich
okruhti, které ne vzdy spliuji definici sdilené pozornosti usité na miru zapadni spolecnosti
(Bard et al. 2021). Zda papousci pouzivaji n¢jakou formu sdileného jednani, zatim neni zcela
jasné, ale struktura jejich nau€enych slovnikii naznacuje, Ze tomu tak mize byt (Roubalova et
al. 2024) [Clanek je jednim z ptivodnich &lanku, které tvoii &ast této disertaéni prace]. Studie
tedy dokladaji, Ze papousci maji komplexni socidlni systém, u¢i se vokalizacim se socialni
podporou a u nékterych druhil studie dokonce naznacuji i moznost koopera¢ni komunikace
(Torres Ortiz et al. 2020). Schopnost vokéalniho uceni jim kromé rozsifovani repertoaru
umoziuje také vokalni identifikaci sebe sama i jinych jedinct v rdmci socialni skupiny i mimo

ni a pomahad jim tak utvaiet a udrzovat socialni vztahy.

2.2.2.1 Individualita zachovavajici prisluSnost v papous¢i skupiné

Jednémi z prvnich voléni, kterd jsou u papouskl dolozZena jako socialné naucena, jsou
kontaktni volani. Pomahaji udrzovat komunikacni spojeni mezi jedinci stejného druhu, celkové
ptispivaji k socialni soudrznosti, a ptredev§im pienasi rdzné druhy socialnich informaci,
napiiklad o jejich identité, ptinalezitosti ke skupin€, ranku ve skupiné ¢i momentalni
vzdalenosti (Kondo & Watanabe 2009, Thomsen et al. 2021). Papousci dokazi pomoci
kontaktnich volani rozliSovat mezi jedinci, pfimo rozpoznat své Zivotni partnery, a dokonce se
na zakladé toho, od koho volani pochézi, rozhoduji, zda budou odpovidat, pfi¢emz preferu;ji
urcité jedince, predevs§im své partnery (Berg et al. 2011, Buhrman-Deever et al. 2008). Krom¢
zivotnich partnerti dokazi papousci rozpoznat dle vokalizaci i své ptibuzné. U papousickl
brylatych (Forpus conspicillatus) bylo doloZeno rozpoznavani rodict a potomkul a dale také
vokalni rozpoznéavani sourozenctli. RozliSovani rtiznych rodinnych piislusnikli vychazi z jejich
zivotni strategie, kdy rodice potiebuji rozpoznavat své potomky ve sdilenych hnizdech a
sourozenci slouZzi jako zékladni socializa¢ni jednotka, kterd napomaha i v obdobi tvoteni pard

(Wanker et al. 2005).
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Prestoze jsou kontaktni volani diilezitd pro individualni identifikaci, mohou byt nadale
ovliviiovana socidlnim prostiedim. Tyto vlivy jsou patrné v konvergenci (sblizovani) volani, ke
které dochazi jak v paru, tak v rdmci skupiny nezavisle na pohlavi. Konvergence byla nejprve
popsana u samic andulek, které si po slouceni ptivodné dvou rtiznych socidlnich skupin do jedné
vyvinuly spole¢né kontaktni volani (Hile & Striedter 2000). Studie na dalSich druzich papouski
ukazuji, ze vétSina je schopna velmi rychle a s minimalnim pfedchozim u¢enim pozménit sva
volani tak, aby odpovidala volani, kterého chtéji dosahnout (Balsby & Adams 2011, Scarl &
Bradbury 2009, Wallge et al. 2015). Sblizovani voldni mize mit i velice konkrétni cile.
Aratingy oranzovocelé (Aratinga canicularis) mohou sva kontaktni volani sbliZovat za ticelem
vyjednavani viidcovstvi nebo dominance mezi jednotlivci (Balsby & Bradbury 2009) a také

tyto informace poskytuji ostatnim ¢leniim hejna (Thomsen et al. 2021).

Konvergence ¢i naopak vétsi individualita volani zavisi na tom, zda dany druh Zije ve
stabilngjSich nebo naopak ve fluidngjsich spolecenstvich. Stabilné€jsi spolecenstvi podporuji
konvergenci, fluidita naopak vétsi individualitu (Tyack 2008). Kratkodoba konvergence volani
se muze vyplatit, kdyz jedinci zijici v komplexnich skupinach s ne zcela stalou strukturou
(fission-fusion) chtéji navazovat kontakt s ostatnimi a iniciovat komunikaci. Thomsen et al.
(2019) v playbackovém experimentu s aratingy zlatocelymi (Eupsittula aurea) ukazuji, Ze
papousci jsou schopni velmi rychle ménit akustické charakteristiky svych kontaktnich volani,
coz jim umoziuje rychlou konvergenci pfi interakcich. Navzdory konvergenci nékterych
charakteristik si ale zachovéavaji rozpoznatelnou individualitu. Stejné tak kakadu rGZovi
(Eolophus roseicapillus) ptizpisobuji pouze nékteré rysy volani a v jinych si zachovavaji
odli$nosti (Scarl & Bradbury 2009). Kontaktni volani tedy nemusi byt pouze individualizujici,
jak je typické pro tzv. ,,vokalni podpisy*. Je vS§ak mozné, Ze jedinci zaroven produkuji dalsi,
mén¢ dominantni, varianty kontaktnich volani, které jsou tvarn&j$i a umoznuji kratkodobé
napodobovani jinych jedinct, jako je tomu u aratingli oranZzovocelych (Cortopassi & Bradbury
2006). Vyvazovani individudlni a skupinové identity potvrzuje i novéjsi studie zabyvajici se
papousky mni§imi zijicimi pravé v komplexnich fission-fusion skupindch, ktefi odvozuji
pfinaleZitost ke skupiné podle signalizované individualni identity, proto je u nich konvergence

voléani niz$i (Smith-Vidaurre et al. 2020).

Individualizujici rysy jsou nejcastéji studovany u kontaktnich volani, ale vokalni
individualita ¢i pfinalezitost ke skupiné nemusi byt patrna pouze z nich. Naptiklad letova volani

mohou obsahovat informace o druhu i skupinové a individualni identité vysilajiciho (de Aratjo
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et al. 2017). Navic je mozné, ze kazdé¢ volani zrepertodru jedince v sobé¢ nese urcity
individualni otisk (Smeele et al. 2023). Tyto ,,individualni dialekty* jsou mozné s ohledem na
ptitomnost skupinovych dialektli u papouski obecné. Dialekty byly dosud popsany u 17 druhti
papousku (piehled prvnich 13 druhii viz Wright & Dahlin 2018). Nejnovéjsi studie je popisuji
také u papouska no¢niho (Pezoporus occidentalis) (Leseberg et al. 2019), u divokych 1 v zajeti
chovanych amazonanti portorickych (4Amazona vittate) (Martinez & Logue 2020), arti
vojenskych (4ra militaris) (Salinas-Melgoza & Renton 2021) a ve méstech zijicich mniskd
Sedych (Myiopsitta monachus), u nichz autofi dokonce diskutuji moznost zapojeni kulturni
evoluce (Smeele et al. 2024), podobné jako Wright & Dahlin (2018) pfed nimi. Dialektické
zmény v repertoaru papouski jsou zasadné ovlivnény geografickou vzdalenosti a mistnimi
podminkami prostiedi. Aratingové hnédohrdli (Eupsittula pertinax) zijici na malych karibskych
ostrovech 1 na pevniné maji divergentni a variantni kontaktni volani, pficemz kontaktni volani
na ostrovech jsou del$i, mén¢ Casta a je zde vice variant (Eberhard et al. 2022). OdliSnosti na
urovni jedinci i socialnich skupin dokladame také ve své studii na papouscich Sedych, jejichz
repertoary jsou si blizsi v rdmeci lokalni socialni skupiny nez mezi jedinci z riznych socialnich
skupin (Roubalova et al. 2020) [Clanek je jednim z ptivodnich ¢lankd, které tvoii &ast této

disertacni prace].

2.3 Kontextova a funkéni komunikace u zvirat

Jazyk vynika svou symboliCnosti, jejiz soucdsti je referencialita, tedy mozZnost
odkazovat na vnéj$i objekty a udalosti (Manser 2022). Jiz n¢kolik desetileti se badatelé snazi
zjistit, zda 1 zvifeci komunikace ma tuto odkazovaci kapacitu, nebo zda se jedna o jednodussi
procesy (Fischer 2020, Townsend & Manser 2013). Referen¢ni komunikace je ve srovnavacich
vyzkumech oznacovana jako ,,funkéné referencni* a je podminéna dvéma kritérii — produkénim
a percepCnim. Produkéni kritérium vyZzaduje, aby se dany signal objevoval jen v urcitych
kontextech s jasnymi stimuly, pficemz staci, kdyz stimuly patii do stejné kategorie (napf.
oznaceni dravcll). Percepcni kritérium dopliiuje, Ze samotny referencni signal musi vyvolat
vhodnou odpovéd’ piijemce i1 bez piimé piitomnosti stimulu nebo voditek k nému (dravec neni
vidét) (Macedonia & Evans 1993). Zijem o tuto problematiku podnitila pfedevSim studie
vénujici se kockodantim obecnym (Cercopithecus aethiops), ktera popisuje tfi odli$na poplasna
voléani pojici se ke tfem typiim predatort — leopardovi, orlovi a hadovi. Kazdé z téchto volani
vyvolava u pfijemcii jinou odezvu odpovidajici nejlepsi strategii vyhnuti se titoku daného typu
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predatora a zaroven je jedinci, dle autori, nepouzivaji v jinych kontextech (Seyfarth et al.
1980). V tomto podani vokalni komunikace kockodant spliiuje kritéria pro funkéné referencni
komunikaci. Nicméné pozdéji byla tato studie podrobena piezkoumani. Price et al. (2015)
znovu zanalyzovali pouzitd data a ve své studii potvrzuji, Ze jejich poplasna volani jsou
skute¢né rozlisitelnd, ale mohou se ¢asteCné piekryvat s pouzitim v situacich socialni agrese,
coz znamena, ze nejsou vyhrazena jen predatorim. Vyvstava tak nejistota, zda je kontextova
specifita skute¢n¢ ukazatelem referenciality a zda méa smysl povazovat referen¢ni volani za

urcity predstupen pro lidskou te¢ (Fischer & Price 2017).

Kontextova volani jsou ve zviteci fiSi dolozena hojné, i kdyz jen nékolik z nich ma
potencial byt referencni. Kromé poplasnych volani uzivanych v situacich predace, ktera jsou
popsana u primatil, dalSich savceti 1 ptakt (napt. Collier et al. 2020, Fischer 2020, Gill & Bierema
2013, Manser et al. 2002, McRae 2020), jsou to potravni volani (napt. Bugnyar et al. 2001,
Clay et al. 2012, Evans & Evans 1999, Rogers et al. 2018) a dale volani béhem socialnich
interakci (Slocombe & Zuberbiihler 2005). Papousci vyuzivaji n€kolik typi kontextovych
volani véetné zadonéni, poplasného volani, agonistického voléani, parovych duetd, nouzového
voléni, letového volani, a kontaktnich volani. Tato volani nemusi byt nutné referen¢ni, ale jsou
komunikaéné¢ funk¢ni. Jinymi slovy, jejich pouziti vyvolava odezvu ptijemct, at’ uz vokalni, ¢i
behavioralni (Bradbury 2003). N¢které druhy papouski maji v repertoaru dalsi typy volani ¢i
vice typl agonistickych, poplaSnych ¢i letovych volani odpovidajicich jejich Zivotni strategii.
U kazdého druhu tak mohou jednotlivé typy nést lehce odlisné informace. U volné Zijicich
papouskt bylo jako funkéné referencni volani experimentalné potvrzeno pouze individualni

rozpoznavani u papousickil brylatych (Wanker et al. 2005).

Prvni kontextovou vokalizaci, kterou papouSci vydavaji, je Zadonéni spojené s
mladécim dozadovanim se krmeni a péce (Leseberg et al. 2019, Martins & de Aratjo 2020,
Zdenek et al. 2015). Hojn€ se vyskytujicim typem jsou i hnizdni volédni, ktera jsou druhem
poplasnych volani, vydavanych pouze v blizkosti hnizda, nicméné pfesna funkce téchto volani
zatim neni popsana (Montes-Medina et al. 2016, Wein et al. 2020). Agonistickd volani znaci
hrozbu cCasto jedinci ze stejného hejna, pokud rusi vysilajiciho pfi krmeni, naruSuje prostor
hnizda nebo ohroZuje partnera ¢i partnerku. Kromé zakladni vokalni slozky mohou byt
doplnéna vizualnimi projevy (napi. zvedani kiidel) propagujicimi velikost té€la, motivaci ¢i
pfipadné vystupniovani konfliktu, nebo jsou spojena s dalSimi volanimi, kterd maji situaci
naopak uklidnit a konfliktu ptedejit (de Araajo et al. 2011, de Moura et al. 2011, Montes-
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Medina et al. 2016). Uklidiujici efekt maji ziejmé i parové duety, které slouzi k vyjednavani
mezi jedinci v paru (Bradbury 2003, Zdenek et al. 2015). Letova volani, jak jsem jiz zminila
vyse, nemusi nést jen informaci o samotném letu, ale mohou také informovat o socidlni ¢i
individualni identit¢ a casto slouzi kudrzovani koheze skupiny, ¢imz se piekryvaji
s kontaktnimi volanimi (de Araujo et al. 2017; Martins & de Araujo 2020, Zdenek et al. 2015).
Funk¢ni je i sklddani elementii ¢i rozdily v komplexité volani, kdy rizné délka série volani
mize meénit jeji vyznam, jako je tomu u aratingli oranzovocelych (Balsby et al. 2017), nebo
kodovat podrobnéjsi informace, napiiklad o typu predatora (Montes-Medina et al. 2016).
Nejvice probadand jsou jejich poplasna voldni, kterd mohou vyvolat Gt€kovou reakei, nebo
naopak sdruzovani jedincti (de Araujo et al. 2011, de Moura et al. 2011, Montes-Medina et al.
2016). Mohou mit n¢kolik variaci podle toho, kde jsou vydavana a kolik jedinct se produkce
ucastni. Jednou z variant jsou kongregacni volani, kdy poplasné volani vydava vice jedinct
naraz, ¢imz zna¢né¢ ziskava na intenzite, ale ziistava zachovana moznost rozpoznani druhu, coz
umoznuje komunikaci vzdalenych hejn a nabadéa k presunu k vysilajicimu (de Araujo et al.
2011, Martins & de Aratjo 2020). Specificky typ vydavaji tzv. strazci, kteti jsou usazeni vysoko
v korunéach stromi a hlidaji zbytek hejna, které shani potravu ¢i pije. V pfipad€ nebezpeci
straZcovo volani upozorni ostatni, aby se rozhlédli po okoli nebo odlétli (de Aragjo et al. 2011,

Martins & de Aratjo 2020).

Poplasna volani mohou byt dobrym kandidatem na funkéné referencni volani, ackoli az
donedavna nebylo jasné, zda se papousci uci tato volani skrze socialni uceni. Martins & de
Aratjo (2020) popisuji poplaSna volani u juvenilnich aratingli kaktusovych (Eupsittula
cactorum), kterd se velice podobaji poplasnym voldnim dospélych jedincti, ale jsou méné
intenzivni s niZ8i frekvenci a mladi jedinci je zacinaji vydavat az potom, co s produkci zacnou
dospéli. To naznacuje vyvoj volani a uceni se od zkusenéjsich jedinct. Dosud nebylo u Zadného
druhu papouskti potvrzeno, ze by pouzivali poplasna volani k rozliSeni raznych predatort, ale
zda se, Ze do téchto volani mohou promitat svou aktualni socialni situaci, tedy, zda jsou pfii
vydavani volani ve skuping, s partnerem nebo sami. Amazonani oranzovokiidli (Amazonica
amazonica) vydavaji tfi typy poplasSnych volani spojenych s riznymi situacemi. Dva z nich jsou
poplasna volani vydavana pary v letu, tfeti, vydavané v sedé, produkuje pouze samec a
signalizuje samici, aby zlstala uvnitf hnizda, kdyZz hrozi nebezpec¢i (De Moura et al. 2011). U
aratingli kaktusovych jsou také popsany dva typy poplasnych volani. Prvni typ produkuji, kdyz

jsou v hejnu a spatii predatora. Druhy typ pouzivaji, kdyz je jedinec izolovan od hejna a vidi
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pobliz predatora (Martins & de Araujo 2020). Na prvni pohled se miize jevit, Zze neexistuje
diivod, pro¢ by papousci méli pouzivat poplasna volani jako funkéné referenéni komunikaci,
vzhledem k tomu, Ze vétSinou vykazuji jediny typ behavioralni reakce na poplasné volani, a tou
je utek. Nicméné i ut€kové reakce se mohou lisit. Jedno ze dvou poplasnych voldni amazonani
zlutobtichych (Alipiopsitta xanthops) vydéavanych leticim papouskem umoznuje sedicimu
jedinci tiSe odletét, aniz by si predator vibec v§iml jeho pfitomnosti, protoze volani je kratkého
dosahu a neprozrazuje polohu jedince (de Araujo et al. 2011). Nékteré druhy, jako naptiklad
papousci Sedi, pouzivaji k odhanéni predatori mobbing, tedy hromadné nalety na vettelce
(Jones & Tye 2006). Mohou tak pouzivat rizné typy poplasnych volani k vyvolani mobbingu

a vyvolani utékové reakce — odletu.

Pouzivani kontextovych volani u papouskii mize byt ovlivnéno promitinim jejich
interniho stavu do téchto volani. Papousci vyjadiuji své vnitini stavy, at’ uz jde o klid, uzkost,
nebo agresivitu, pfedev§im nacepyfenim peti (rozpolozeni lze vy¢ist z toho, jak je nacepyiené
a kde) (Bertin et al. 2018, Bertin et al. 2020, Bond & Diamond 2019). Papousci jsou zvykli na
blizky fyzicky kontakt a vyjadfovani svych vnitinich stavii (Bond & Diamond 2019), coz
praktikuji i papousci chovani v zajeti vii¢i svym chovateliim (Bertin et al. 2023). Své vnitini
stavy vSak vyjadiuji také v kombinaci s vokalni komunikaci. Prvnim projevem vnitiniho stavu,
ktery kdy pouZivaji, je zadonéni, pfi kterém papouSci kombinuji chovani a vokalizaci. Od
prvnich dnl svého zivota mlad’ata zvedaji hlavu, mavaji kiidly a hlasit¢ vokalizuji, aby se
domohla krmeni a péce od svych rodict (Krebs 2002). I kdyZ se Zadonéni vyskytuje predevsim
u mlad’at, v urcité forme se uchovava az do dospclosti, kdy je dospéli pouzivaji k ziskavani
potravy od svych partnerd (Bond & Diamond 2019). Schwing et al. (2017) také ukazuji, ze
papousci pouzivaji volani, kterd mohou byt mezi jedinci stejného druhu emocionalné
“nakazliva”. Nestor kea (Nestor notabilis) maji ve svém repertoaru hrava volani, ktera
vyvolévaji hravé chovani, ovliviiuji délku hry a pravdépodobné také prispivaji Sifeni
pozitivnich emoci (Schwing et al. 2017). PapouSci by tudiz mohli pouZzivat vokalizace k
vyjadifeni svého vnitiniho stavu v situacich, kdy fyzicky projev neni mozny, nebo se nemohou
vidét piimo. Jedinec mliZze naptiklad v poplasném volani vyjadfit obrannou tzkost a vysoké
vzruseni (Mendl et al. 2010), kdyZ je nablizku predator, a pfenést svlij vnitini stav na ostatni,
coZ jim umozni vyhnout se nebezpe&né situaci nebo z ni uniknout. Zadné studie zatim pfimo

nezjistovaly, zda papousci promitaji své vnitini stavy do svych vokalizaci, nicméné nemizeme
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vyloucit moznost, ze se do jednoho signalu kéduje jak informace, tak vnitini stavy vysilajiciho,

podobn¢ jako je to bézné v lidské komunikaci (napt. Dezecache et al. 2013).

Ackoli se zvysSuje pocet studii, které reflektuji pestrost komunikac¢nich kontextii u
papouski, stale to nedostacuje k tomu, abychom mohli jednoznaéné fici, zda papousci ve volné
ptirod¢ pouzivaji sva volani referencné. Kromé jedincti ve volné pfirodé mame vsak jesté
porozumeéni skrze nahlédnuti jejich schopnosti v situaci, ktera neni pro jejich druh obvykla, ale

je blizka lidem.

2.3.1 Kontextova komunikace papouskii v lidském prostiedi

Papousci ovladajici lidskou fe¢ ndm davaji moznost snadnéji nahlédnout jejich vnimani
zvukl (feci), jejich schopnost reprodukce a caste¢né také porozuméni a jejich motivace ke
komunikaci. Aby mohli vérné napodobovat lidskou fe¢, musi nejprve dokéazat odlisit jeji ¢asti
a jednotlivé zvuky. Andulky prokazatelné dokazi odliSovat samohlasky, ale zaroven slysi
podobnosti mezi témi ze stejné fonetické kategorie, at’ uz jsou vysloveny Zenami, muzi, ¢i détmi
(Dooling & Brown 1990). Zaroven dokazi rozliSovat riizné fonetické prvky v fe¢i (naptiklad
slabiky ba — wa, ra — la) produkované syntetizérem (Dent et al. 1997, Dooling et al. 1989,
Dooling et al. 1995). Pi1 produkci se soustiedi na akustické charakteristiky teci, které
odpovidaji rysim vokalizaci jejich druhu, a pokud maji dostateCnou socidlni motivaci a
podporu, vnimaji lidskou fe¢ jako pozménéna volani vlastniho druhu (Sclan 1999).

Papousci Sedi, ktefi jsou povazovani za schopné vokalni imitatory, dokéazi nejen
pojmenovavat, ale také naucena pojmenovani kategorizovat. Nejznadméjsi jsou studie Irene
Pepperbergové s papouskem Alexem, ktery dokazal spravné odpovidat na poloZené otazky,
dotazujici se nejen na pojmenovani, ale i na odlisné kvality (naptiklad ,,Co je to?*, ,Jaka
barva?“, ,Jaka latka?*). Jeho repertoar a schopnost rozliSovani byly velmi rozsahlé. Umél
pojmenovat az sto objektl, odliSoval sedm barev, pét tvart a Ctyfi materialy, rozliSoval mezi
stejnym a jinym objektem na zékladé riznych dimenzi a uZival ¢islice aZ do Sesti v€etné nuly
(Pepperberg 1990, 2002). Aby spravne odpovidal na ménici se otazky, musel jim do urc¢ité miry
porozumét, ndhodné by z tak Sirokého repertoaru nevybral spravnou odpovéd (Pepperberg

2002). Alex nerozliSoval pojmenovani jen jako celky, ale vnimal, Ze jednotliva pojmenovani

19



jsou slozena ze zvukovych vzorct, které 1ze kombinovat a vytvaiet nova pojmenovani, ktera se

referenéné nevztahuji k pivodnimu pouziti (Pepperberg 2007).

Kromé rozliSovani jednotlivych pojmenovani a vlastnosti objektl jsou papousci schopni
pouzivat naucené vokalizace ve vhodnych kontextech. Podobné¢ jako ve volné ptirodé je pro né
1v zajeti zdsadni orientovat se v socidlnich situacich a reagovat na n¢. Samice papouska Sedého,
Cosmo, reagovala riizné¢ v zavislosti na tom, zda byla pfitomna chovatelka, se kterou méla
blizky vztah, a zda ji odpovidala. V situaci pfitomnosti chovatelky a vzajemné interakci
pouzivala Cosmo vice anglickych slov nez zvukii, a naopak v situacich, kdy byla sama nebo
byla chovatelka zaneprazdnénd, pouzivala vice zvukl nez slov. Zaroven se na zéklad¢
socidlniho kontextu ménilo téma vokalizaci, kdy si vice fikala o interakci, kdyz chovatelka
odpovidala zpét (Colbert-White et al. 2011). Cosmo také zietelné menila své vokalizace, kdyz
chtéla dosdhnout kyzeného cile, v zavislosti na tom, zda byla jeji Zddost ignorovéna nebo
odmitnuta (Colbert-White et al. 2016). Takto proménlivd komunikace, ktera je navic
mezidruhova, ukazuje jednak na vysokou adaptabilitu na jiné prostiedi, ale také na pieneseni
individudlnich potieb z divokych socidlnich skupin. Motivace papouskl k uceni se feci se
v urCitych aspektech zda byt velice podobna té u déti, kdy v konecném dusledku obéma
skupindm jde o navazovani vztahu a socidlni interakci. U papouski je vSak pozornost pfi
spontannim uceni mnohem méné zaméfena na pojmenovavani objektlt ve svété (vice viz
Roubalova et al. 2024) [Clanek je jednim z ptivodnich &lank, které tvoii ¢ast této disertadni

prace].

Navzdory podobnym motivacim déti i papouskli, moznad pravé mensi svazanost
papous¢i komunikace s pojmenovavanim okolniho svéta, které je spojeno se schopnostmi
sdilené zdmérnosti a sdilené pozornosti, je faktorem, ktery zdsadné ovlivituje komplexnost, jaké

muze komunikace dosdhnout i1 u tak vysoce socialnich a vokalnich zvifat.

2.4 Zamérna komunikace a jeji studium u zvirat

Zamérnost je povazovana za klicovou soucdst lidského jazyka, kterd umoziiuje
vytvareni sofistikované komunikace (Grice 1957, Scott-Phillips 2015b, Scott-Phillips & Heintz
2023). Zaméry v lidské komunikaci mohou byt jednak informativni, kdy vysilajici chce
piijemce o néfem informovat, a jednak komunikativni, kdy se davé pfijemci jasné najevo, ze
pfedavand zprava je dulezitd. Oteviend komunikace zdmérl je obvykle oznafovana jako
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ostensivni nebo griceovska a nékteti ji povazuji za zadsadni inovaci v lidské komunikaci (Heintz
& Scott-Phillips 2022, Scott-Phillips 2015a). Pro tuto formu komunikace jsou zapotiebi
reprezentace mentalnich stavii druhych (vzajemné ¢teni myslenek komunikaénich partnertt),
které jsou obsazeny v intencionalité druhého rdadu predstavené Dennettem (1983), ktera by
meéla predchazet "pravé" jazykové komunikaci (Grice 1957). Intencionalita druhého fadu
predpoklada, ze vysilajici pfi predavani zpravy chce, aby pfijemce néco veédél nebo néCemu
veril (Dennett 1983, Sievers et al. 2017). Pivodni koncept griceovské komunikace vyzadoval
dokonce intencionalitu ctvrteho rFadu, v takovém ptipadée vysilajici chee, aby piijemce veédel,
ze vysilajici chee, aby pfijemce o né€em védel, kdyz predava zpravu (Dennett 1983, Sievers et
al. 2017). Tato podminka by vSak vyloucila jakoukoli moznost zdmérné komunikace u zvitat.
Reprezentace vyssiho fadu pritom nejsou nutné pfitomné ani ve veskeré lidské komunikaci.
S jejich porozuménim maji potize predevsim déti (Bates 1979), ale ani dospéli nemusi
mluvéimu vzdy prisuzovat zdméry, a ne vzdy v kazdodenni komunikaci pouzivaji
intencionalitu ¢tvrtého fadu (Millikan 1984). Z tohoto diivodu je pfistup ke studiu intencionality
u déti trochu odlisny, stejné jako studie na zvitatech. Zamérnd komunikace ve studiich vyvoje
jazyka u déti v predieCovém stadiu je podminéna tim, ze déti musi komunikovat ze své viile
(nejde o vrozeny signdl), za Gcelem dosazeni urcitého cile a zaroven chapat, Ze piijemce
reguluje své vlastni chovani a ma své vlastni zdmery (Carpenter et al. 1998). Srovnavaci studie
na zvifatech uz vyZzaduji pouze volni komunikaci za G¢elem dosazeni urcitého cile, kterd
konzistentné a opakovan€ méni chovani ptijemce (Moore 2016, Townsend et al. 2017). Takové
pojeti uz neukazuje piimo na ostensivni komunikaci, ale miize odhalit zimérnou komunikaci,

ktera je prvnim krokem k jejimu ptipadnému dosazeni.

Autofi studii posuzujicich zdmérnost u zvifat obvykle pouzivaji behavioralni markery,
jako jsou: chovadni upoutavajici pozornost, citlivost na pozornost prijemce, kontrola publika,
rozvinuti, flexibilita, stridani pohledu, perzistence, cekani na odpoved a socidlni pouZiti
(Rodrigues & Frohlich 2021). Tato kritéria jsou Siroce pouZivana ve studiich komunikace
primatd. Primati vykazuji pfinejmenSim intencionalitu prvniho fadu, a to jak v gestické
(Graham et al. 2020), tak ve vokalni komunikaci (Townsend et al. 2017), coz znamen4, ze volné
signalizuji, aby zménili chovani pfijemce, a nakonec dosahli svého cile. Objevily se dokonce
naznaky, Ze jsou schopni intencionality druhého tadu (Tanner & Byrne 1993), nicméné
experimenty ukazuji, Ze sice rozumi, kdy jedinec ma nebo nema o né¢em poveédomi, ale oproti

détem nejsou schopni pochopit, Ze druzi mohou mit faleSna presvédceni a nedokdzou z nich
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tézit (Kaminski et al. 2008). Behavioralni markery bohuzel nejsou bezproblémovym feSenim a
diskutuje se o jejich spolehlivosti, validité, konzistenci a zobecnitelnosti (Ben Mocha & Burkart
2021, Rodrigues & Frohlich 2021). Proto je snaha vytvofit nové ptistupy ke studiu zdmérnosti
u zvitat. Jednim z nich je rdmec navrZzeny Townsendem et al. (2017) a pozd¢ji konkretizovany
Benem Mochou a Burkartem (2021), ktery vytvofili za ucelem posouzeni intencionality
prvniho fadu na zaklad€ tfi kritérii, kdy jedinci musi: (1) signalizovat ze své vile, (2)

komunikovat za uréitym cilem (3) ménit chovani pfijemce tak, aby dosahli cile.

V soucasné dobé neexistuji zadné studie, které by se pokusily posoudit zdmérnost
pomoci souboru behavioralnich markerti, at’ uz u papouskt ve volné ptirodé, nebo v zajeti.
Dokonce i zminky o jednotlivych behavioralnich markerech jsou vzacné. Brucks a von Bayern
(2020) u papouskil sedych béhem laboratornich studii spoluprace a pomoci pozorovali chovani
upoutdvajici pozornost ve formé zadonéni, vokalizace a natahovani se po odméné. V této studii
ale autofi pouze pocitali, kolikrat se toto chovani vyskytlo, a to vyhradné u piijemci jidla, bez
vyhodnoceni jejich pohledu, vytrvalosti nebo ¢ekani na odpovéd’. Naznaky pozornosti jsou
popsany i u nestor kea, ktefi jsou pozorni k chovéni partnera pii spolupraci, ale jen kdyZ jsou k
tomu trénovani (Schwing et al. 2020). Moznost zapojeni efektu publika zase demonstruji studie
andulek, jejichZ samci upravuji své vokalizace tak, aby vérn¢ napodobovali své partnerky, a
meéni rychlost svych vokalizaci v zavislosti na tom, zda jsou jejich druzky s nimi nebo je vidi
(Striedter et al. 2003). A konecné, zdd se, Ze papousci Sedi chapou pohled lidského
experimentatora, ale pouze v omezené mife a musi pfedtim projit tréninkem (Giret et al. 2009;
Krasheninnikova et al. 2019). Vyhodnoceni behavioralnich kritérii, jako je kontrola publika a
zména pohledu, zté¢zuje fakt, Ze je obecné obtizné vyvodit z jejich pohledu néjaké zavery kvili

bo¢nimu umisténi o¢i (Dawkins 2002).

Papousci vSak maji nékteré kognitivni schopnosti, které mohou byt s chapanim zdmeéra
spojeny. Papousci Sedi do urcité miry rozumi lidskym zamériim, které odvozuji z ochoty nebo
neochoty experimentatora dat jim potravu (Péron et al. 2010). Nékolik studii naznacilo, ze
papousci vykazuji cilené a flexibilni chovani pfi kolech zaméfenych na spolupraci, konkrétné
pii tahani za provazky (kakadu Goffinav (Cacatua goffiniana): Wakonig et al. 2021,
neotropické druhy: Schuck-Paim et al. 2009, kea: Werdenich & Huber 2006, papousci Sedi:
Pepperberg 2004). Ac¢koli n€kteti jedinci mohou zapojit asociativni uceni misto toho, aby si
vSimali svého partnera a jeho chovéni (Tassin de Montaigu et al. 2020). Krom¢ toho jsou

papousci schopni zajistit si vyhody pro blizkou nebo bezprostfedni budoucnost (Auersperg et
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al. 2017; Beinhauer et al. 2019), nicmén¢ zatim nebyly zkoumany sofistikovanéjsi formy
planovani budoucnosti. Na druhou stranu, papousci testovani v tukolech zamétenych na
komunikaci a teorii mysli dosahovali ve srovnani s primaty horsich vysledki na Grovni ndhody
(Krasheninnikova et al. 2019). Je mozné, Ze Gspéch papousktl ve studiich intencionality muze
zéaviset na ptizpusobeni povahy ptedkladanych ukolu pro jejich druh, dostate¢ném case na uceni

a motivaci subjektl podpotené tizkymi vazbami s jejich chovateli.

Zatimco dukazy od nemluvicich papouski jsou utrzkovité a nejednoznacné, zda se, ze
mluvici papousci splituji kritéria vySe uvedeného ramce pro intencionalitu prvniho fadu, ktery
navrhli Townsend et al. (2017). Jazykov¢ trénovany papousek Sedy, Alex, dobrovolné zadal o
konkrétni predmeéty, odmital ty nevyzadané, a také zadal o premisténi na konkrétni misto a trval
na tom, dokud ho tam experimentatofi neptenesli (napt. Pepperberg 2002). Zde Alex prokazal
volni komunikaci za uréitym cilem a opakované a vytrvale ménil chovani ptijemcti, aby tohoto
cile dosahl. Samice papouska Sedého, Cosmo, kterd nebyla systematicky trénovana, zfejmé
sledovala, zda je jeji chovatelka v mistnosti a je schopna splnit jeji pozadavky, kdyz strategicky
ménila své vokalizace podle situace, aby dosahla svych socialnich cilti (Colbert-White 2011,
2016). I dalsi netrénovani papousci maji ve svych slovnicich produkce, které mohou napovidat
o jejich zamérném pouziti (viz Roubalova et al. 2024). [Clanek je jednim z pavodnich ¢lank,

které tvoii Cast této disertacni prace].

Papousci jsou velmi flexibilni, co se ty¢e komunikacniho prostfedi a dokazi pfijmout
novy komunikaé¢ni kod, ktery jim pomaha dosahnout jejich potfeb. Mohou byt schopni zdmérné
komunikace zaméfené na cil, ackoli doklady pro to méame zatim jen od jedincti chovanych

v zajeti.
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3 Voditka a signaly v mezilidské interakci

Lindova, J. & Roubalova, T. (2024). Voditka a signaly v mezilidské interakci. In J.
Lindova (Ed.), Neverbalni chovdni v partnerskych vztazich [ptijato k tisku]. Univerzita

Karlova, nakladatelstvi Karolinum.
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Voditka a signaly v mezilidské interakci

Jitka Lindova a Tereza Roubalova

,Dobre vis, pani,* pokracoval nevzrusené maskovany cizinec, ,,co se tenkrdat v
Erlenwaldu prihodilo. Vis, Ze zachranény Roegner sam z vlastni viile prisahal, Ze mi da vse, o¢
pozadam. Volam vas vSechny za svédky toho, co nyni reknu! Kdyz se mne kral, jehoz jsem
zachranil, u svého ore podruhé otdazal, co si preji za jeho zachranu, odpovédél jsem mu. Pozadal
jsem ho, aby mi slibil, Ze mi da to, o cem nevi, Ze to zanechal doma a také to neocekava. Kral
odprisahl, ze tak ucini. Po navratu domii zastihl tebe, Calanthé, tésné po porodu. Ano, ma pani,
Cekal jsem dlouhych patnact let a uroky z mé odmeny rostly. Dnes pri pohledu na krasnou
Pavettu vidim, Ze se mé cekani bohateé vyplatilo! Panové a rytiri! Nékteri z vas pribyli do Cintry,
aby se uchazeli o ruku princezny Pavetty. Oznamuji vam, Ze jste prijeli zbytecné. Ode dne svého
narozeni patii z moci krdlovské prisahy mné!

Mezi hosty vypukla viava. Nékteri kriceli, jini busili péstmi do stolu, dalsi kieli.
Drzgresle ze Streptu Sermoval porcovacim nozem, ktery vytrhl ze skopové pecené. Crach an
Craite se sklonil a zkouSel, zda se mu nepodari vylomit desku stolu z krizového uchytu.

., Neslychané!* kricel Vissegerd. ,,Jaké mas dikazy? Diikazy!*

,, Nejlepsim ditkazem je krdlovnina tvar!“ zvolal JeZek a ukazal rukou v Zelezné rukavici
na Calanthe.

... Geralt zpozoroval, jak kralovna gestem ruky privolala padze stojici za triinem a néco
mu Septem rozkazala. Geralt nezaslechl, co to bylo, avsak zarazil ho udiv na jinochové tvari,
kdyz musel kralovné rozkaz zopakovat, nez odbehl k vychodu. Viava u stolu neutichala. Eist
Tuirseach se obratil ke kralovne.

., Calanthé, “ otazal se odmeérené, ,,ma pravdu? “

A kdyby ano, tak co?“ procedila kralovna skrze zuby. Rozcilené se hryzala do rtu a
Skubala zelenou Serpou na svém rameni.

., Pokud ma pravdu, “ zasmusil se Eist, ,, bude slib nutno dodrzet.

., Opravdu?

,,Mam to snad chapat tak, *“ otdazal se ostrovan horce, ,,Ze stejné lehkovazné pristupujes

ke vsem slibum? K tomuto, jakoz i vSem ostatnim, na néz si tak dobre vzpominam? *
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Geralt, kterého by ve snu nenapadlo, ze nékdy uvidi krdalovnu Calanthé s ruméncem ve
tvari, vlhkyma ocima a rozechvelymi rty, byl ohromen.

., Eiste, “ zaseptala krdlovna, ,,to je néco jiného... "

Voditka a signaly, o kterych pojednéva tato kapitola, jsou vyznamnou slozkou lidskych
socialnich interakei. Jsou od narozeni nedilnou soucasti naSich kazdodennich zivoti a existuje
jich cela rozmanité Skala.

V naSem uryvku vysila kralovna neverbalni signaly vici pazeti, také vSak poskytuje
svym chovanim cetnd voditka hostlim v séle v ¢ele s Jezkem, pficemz o sob& prozrazuje vice,
nez by chtéla. Jak signaly, tak voditka vyvolavaji urcitou odezvu, pokud je zaznamena partner
v interakci, avSak jen signaly vysilame s komunika¢nim zamérem.

V nésledujicim textu kromé& odliSeni voditek a signali odliSime také roli a cile
vysilajiciho a piijemce. Pouk4dZeme také na to, Ze signdly a voditka maji vrozenou slozku,
jejimz disledkem je Caste¢na univerzalni srozumitelnost a sdileni signalti napfi¢ kulturami.
Z velké ¢asti jsou ale také vytvorem prostiedi, kterd jsme si stvofili, nasich kultur. Koneéné se

pozastavime u spolehlivosti signdlu a zpisobu kombinovani signali do komplexnich vzorci.

Neverbalni komunikace jako prenos informace, zpravy ¢i signalu

V literature, kterd se vénuje komunika¢nimu procesu mezi lidmi, se pouzivaji v rdmci
jednotlivych disciplin ponékud odlisné terminy ve smyslu toho, co se béhem komunikace
pfedava. Napfic¢ spoleCenskymi a pfirodnimi védami je za jednotku komunikace povaZzovana
zprava nebo signal, které ptredavaji informaci, nesou vyznam anebo maji socidlni vliv na
druhého.

Psychologové hovoii o tom, ze béhem neverbalni komunikace dochdzi k pienosu a
vyméné zprav (messages), a to ve vSech riznych modalitich mimo modalitu verbalni
(Matsumoto et al., 2013; Burgoon et al., 2016). Zprava je obvykle chapana jako zdmérna a nese
konsenzudlné rozpoznavany vyznam (meaning). V psychologické literatute se také setkdme s
pojmy zakédovani (encoding) a dekédovani (decoding) zpravy prostiednictvim socidlné

sdileného kédu. Zakodovani provadi vysilajici a znamena to prevedeni zpravy, kterd ma ptivod

1 Sapkowski, A. 1999. Zaklinaé I. Posledni pfdni. Ostrava: Leonardo, s. 186-187.
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v poznavacich procesech vysilajiciho, do signalu. Dekdédovani pak zahrnuje rozpoznani,
interpretaci a vyhodnoceni signalu ptijemcem.

V literatufe navazujici na evolucni ¢i etologickou tradici byva komunikace chépana jako
piijimani a vysilani odliSitelnych signali. Evolu¢ni biologové Maynard Smith a Harper
definovali signal jako akt nebo strukturu, ktery méni chovani ostatnich organismt ve prospéch
vysilajiciho, pficemz kviili tomuto G¢inku se signal vyvinul a jeho G¢inek umoznuje také to, ze
pfijemce si na né€j vyvinul reakci (Maynard Smith a Harper 2003). Pfedpokladaji, Ze signal
nejen nese urcitou informaci, ale také pfindsi vyhodu vysilajicimu a také piijemci, protoze jinak
by si vysilajici nevyvinul schopnost jej vysilat a pfijemce by si nevyvinul schopnost na n¢j
reagovat (nebo vyvinul schopnost na né¢j nereagovat). Naptiklad vosy signalizuji svym
zbarvenim svou nebezpecnost, ¢imz efektivné odrazuji nékteré hmyzozravce od utoku. Takovy
signdl je vyhodny jak pro vosu, tak pro daného hmyzozravce, ktery se diky nému vyhne zihadlu.

Toto pojeti signalu je vSak zamétfené spiSe na zvifeci komunikaci a nehodi se pro typicky
lidské formy symbolické komunikace, zvlasté pro jazyk — systém symbold, pomoci né¢hoz lidé
ur¢ité skupiny vyjadiuji své mysSlenky a pocity. Jazyk je vhodngj$i chapat v socidlné
psychologickém ¢i lingvistickém smyslu jako vytvareni sdilenych vyznami, spiSe nez jako
ovlivilovani chovani druhych jedinct. Ostatné k ovlivnéni chovéani v danou chvili nemusi viibec
dojit.

Neverbalni komunikace clovéka, na kterou se zaméfujeme v této knize, je velmi
riznoroda, mize mit hluboké biologické kotfeny, ale také byt podfizena kulturné danému
symbolickému koédu. Predev§im vSak pro mezilidskou komunikaci je typicka
komplexita, multimodalita a provazanost signalii (Partan a Marler, 2005). Tedy to, Ze lidské
signaly zpravidla sestavaji z fady sloZek a obvykle zahrnuji nékolik kanald, véetné typického
kombinovéni verbalni a neverbalni komponenty. Proto nejvhodnéjsi pro nas predmét zajmu je
pojeti komunika¢niho pfenosu, které zahrnuje vSechny aspekty neverbalni i verbalni
komunikace.

Rozsitit biologické pojeti signalu tak, aby bylo pfiléhavé 1 pro vSechny aspekty lidské
komunikace, se pokusili Mehu a Scherer (2012). Mirn¢ upravili definici Maynarda Smithe a
Harpera v tom smyslu, ze signaly nemusi ovliviiovat jen chovani druhého jedince, ale také jeho
vnitini stavy, a ze produkce signalu nemusi byt spojena s vyhodou pro pfijemce. V kontrastu
s obvyklym pojetim zpravy jako jednotky komunikace v psychologické literatufe zaroven

doplnuji, ze signadly mohou, ale nemusi nést konceptualni informace ¢i vyznam.
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Autofi upozoriuji, ze signal nemusi vyvolat u pfijemce reakci v podob¢ chovani, ale
také emocni, fyziologickou, nebo kognitivni odezvu, jako naptiklad strach, zvySeni hladiny
testosteronu ¢i predstavu popisované veci. Toto Sir§i pojeti ptisobeni signdlu v rdmci lidské
komunikace je praktické ztoho divodu, ze je priléhavé pro popis verbalni i neverbalni
komunikace a napti¢ verbalni i neverbalni slozkou umoznuje odliSovat komunikaci, jejimz
vystupem je prenos informace, od signaltl, kterd maji na pfijemce socialni vliv.

Pojeti komunikace jako pfenosu informace ma dlouhou tradici. Teorie komunikace tak,
jak ji formulovalo kybernetické hnuti zminéné jiz v kapitole 1.2. Historie vyzkumu neverbalni
komunikace, hovoii o tom, Ze si osoby v komunikaénim procesu predavaji urcité informace.
Informaci je mozné chépat jako jakykoli pfijimany obsah, ktery snizuje nejistotu organismu
(Shannon a Weaver, 1949). Informaci se tak mize stat na jedné stran¢ telefonni Cislo, které
divka podava napsané na listku chlapci, se kterym se praveé sezndmila na vecirku. Ale také tfeba
to, kdyz manzel neptinese domu kvétiny v den, kdy mé manzelka svétek (viz také kapitolu 1.1
Neverbalni chovani v mezilidskych vztazich). V kybernetickém pojeti vS§ak komunikace neni
odlisitelnd od veskerych dalsich efektti chovani jednoho na vniméni druhého jedince, tedy
zahrnuje 1 to, co jini vyzkumnici studuji pod pojmem socialni percepce, ale i mnoho dalSich
socidlnich procest. (V dal$im textu si ukdzeme, Ze v ptipadé¢ socialni percepce je v psychologii
vhodnéjsi mluvit o prenosu voditek nez signalid.) I evolu¢né biologicka tradice pocita s tim, ze
signal nese urcitou informaci. A je vyhodny pro ob¢ strany, tedy vysilajiciho 1 pfijemce (viz
vyse).

Toto pojeti signalu velmi dobfe sedi na ptipady, kdy dochazi k pfenosu symbolického
vyznamu. Pak mizeme ocekavat (v dlouhodobé perspektive) prospéch vysilajiciho i piijemce,
jinak by pravdépodobné symbolicky kod, na jehoz ovladnuti musi obé strany vynalozit urcité
usili, nemél Sanci se udrZet v populaci nebo dané kultufe. Podminkou, aby se v populaci
néjakého druhu udrzel symbolicky systém komunikace, sdileny celou skupinou, je kooperativni
nastaveni Clenii skupiny. V kompetitivnim prostiedi by mohli byt poskytovatelé¢ informaci
zneuzivani v tom smyslu, ze by konkurenti informaci vyuZzili pro sviij prospéch na ukor
vysilajiciho, a poskytovani informaci by proto nebylo vyhodné.

Naproti tomu signdl, jejz lze 1épe charakterizovat vlivem, ktery méa na pfijemce nez
pfenosem informace, by mél byt zpravidla vyhodny pro vysilajiciho, ale ne vzdy pro piijemce
(Mehu a Scherer, 2012). Takové signaly mohou byt totiz vytvofené ,,na miru* senzorickému

aparatu piijemce, ktery je jen stézi muze ignorovat a jeho vlivu, a¢ tfeba negativnimu, se

28



vyhnout. Napiiklad vyrazné barevna struktura nebo nepfijemny zvuk muze mit tento efekt.

Podobna myslenka stoji za konceptem manipulativniho signalu, ktery popiSeme nize.

Signaly a voditka

V kontextu socidlni percepce psychologové pouzivaji, i kdyz ne zcela konzistentné,
k pojmenovani toho, co se pienasi od vysilajiciho k pfijemci, spiSe nez signal termin voditko
(cue; napt. Cunningham et al., 1995). Podobn¢ se snazi oboji odliSovat i etologicky vyzkumny
smér. Zatimco socidlni signdly jsou v etologické literatufe definovany jako funkéni jednotky
socidlni komunikace, které vznikly kvuli vlivu, ktery mély na pfijemce, sociadlni voditka
nevznikla jako komunikaéni jednotky, jejich pivodni funkce spocivala mimo komunikaci,
nevyvinula se k tomu, aby se dostala k pfijemci a aby vyvolala odpovéd’. Jsou to ale urcité
znaky ve svété, které mohou jedincim naznacit budouci akei (Mehu a Scherer 2012). Voditka
se uplatiiuji ve chvili, kdy pozorovatel vyvozuje urcité zavéry o druhém, tvofi si o ném urcity
dojem (viz dale). Rozdil mezi signadlem a voditkem si mizeme ilustrovat na dennim cyklu
slunce a hodinach. Podle polohy slunce dokdzeme pfiblizn¢ odvodit kolik je pravé hodin,
nicméné komunikace této informace neni primarni funkei otdceni Zeme kolem osy. Oproti tomu
slune¢ni hodiny lidé vytvofili pfimo za tim ucelem, aby z nich odecetli pfesny ¢as a jednotné
jej signalizovali. Podobné mizeme fict, ze Jezek a dalsi hosté v salu z nasi ukazky pozorovali
fadu neverbalnich projevil krdlovny a vyvodili z nich, Ze je siln€ rozrusena, coz dokazuje, Ze
Jezek mluvi pravdu. Pouze gesto, kterym kralovna pokynula paZeti, aby si pfiSlo vyslechnout
jeji rozkazy, vSak mezi jejimi projevy patiilo k tém, které se ve spoleCnosti ustdlilo za
komunika¢nim tucelem.

Voditka mohou byt napiiklad motorické a fyziologické odpovédi jako jsou zamérné
pohyby, obranné akce, pfemistovani, termoregulace, dychani nebo dilatace zornic. Kralovna
v nasi ukazce se naptiklad kousala do rtii, poSkubdvala Serpou, Cervenala se a tiasly se ji rty.
Jako voditka mohou v jistém smyslu slouzit také spontanni afektivni vyrazy, které naptiklad
vysilajici nezvladne potlacit. V evoluénim smyslu ale emoc¢ni vyrazy jsou signdly, protoze se
vyvinuly k tomu, aby socidlnimu okoli ptfeddvaly informaci o vnitinim stavu jedince. O
odli$nych funkénich slozkéach vyrazii emoci doplnime dalsi podrobnosti niZe v textu.

Béhem partnerské komunikace mohou také jako voditka slouzit rizné aspekty vzhledu
jedince — naptiklad to, Ze se rano zapomnél ucesat — nebo prostredi, véetné socialni situace, ve

které se nachdzi — na jeho stole v kancelafi je velky flek od kafe a spolupracovnik od vedlejsiho
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stolu ma zlostny vyraz, protoze mu n¢kdo vzal hrni¢ek a nechal ho v kuchynce Spinavy (obr.

11).

... obrazek 11 zde ...

Voditka, na rozdil od signald, viibec nemusi pfindSet v daném kontextu vyhodu
vysilajicimu. Nicméné¢ piijemce mize z voditek vy¢ist diilezité socidlni (i jiné) informace, tézit
z nich v socidlnim kontextu a rozhodovat se na jejich zakladé. Proto lidé voditka vyhledavaji
(Mehu a Scherer 2012). Nejen Ze paZe z nasi ukazky dokéazalo pfecist signal kralovny — gesto
predstavujici pokyn k predstoupeni, ale také hosté ze salu i Geralt vyvodili dalsi cenné
informace z jejich projevl nervozity a rozruSeni.

Mehu a Scherer (2012) jmenuji nékolik podstatnych rozdil mezi voditky a signaly.
Signaly jsou pfedné snadnéji zachytitelné neZz voditka, jsou také Cetnéjsi, jejich produkce se
Casto opakuje a jsou zpravidla multimodalni. Jsou také vice stalé, stereotypni a pfilis se neméni
jejich nacasovani a intenzita. V neposledni fadé mohou signaly obsahovat i faze ¢i struktury,
které slouzi k upozornéni, Ze se blizi signal. Protoze voditka nejsou vysildna zdmérn€ a nemusi
pfinaSet vyhodu vysilajicimu, je moZné u nich piedpokladat vétsi spolehlivost, nez je tomu u

signalt.

Vysilajici a prijemce

JiZ studie z osmdesatych let zaméfené na vokalni komunikaci domacich slepic (napf.
Karakashian et al. 1988) ukézaly, Ze kohout malokdy vydava potravni anebo varovna volani,
pokud nemé kolem Zadné slepice. Zjisténi neni nijak piekvapivé, signaly jsou urcené ke
komunikaci a ta se odehrava pouze v interakci s druhym jedincem nebo jedinci. Jinymi slovy,
aby mohla probihat komunikace, musi se interakce ucastnit jak vysilajici, tak pfijemce (Scott-
Phillips 2008). V této knize zaméfené¢ na komunikaci v kontextu partnerskych vztahl se
budeme vétSinou vénovat komunikaci (nebo socidlni percepci) v dyadé (obr. 11). OvSem
vysilajicich a pfijemcti muze byt i vice zdroven (Fichtel a Manser 2010), nebo naopak vyslany
signal nemusi byt zachycen Zadnym piijemcem (obr. 12). A kone¢né signal mohou zachytavat
1 jini nez ti, kterym je ur¢en (jak shrnuji Hughes et al., 2012), podobn¢ jako Geralt si v§iml

gesta, které¢ kralovna vyslala smérem k pazeti.

30



... obrazek 12 zde ...

Jak na stran€ vysilajiciho, tak pfijemce mizeme nalézt fadu okolnosti a problém1, které
pienos signalu ¢i voditka ovliviiuji a komplikuji. V mnoha piipadech se také liSi vyznamy a
funkce signalu z pohledu vysilajiciho a pfijemce, navzdory tomu, Ze neverbalni komunikace
ma obvykle socidlni charakter a v kooperativnich kontextech ptinési zpravidla vyhodu pro obé
zucCastnéné strany.

Nejprve se podivame na komunikaci z pohledu vysilajiciho (sender). Konkrétné na to,
co se muiZe stat zdrojem signalu nebo voditka, které produkuje, co ovliviiuje jejich podobu a
jakou muiize mit jedinec motivaci k produkci signalu.

Vysilajici mohou komunikovat nebo poskytovat voditka naptiklad ohledné svych vjemu
a zkuSenosti, afektivnich nebo motivacnich stavli, fyzickych ¢i osobnostnich vlastnosti a
postoji. Z hlediska partnerskych vztahii nds bude piedevSim zajimat, jak lidé komunikuji
partnerovi své prozivané emoce a touhy, svij zdjem, naklonnost, oddanost, podporu a lasku
k nému, ale také jaké informace poskytuji druhému o svych télesnych i psychickych kvalitach.
Jak moc a jak Gspé$né tyto zpravy komunikuji, je ddno na jedné strané vlastnostmi a vnitinimi
procesy vysilajiciho, na stran¢ druhé jeho vysilacimi dovednostmi. Ty mizeme d€lit na

1) expresivitu, tj. schopnost pfeménit vnitini procesy do socialné srozumitelnych a

¢itelnych neverbalnich znaki (Burgoon et al., 2022) a
2) schopnost regulace vyrazii (emoci) v zévislosti na socidlnim kontextu (Riggio,
1992).

O expresivité se vétSinou pojednava v souvislosti s pozitivnimi emocemi, jejichz
projevovani je v socialnim kontextu spiSe zddouci, zatimco regulace emoci se studuje spise
v kontextu nezadouciho negativniho afektu. Vysilaci schopnosti se li§i v zavislosti na veku,
pohlavi ¢i statusu jedince. V textu nize se bliZze podivame na otazky pravdivosti zprav, nebo
pfesnéji na vztah vysilanych zprav k realité télesnosti, osobnosti, stavil a postoji jedince.

Z hlediska motivace je cilem vysilajicitho usmérnit svym signdlem chovani pfijemce ve
svilj prospéch nebo sdilet vyznamy s ostatnimi, pokud je to vyhodné. Pro jedince hledajiciho
partnera mize byt napiiklad vyhodné signalizovat vysoky status, napiiklad sdé€lenim znacky
drahych hodinek a ceny luxusniho auta, nebo také okazalym chovanim vici okoli, protoze si
tak zvySi Sance vzbudit zdjem preferované zeny. Socidlni psychologie se dlouho zabyva
schopnosti regulovat dojem, ktery vytvatime na druhé (impression management). Snyder

(1974) v této souvislosti zavedl pojem sledovani sebe sama (self-monitoring), coz je schopnost
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sledovat a kontrolovat vlastni neverbalni projevy. Podobny je také pojem neverbalné
komunikaénich schopnosti (Riggio, 1992). Lidé s lepSimi neverbalnimi komunikac¢nimi
schopnostmi, ptipadné tedy schopnosti sledovat sebe sama, jsou 1épe vybaveni k tomu, aby u
ostatnich vzbuzovali piiznivéjsi dojem nez lidé s hor§imi neverbalnimi schopnostmi. Maji tedy
v socialnich vztazich jistou vyhodu (Riggio, 1992). Z vyzkumu naptiklad vyplyva, ze divéru u
pfijemce vzbuzuje jasné Citelné vyjadiovani emoci. Expresivni lidé si proto sndz nakloni
druhého ke spolupraci (Boone a Buck, 2003).

Nicméné zda se, ze v lidské spole¢nosti, ktera stoji na spolupraci velkych socialnich
skupin (Dunbar, 2004), je do zna¢né miry motivujici samotné sdileni informaci, a predev§im
téch socidlnich, mezi blizkymi lidmi nebo v $irsi skupiné (Tomasello, 2008). Pfima vyhoda pro
vysilajiciho spocivajici ve vzbuzeni piiznivého dojmu v pfijimajicim tedy mozné neni nutna
k tomu, aby komunikace probihala k uspokojeni obou komunikaénich partneri. V kapitole 3.2
Intimita, blizkost, laska se také zminime o tom, Ze sebeodhaleni, tedy sdileni citlivych a
intimnich informact, je pro vysilajiciho odménujici (Tamir a Mitchell, 2012), ackoli pfedstavuje
spiSe ohrozeni ptiznivého (a bezpecného) obrazu, ktery o nas maji druzi.

Naproti tomu socidlni voditka mohou vysilajicimu pfinaset i nevyhodu, vzhledem
k tomu, Ze je poskytuje nezdmerné (Freeberg et al., 2017). To se ptihodilo kralovné z nasi
ukazky, jejiz bezdécné projevy pfiispély k potvrzeni pravdivosti slov JeZka a k tomu, ze dala
neprozietelné najevo svou slabost.

Pro prijemce (receiver) je vyhodné, aby ze signdlu, voditek 1 z kontextu, ve kterém
signaly ¢i voditka zaznamenava, ziskal co nejvice relevantnich informaci. V lidské spole¢nosti,
zalozen€ na zké spolupraci a socialnich vztazich, jsou takové relevantni informace predevsim
poznatky o osobnosti, mentalnich stavech a domnénkach lidi, se kterymi je jedinec
v kooperativnim, nebo dokonce blizkém vztahu. Usp&$nost komunikace na strané piijemce
ovliviluje v prvni fadé pozornost vici signalim a voditkim druhych (Freeberg et al., 2017).
Dale ji ovliviiuyji jeho schopnosti rozpoznavani, interpretace a vyhodnoceni signdlii a voditek
poskytovanych ostatnimi a diky tomu porozuméni jejich neverbalné vyjadienym emocim,
motivacim a zdmérim v socidlnim kontextu (Burgoon et al., 2022), tedy jeho pFijimaci
dovednosti. Svych rozvinutych schopnosti ¢ist neverbalni signaly a voditka vyuzila i Geralt,
kdyz z kralovninych projevil vyvodil, Ze situace, ve které se ocitla, je pro ni mimofadné vazna.
V kapitole 1.7.1 Vyvoj neverbaln¢ komunika¢nich schopnosti si vysilaci 1 pfijimaci dovednosti
piedstavime podrobné&ji v ontogenetické perspektivé. Soucasti piijimacich dovednosti je také

spravné zhodnoceni spolehlivosti signalu.
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Uspésnost komunikace

Socialni komunikace je velmi pestrd v tom, nakolik je ze strany vysilajiciho i pfijemce
uspésnd. Ne vzdy se vysilajicimu podafi zapusobit zamyslenym dojmem, protoze neptiléhava
exprese, nedokonalé Cteni signalu pifijemcem, rusivé efekty prostfedi a dalsi faktory vedou
k ¢astym chybam. N¢kdy se zase vysilajicimu povede piedat zpravu velmi presné, ackoli se o
ni viibec podelit nechtél, anebo se vysilajicimu podati uvést piijemce v omyl nebo ho ovlivnit
ve svij prospéch na jeho ukor. Guerrero a Floyd (2006) odlisuji nékolik moznych vystupii pii
pfedavani neverbalni zpravy, se kterymi se mizeme setkat také pti dvoteni a v mezilidskych
vztazich:

1) Komunikace je uspésna, tedy zprava je zamérn¢ vyslana a je spravné dekodovana

druhou stranou.

2) Dojde k nedorozuméni, kdy je zprava zamérné vyslana, ale je Spatné dekddovéna.

3) Dojde k nechténé komunikaci, kdy jsou nezamérné produkovana voditka spravné

dekodovana diky sdilenym socidlnim vyznamam.

4) Nastane situace ,,pokusu o komunikaci®, kdy je zprava zamérn¢ vyslana, ale neni

vibec piijata druhou stranou (je ignorovana).

5) Nastane situace ,,myln¢ho vykladu®, kdy je nezdmérné¢ vysldna zpréava, kterd je

Spatn¢ dekoddovana (Guerrero a Floyd, 2006).

Obzvlasté v ptipadé neverbalni komunikace béhem dvoteni, kterym se budeme v této
knize podrobné zabyvat, jsou signaly ¢asto dvojznacné a nejasné, Spatné zachytitelné, Spatné
odliSitelné a nepfesné spojované s dalSimi informacemi, nebo jsou zachycovdna a
interpretovana pouha voditka, ktera nebyla urcena k tomu, aby komunikovala informaci.
Kvalita neverbalni komunikace pak mizZe ovliviiovat kvalitu vznikajiciho vztahu (Guerrero a
Floyd, 2006; Frisby a Booth-Butterfield, 2012). V kapitole 2.4.2 Pohlavni specifika béhem
navazovani partnerského vztahu se budeme naptiklad zabyvat genderovymi rozdily v efektivité
a chybach pfi vysilani a pfijimani signali béhem procesu dvofeni.

Pti posuzovani uspéSnosti komunikace je také praktické rozliSovat dvé komponenty
signdlu, obsah a efektivitu (Guilford a Dawkins, 1991). Obsah (content) signalu odkazuje k
tomu, jakou informaci pfedavéa a jakou ma tendenci vyvolavat odpovéd’. Tedy naptiklad jak
spolehlivé (tzv. Cestn€) informuje o genetické kvalité vysilajiciho. Efektivita (efficacy) signalu
odrazi, jak signal pronika prostfedim, nez se dostane k pfijemci. Z pohledu piijemce prvni

jmenovand komponenta urcuje, proc€ a jestli viibec piijemce na signal, ktery zaznamend, vhodné
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odpovida. Druha komponenta ovliviiuje pravdépodobnost, zda signal dosahne svého cile a je
zaznamenan piijemcem, kdy zdsadnimi jsou v tomto procesu vlivy prostiedi a smysly a mozek
ptijemce (Guilford a Dawkins, 1993). Efektivita usmériiuje miru motivace piijemce k odpovedi
na signal, zatimco obsah napftiklad ovliviiuje, zda bude povazovan za ,,Cestny* signal kvality
potencialniho partnera (obr. 11, viz také dale).

Uspé&snost signalu ilustruje &ast naseho tGryvku, ve které hosté kiiéi, busi péstmi do stoltt
a kleji. Signaly jsou tak hlu¢né, ze prispivaji k vSeobecné viavé, a v tomto smyslu jsou tedy do
urcité miry efektivni, napiiklad pobizeji ostatni k podobnému chovani. Obsah sice na jednu
stranu ,,Cestné* odrazi rozhotceni hostil nad nehoraznosti JezZkova pozadavku v situaci, kdy oni
sami se uchazeji o jim zaddanou princeznu, avsak konkrétni protesty hostd pravdépodobné nikdo
v nastalé viavé nezaznamend (coz snizuje jejich efektivitu) a hlavné nikoho pftili§ nezajimaji
(maji po obsahové strance nizkou informac¢ni hodnotu), a¢ se hosté snazi prosadit velmi hlasité.
Vysilané signaly tedy v konci nemaji valnou Sanci na tspéch.

Z pohledu zpracovani signalu pfijemcem muzeme efektivitu signalu dale popsat pomoci
tii vzdjemné provazanych charakteristik, zachytitelnosti (detectability), rozliSitelnosti
(discriminability) a zapamatovatelnosti (memorability; Guilford a Dawkins, 1991).
Zachytitelnost urcuje, jak snadno lze signal odliSit od prostfedi. Zde hraje dualezitou roli
médium, pres které je signal pienaSen, a také smyslové organy a mozek piijemce. Lidé
napiiklad nezachyti n¢které barvové signaly kvétin, motyli ¢i ptakil, protoZze nemaji smysly
uzpiisobené k vidéni ultrafialové ¢asti spektra. Rozlisitelnost dle Guilforda a Dawkinse (1991)
znamena, jak snadno je mozné signal odliSit od jinych podnéti, se kterymi je mozné si jej splést.
Gesto nebo slovo naptiklad miize byt 1épe rozliSitelné nez jina gesta a slova diky tomu, ze je
vysilajici produkuje vyrazné nebo odliSnym tonem hlasu. Zapamatovatelnost znamena, jak
snadno si jej 1ze zapamatovat nebo spojit s dalSimi relevantnimi podnéty nebo reakcemi. Lidé
se beéhem Zivota v kulturach uc¢i obrovské mnozstvi vyznamu specifickych symboll a pravidel
ohledné vyrazii (display rules), které jim umoznuji zaclenit se do spolecnosti a navazovat

socialni vztahy. Jejich zapamatelnost cely proces usnadnuje.

Vrozend a naucend komunikace

JiZz Darwin (1872) poukazoval na to, Ze u lidi 1ze univerzalné nalézt Sest oblicejovych
vyrazi, vyjadifovanych vzdy stejnymi pohyby v obliceji napti¢ kulturami, které jsou evidentné

vrozené — radost, strach, smutek, pfekvapeni, hnév a znechuceni. Jak jsme uvedli v kapitole 1.2
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Historie vyzkumu neverbalni komunikace, vrozenou slozku vyrazi emoci pozd¢ji studoval a
proslavil pfedev§im Ekman a Friesen, jejichz kodovaci systém obli¢ejovych vyrazii (FACS;
Ekman et al., 2002) predstavuje urcity slovnik ¢i mapu tzv. akénich jednotek, tedy viditelnych
projevil kontrakci oblicejovych svall, které podle autorti systému davaji napii¢ kulturami
dohromady univerzalni lidské obli¢ejové vyrazy.

Dokladti univerzélni podstaty oblicejovych vyrazii mame skute¢né mnoho, a to hlavné
plody v déloze (Kawakami a Yanaihara, 2012) ¢i novorozenci ve spanku nebo béhem dne,
avSak dfiv, nez se jim vyvine zrak natolik, aby byli schopni podobny vyraz ostfe vidét u druhého
jedince (Bertin a Striano, 2006). Dale se vi, Ze se usmivaji i slepi (Matsumoto a Willingham,
2009) a napti¢ kulturami je usmév vniman jako odmeénujici signal (Rychlowska et al., 2015).
To vSe je jen obtizn€ vysvétlitelné jinak, nez Ze jde o biologicky dany, vrozeny projev.
Univerzalitu, tedy potaZzmo vrozenost, oblicejovych vyrazli doklada i to, Ze jsou relativné
snadno rozpoznatelné pomoci strojového uceni (Greche et al., 2020).

I v dalSich oblastech neverbalni komunikace ale ptedpokladame dtilezitou vrozenou
slozku a univerzalni, potencialné vrozené principy neverbalni partnerské komunikace jsou
dillezitou soucasti této knihy. Tak napiiklad v kapitole 3.3 RozloZeni moci v partnerstvi si
popiSeme typické, mezikulturné platné a pravdépodobné ¢aste¢né vrozené projevy dominance
a submise. V kapitole 3.2 Intimita, blizkost, laska budeme mimo jiné rozebirat univerzalni
funkce pohledi do o¢f, fyzické blizkosti a dotekil, v kapitole 3.1 Citova vazba a péce o partnera
budeme tvrdit, Ze lidé maji biologicky dany sklon vii¢i partnerim vysilat signaly aktivujici
partnerovu podporu. Univerzalni principy jsou vlastni také hlasové komunikaci, jak rozvedeme
v kapitole 2.3.3 Hlas a mezilidské vztahy. A konecné v kapitole 2.4.1 Neverbalni signaly béhem
interakce s potencialnim partnerem predstavime univerzalni flirtovni signaly.

Klasické prace v ramci biologické linie studia neverbalni komunikace se snazily najit
evoluéni piivod téchto projevii a s timto cilem se Casto vénovaly mezidruhové podobnosti
projevi (Darwin, 1872). Tyto studie piinesly ale spi§ mnoho vice ¢i méné pravdépodobnych
tezi nez jasné odpovédi. Pozd€ji se pozornost presunula spiSe k biologické podstaté
univerzalnich projevil, tedy mechanismu zajistujicimu jejich standardni podobu. Vyrazny
posun naptiklad pfinesla myslenka, ze neverbalni projevy jsou tzv. vtélené (embodied), neboli
odvozené od moznosti nasich fyziologickych procest a svalovych funkci (viz Carney et al.,
2015). Z pohledu pfijemce se vyzkum vénuje mimo jiné neurdlnimu pozadi zpracovani

emocnich podnéti (Tamietto a de Gelder, 2010).
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Na druhou stranu vyzkumy zaroven ukazuji, Ze produkce a rozpoznavani neverbalnich
projevu jsou podminéné kulturn€, individualné a kontextualng. Kultura mize ovliviovat, jakym
slozkdm signalu vénujeme pozornost (Jack et al., 2009) nebo s jakymi nau¢enymi mentalnimi
modely emoci vnimané signdly srovnavame (Jack et al., 2012). Kultura je také zdrojem
sdileného kodu ¢i pravidel vyrazu (viz vySe a také kapitolu 1.1 Neverbalni chovani
v mezilidskych vztazich), které urcuji, jakymi vyrazy maji byt vnitini stavy vyjadifovany a jak
maji byt ptislusné signaly cteny. Toto se tyka pfedevsim symbolické nebo pseudosymbolické
komunikace, jak si ji definujeme vzapéti.

Navzdory tomu, Ze napéti mezi védeckymi tdbory sympatizantli vrozeného a ziskaného
(nature versus nurture) je stale silné, lepsi poznani biologickych zakladl i kulturnich vliv
sméruje védce k integrujicim pohlediim. Tedy na rozdil od minulosti je pro nas pfirozenéjsi

ptedpokladat, Ze oboji hraje roli (Knapp, 2006).

Klasifikace neverbalnich signalii podle dimenze vrozené — ziskané

Pod vlivem této tradi¢ni dichotomie vrozeného a ziskaného nicméné vznikly dualezité
klasifikace neverbalnich signali. Konkrétné Buck a VanLear (2002) odliSuji symbolickou,
spontanni a pseudospontanni sloZzku neverbalni komunikace. Spontdnni slozka neverbalni
komunikace reflektuje vrozenou, pfirozenou a biologicky danou signalizaci. Symbolicka slozka
je naproti tomu nauCend v socidlnim kontextu. Pseudospontdnni sloZka je pak urcitou
kombinaci obojiho, jak rozvedeme dale.

Symbolicka komunikace je komunikace prostfednictvim symboli, tedy signalt, které
mayji arbitrarni, socidln¢ definovany vztah s objektem nebo udélosti, na ktery odkazuji (tedy s
referentem; Buck a VanLear, 2002). V biologické a srovnavaci literatufe nazyvame signal,
ktery odkazuje na néco vnéjsiho (referuje o nécem), tj. predava informaci o tom, co jedinec vi
nebo vnima, referenénim signalem. Nejlepsim piikladem symbolické 1 referencni komunikace
je verbalni komunikace, tedy komunikace prostiednictvim slov. Nicméné 1 v oblasti neverbalni
komunikace jsou symbolické systémy obvyklé. Mohou byt odvozené od jazyka nebo
nahrazujici mluvenou fec, jako znakovy jazyk ¢i pantomima, nebo zcela na jazyku nezavislé,
jako néktera gesta. Gesta se symbolickou slozkou dale kategorizovali Ekman a Friesen (1969)
a odlisili emblémy, tedy konvencni gesta s pfimym sdilenym vyznamem, ilustratory, gesta
dokreslujici fe€, a regulatory, gesta usmériujici pribéh konverzace. VSechna tato gesta jsou

povazovana viceméné za védomd, zdmérnd a naucend ndpodobou od socialnich vzort.
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Emblémy (obr. 13) mohou do urcité miry nahrazovat slova a pouzivat se v situacich, kdy tec¢
neni mozna, naptiklad v hluku, na dalku, za zvukovou bariérou nebo v komunikaci lidi, ktefi si
nerozumi. Obvykle se ale pouzivaji spiSe jako doplnék verbalni komunikace. Typickym
piikladem je "palec nahoru®. Ilustratory (obr. 14) bychom mohli pfirovnat k ,,rozkladani
rukama®; tato gesta doprovazeji mluvenou fe¢, at’ uz udavanim rytmu nebo durazu,
ilustrovanim vlastnosti popisovanych verbalné nebo napiiklad vyjadienim metafor. Mohou mit
ale 1 dalsi funkce, naptiklad pomahat mluv¢imu se vyjadrit nebo posluchac¢iim udrzet pozornost.

Pomoci regulatori (obr. 15) napiiklad vyzyvame druhého k promluvé, bereme si slovo atd.

... obrazek 13 zde ...
... obrazek 14 zde ...
... obrazek 15 zde ...

Kromé informaci ale mize vysilajici komunikovat i své vnitini, afektivni ¢i motivacni
stavy. Takovou spontanni komunikaci miizeme povazovat za nezamérnou ¢i expresivni (Buck
a VanLear, 2002; obr. 16). Tak napiiklad roz¢ileni hosté v nasi ukazce spontann¢ komunikovali
sviyj afektivni stav roz€ileni a motivaci k zapuzeni nezvaného hosta Jezka buSenim do stolu,
vykiikovanim a kletim. Kralovna komunikovala své rozruseni hryzanim do rti a Skubanim
Serpy a své rozpaky, zpisobené nepiijemnym konfliktem protichiidnych motivaci dodrzet slib
a uchranit dceru, ruméncem, vlhkyma o¢ima a rozechvélymi rty. Kone¢né paze komunikovalo

své upiimné piekvapeni udivenym vyrazem.

... obrazek 16 zde ...

Buck a VanLear (2002) navic popisuji i tfeti kategorii neverbalnich signall, a sice
pseudospontanni komunikaci. Ta zahrnuje pouziti vyrazu emoce ve smyslu urc¢itého vyroku,
jez vyvolava zamysleny dojem u piijemce. Zpravidla tak sice vysilajici uvadi pfijemce v mirny
omyl, ale na druhou stranu vétSinou efektivné reguluje socialni interakci, napiiklad tim, ze
potlacuje negativni nebo nevhodné emoce, a naopak podporuje vysilani pfirozené vypadajicich
pozitivnich nebo spolecensky vhodnych emocnich vyrazii. Pseudospontanni komunikace
vyuziva biologicky dany systém spontannich vyrazi, ale jejich pouziti je naucené v ramci

systému spolecCenskych pravidel. Béhem ontogeneze se lidé obecné uci signaly pouzivat
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v souladu s jejich socidlnimi funkcemi a postupné tedy nartsta podil obou kategorii socialné
ucenych signald.

Evoluéné orientovani vyzkumnici se zaméfuji na postupny vyvoj signall a soustiedi se
piedevsim na vyrazy emoci. Shariff a Tracy (2011) uvazuji o produkci emocnich vyraza jako
o dvoustupiiovém procesu, kdy v evoluci plivodné emocni vyrazy poskytovaly pouhd voditka
o vnitinim stavu jedince, avSak nebyly zde proto, ze poskytuji ostatnim néjakou informaci.
Protoze vSak toto poskytovani informace o vnitinim stavu druhym bylo v nékterych situacich
vyhodné, probéhl proces ritualizace vyrazi — tedy proces, béhem n¢hoz se ptivodni projev stane
pfehnanym, ndpadnym, jasné odliSitelnym a stereotypnim, tak aby zdarné fungoval jako
spolehlivy a ucinny signal (Eibl-Eibesfeldt, 1989; viz také kapitolu 1.2 Historie vyzkumu
neverbalni komunikace). V disledku ritualizace se z ptivodnich voditek staly signaly. Emo¢ni
vyrazy v tomto smyslu mizeme chépat jako exaptace — znaky, které v procesu evoluce ziskaly
jinou, sekundarni funkei, k funkci ptivodni, kvili které vznikly.

Scherer (1994) méa za to, ze emo¢ni vyrazy funguji jako symptom, vyzva (appeal) a
symbol. UvaZzovat o vyrazu jako o symptomu znamend odkazovat na jeho piredurceni
fyziologickymi procesy. Tato slozka vyrazu ma v podstaté povahu socialniho voditka, spiSe nez
signalu. Tedy sdé€luje néjakou informaci o osobé, kterd je jeho zdrojem. Chépat vyraz jako
vyzvu znamend zdlraziiovat jeho socialni vliv na druhé, tedy jeho signalni funkci. A kone¢né
symbolicka funkce vyrazu odkazuje na to, ze vyrazy emoci jsou také socidln¢ sdilené
reprezentace emocni zkusSenosti.

Symbolické slozky komunikace, které jsou typické pro ¢lov€ka, umoziuji flexibilné
zvySovat ucinnost komunikace, konkrétné zvysuji Sanci, Ze vysilajici bude pfijemci zdmérné
komunikovat to, co komunikovat zamysli, a pfijemce takovou komunikaci pfecte ve stejném
smyslu, vjakém byla vyslana. ZvySeni Uc¢innosti komunikace ale neznamena lepsi shodu
s realitou. Naopak, vysilajici mize svou symbolickou komunikaci pfijemce uc¢inn¢ oklamat.
Lidé se vSak zase tak snadno oklamat nenechaji. Vyvinuli si totiz schopnosti odolavat
klamavym signaliim a hodnotit spolehlivost komunikaéniho zdroje. Casto k tomu vyuzivaji
praveé spontanni slozky v multimodalnim komplexnim komunika¢nim toku signalt. Naptiklad
spontanni afektivni komponenty obsazené v symbolickych vyrazech nebo produkované
paralelné se symbolickymi signdly mohou byt pfijemci vyuZivany k tomu, aby zhodnotil
spolehlivost signalu a divéryhodnost vysilajiciho (Mehu, 2015). Je pravdépodobné, ze také
vysokd mira spontanni afektivni expresivity se u Clovéka vyvinula k tomu, aby pisobil

v komunikaci diavéryhodné, pokud symbolicky komunikuje Cestné. Pfiléhavy emocni vyraz
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naptiklad nepochybné pridava na vérohodnosti, kdyz ¢lovék komunikuje pratelské umysly,
nebo naopak hrozbu. Mehu (2015) tvrdi, ze afektivni slozka signalu je potom vlastné u ¢loveka
spiSe vlastnosti signdlu nez n¢jakym dal§im typem signalu. Pokud je afektivni slozka ptiléhava,
optimalizuje u€innost multimodalnich signalii na pfijemce, a to dvéma zpusoby. Bud’ tak, ze
komunikace ¢ini vice naléhavym.

Podobné mizeme uvazovat, ze naopak pro lidi s neestnymi umysly, podvodniky, je
vyhodné, pokud jejich afektivni vyrazy budou spise oplostélé a nebudou tak propoustét

k pfijemciim voditka, kterd by jim umoznila identifikovat klamavou komunikaci.

Spolehlivost komunikace a manipulace

Uvazovani o spolehlivosti signalii podnitilo jiz pfed pll stoletim vznik fady klasickych
teoretickych modelli, protoze ptijemce na zdkladé¢ informace od vysilajiciho ¢ini dilezita
socidlni rozhodnuti. Zakladni teze, pochézejici z etologické tradice, je, Ze ptijemce je schopen
¢init rozhodnuti, kterd jsou pro n€j vyhodna (tj. chovat se adaptivng), pokud signély vysilajiciho
skute¢né a predvidatelné odrazi jeho psychické nebo biologické procesy a rysy, které jsou pro
piijemce vyznamné. Takovymi relevantnimi procesy a rysy vysilajictho mize byt naptiklad
jeho reprodukéni stav, osobnostni nebo fyzickd kvalita, zajem o partnera, zdmér dospét
k sexualnimu styku atd., pokud zlstaneme u piikladl z partnerské psychologie. Signaly, které
jsou tésné svazané s charakteristikami, které signalizuji, se v etologii nazyvaji ,,¢estné signaly*
(Zahavi, 1975). Evolu¢ni ptistupy pak popisuji nékolik moznych mechanismi, které vysvétluji
vznik ¢estnych signald.

Prvnim je situace, kdy je signal velmi nékladny, aZ ptili§ ndkladny pro ty, kteti nemaji
kvality na to, aby tento signdl prezentovali. Nakladny signal zhorSuje biologickou zdatnost téch,
ktefi nemaji dostatecnou kvalitu, proto jen kvalitni jedinci si takovy signal mohou dovolit. Tato
Zahaviho teorie handicapu je jedna z klasickych evolu¢né biologickych teorii (Zahavi, 1975).
V biologii se jako klasicky ptiklad handicapu uvadéji ozdobné dlouhé ocasy ptaku, jako pavi
ocas. V pfipadé¢ clovéka se n€kdy uvazuje napiiklad o konzumaci alkoholu jako o
sebehandicapujicim chovani, které Cestné signalizuje kvalitu jedince, jenz je schopen i pod
vlivem vétstho mnozstvi alkoholu provadét naro¢né Cinnosti (Jones a Berglas, 1978). I lov
v loveckosbéracskych komunitach je nékterymi autory povazovan za nakladny signal ve smyslu

handicapu uréeny zenam dané komunity, protoze muzi v ném projevuji bojovnost, inteligenci,
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vydrz a dalsi schopnosti, které bézn¢€ nemayji Sanci projevit, pficemz s oblibou lovi vétsi zvitata,
kterd jsou vzacna a o ktera se musi vic délit, podle vSeho aby se predvedli, spiSe nez aby se jim
povedlo optimalné zabezpecit rodinu (Hawkes a Bird, 2002; tento koncept je vSak vyrazné
kritizovan: Stibbard-Hawkes, 2019).

Dalsi dv¢ situace naopak nevyzaduji extrémni vynalozeni nékladd, aby signaly byly
vnimané jako spolehlivé. Maynard-Smith a Harper (2003) poukazali na ptipady kooperativnich
akei, kdy na vysledku zalezi stejnou mérou jak vysilajicimu, tak pfijemci, a proto neni diivod
ocekavat, ze se vysilajici bude snazit zmanipulovat vysledek. Naptiklad partner ziejmeé
partnerku pozve na velmi drahou vecefi pouze v ptipadé, Ze si ji muze dovolit. Pokud by se
totiz muz prezentoval jako vyrazn¢ majetnéjsi, nez skutecné je, v partnerce by mohl vzbudit
o¢ekavani, kterym by zahy nemohl dostat. Zena se tudiz miize do zna¢né miry spolehnout, Ze
cenova hladina zvoleného podniku skute¢né odrazi majetkové poméry dvoticiho se muze. Titiz
autofi popsali tzv. indexy, které jsou druhym piipadem nizkonakladovych spolehlivych signala.
Indexy jsou spolehlivé ztoho divodu, Ze je nelze piedstirat kvili fyzickym omezenim.
Takovym indexem je napfiklad hloubka hlasu, kterd do urcité miry odrazi télesnou velikost
(Evans et al., 2006). Hlas sice miiZeme ménit, ale dfive ¢i pozdéji narazime na fyzickd omezeni.

Protipélem cestnych signali jsou ,,manipulativni® signaly, tedy takové, které
vyvolavaji odpoveéd’ pfijemce, kterd pro néj neni zrovna vyhodna. Pro vysilajiciho je vSak
v nékterych situacich jejich pouziti velmi funkéni (adaptivni). Naptiklad v pfipadé konfliktu
zajml mezi vysilajicim a pfijemcem muze byt pro vysilajiciho vyhodné mit pod kontrolou, jaké
signaly vysila. Bud'to je vhodné zatajit cennou informaci, nebo si vynutit odpovéd’ piijemce ¢i
ho oklamat manipulativnim nebo faleSnym signalem (Maynard Smith a Harper, 2003; Buck a
VanLear, 2002).

Piikladem manipulativniho signélu, ktery je zdrojem ponékud klamavé informace
z pohledu pfijemce, je pouZziti make-upu, protoZze diky nému lze dosdhnout mladistvéjsiho
vzhledu. Nékteré manipulativni signaly nemusi zptsobovat ptfenos klamné informace, ale
piimo ovliviiuji afektivni stav piijemce. Sem bychom mohli zafadit i pseudospontanni
komunikaci, jak ji popsali Buck a VanLear (2002). V tomto smyslu nejspise pusobi naptiklad
smich (Owren a Bachorowski, 2003; obr. 17) ¢i détsky plac¢, ktery déti jiz v jedendcti

mési¢nicich dokazi vyuzivat zdmérn¢ ve sviij prospech (Nakayama 2010).

... obrazek 17 zde ...
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Brunswikitv model cocky

Ackoli je praktické si pro védecké ucely signaly kategorizovat a uvazovat nad jejich
odliSnym plvodem a vlastnostmi, v realné komunikaci probihaji zpravidla komplexnéjsi
procesy nez prenos jednotlivych signali toho ¢i jiného typu. V prvni fadé se komunikace
neomezuje na prenos jednoho signalu, ale zpravidla jde o cely vzorec signalii a voditek.
Okolnosti a disledky, které z toho plynou, ndm nejprve pomuize priblizit Brunswiktiv model
cocky.

Bruswikv model Cocky (Brunswik’s lens model; Brunswik, 1956; obr. 18) byl
zformulovan v poloviné minulého stoleti jako obecny psychologicky model vnimani. I dnes
stale predstavuje uziteCné a vyuzivané schéma procesu usuzovani anebo také pro nasi knihu
dilezitého procesu socidlni percepce. Brunswik v ném poukazuje na mnohovrstevnost a vzdy
ptitomnou nejistotu v lidském vnimani ¢i usuzovani. Jeho ptedstava je tzv. pravdépodobnostné
funkcionalistickd, coz znamend, ze existuje urcitd pravdépodobnost, ze vnimani se stane
presnym odhadem skutecnosti, pti¢emz ¢lovek usiluje o to, vyuzivat funkéné ta voditka, ktera

mu dané prostiedi nabizi.

... obrazek 18 zde ...

Model uzpiisobeny pro ptipad socidlni percepce ilustruje, jak si na zakladé voditek,
poskytovanych socidlnim objektem — druhou osobou — vytvaiime dojem o osobnosti, postojich,
motivaci ¢i emocich tohoto objektu. Podle Brunswikova modelu vysilajici (objekt pozorovani,
druha osoba) produkuje urcita voditka, kterd 1épe ¢i hlife odrazeji jeho charakteristiky nebo
vnitini stavy, tedy urcité psychické konstrukty, které se pfijemce (pozorovatel) snazi poznat.
Napftiklad kralovna ma ke konci nasi ukazky vlhké oci, tfesouct rty, ervend se a tiSe hovorti
s Eistem Tuirseachem. N¢které z téchto projevil, jako naptiklad tfesouci se rty, jsou silngji
spojeny s vnitinim stavem rozpakii a motiva¢nim konfliktem zoufalé situace, ktery kralovna
proziva. Jiné, naptiklad vlhké o€i, jsou s danym stavem spojeny volnéji a mohly by stejné tak
byt naptiklad projevem dojeti z krasného zazitku. Brunswik hovoii o tom, Ze voditka jsou rizné
(funkéné, ekologicky) wvalidni, tedy sriznou mirou piiléhavosti odrézeji dotycné
charakteristiky a vnitini stavy vysilajiciho. Pfijemce, ¢i pozorovatel, pak néktera z téchto
voditek dokaze vyuzit, tedy je zachyti, pfisoudi jim néjakou dulezitost, interpretuje je a odvodi

znich sledovanou charakteristiku (Hartwig a Bond Jr, 2011). Napiiklad Geralt si vyse
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jmenovanych voditek v§ima a pomérné spravné vysuzuje, ze kralovna je v uzkych. AvSak ne
vzdy dokaze pozorovatel jednotlivé voditka vyuzit, takze nakonec dosahuji 1idé riizné ptesnosti

a uspésnosti odhadu charakteristiky socialniho objektu.

Multimodalni a kombinované signaly

Jina ¢ast védcti se na bohatost a komplexitu signalti a voditek poskytovanych vysilajicim
a pfijimanych piijemcem divd z pohledu toho, jak se vzajemné kombinuji. Ve chvili, kdy
komunikace smérem od vysilajiciho probihad soucasné né€kolika kanaly ¢i na urovni riznych
modalit, tedy ptisobi na n¢kolik smyslu piijemce, mluvime o multimodalité signalu nebo
signali. Napiiklad vysilajici produkuje vizualni signal soucasné s dal§im signalem zvukovym
a pachovym projevem. Nebo kralovna z naseho uryvku mé tiesouci se rty a vlhké o¢i (vizudlni
kandl), mluvi tiSe (akusticky kanal) a vysvétluje situaci Eistovi (verbdlni kanal). Nicméné i
v ramci jedné modality je mozné vysilat fadu signalti najednou, ptedevs§im ve vizualni oblasti,
kde kupftikladu Ize za odlisné signaly povazovat vzhled obli¢eje, pohyby téla a kvalitu obleceni
a doplnkt (Mehu, 2015). Navic i1 jeden signal Casto sestava z vice slozek, typicky v rdmci jedné
modality — naptiklad pach jedince je sloZeninou mnoha latek — ale nékdy i napti¢ modalitami —
napiiklad signal hrozby muze byt sloZzen z vyrazu, gesta a zvuku, které tvofii jeden typicky
celek. V tomto ptipad¢ signal je sam o sobé multimodalni (Partan a Marler, 2005).

Tedy multimodalni ¢i jinak kombinované signaly mohou byt teoreticky bud’to vzajemné
redundantni, tj. signalizovat to samé, a zesilovat tak celkovy uc¢inek komunikace neboli
zvySovat pravdépodobnost, Ze bude mit komunikace Zadouci vliv na ptijemce. Anebo mohou
kazdy byt zdrojem jiné informace ¢i dokonce ptisobit protichtidnym dojmem. Druhy piipad
predstavuje komplexni situaci pro piijemce, pro kterého je vyhodné, kdyz zvladne zpracovat a
integrovat n€kolik paralelné proudicich signaltt (Mehu, 2015). To je ptfipad Geralta z nasi
ukazky, kterého by ve snu nenapadlo, Ze uvidi kralovnu v Gzkych, ale kombinace vnimanych
voditek ho nakonec pfiméla ucinit zavér, Ze je tomu tak.

Je tfeba dodat, ze jednotlivé signidly mohou mit soucasné rizné funkce, naptiklad
vyvolat dojem 1 pfedat informaci, anebo mohou pusobit na rlizné piijemce, pfitom na vSechny
stejné anebo na kazdého trochu jinak. I to dale zvySuje komplexitu mezilidské komunikace.

Vice se o funkcich signalu dozvime v nésledujici kapitole 1.5 Funkce neverbalniho chovani.
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Zaveér

V zavislosti na teoretickych vychodiscich se vyzkumnici v oblasti neverbalni
komunikace a socidlni percepce zamétuji na pienos zpravy, signalu, nebo voditka. Socialni
signaly byvaji v etologické tradici chapany jako akty nebo struktury, které vznikly za ucelem
socidlni komunikace. Mohou nést informaci nebo pisobit na druhého a jejich Gc€innost
ovlivityje jak jejich obsah, tak jejich efektivita. Komunikace se Gcastni vysilajici a pfijemce,
jejichz specifické dovednosti zvysuji pravdépodobnost uspéSnosti komunikace z pohledu
kazdého z nich. Socialni voditka jsou podobné jako signaly vyuZivana k odecteni informace o
druhém jedinci, ale nevznikla za komunika¢nim ucelem. Motivaci k pfedavani a Cteni signala
je zpravidla vlastni prospéch, ne vzdy vsak z komunikace tézi vysilajici 1 pfijemce. Evolu¢né
orientovani badatelé popisuji, za jakych okolnosti se vyplati produkovat Cestné signaly.
Psychologické sméry vSak studuji také funkce a okolnosti omyld, klamu a manipulace
v mezilidské komunikaci. Komunikace prostfednictvim socidlnich signdlli a ¢teni socidlnich
voditek je komplexni proces, ktery je mozné popsat Brunswikovym modelem ¢ocky. Miize

zahrnovat multimodalitu signalt fungujicich v souladu nebo v opozici.
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Abstract

PParrods befong (o the handful of animal specics capable of vocal prodection leammg. They ane considered o be open-ended
fewmers with complex and variable vocalizations, 1t s not known, however, to what extent their repertoines are shared among
ilividuads within a group or between vocally solated individuaks or groops. Instudy Lowe mopped the repertoine of four captive
Adrican gray parmols (Psittaouy edthaciy ) using o combinstion of three scoustic amlyses, In study 2. we compared the repertome
of twir fenmile Afiican gray parrots from twoe different laboritories who had never been in vocal contact with each other or any
member of the other parrot’s socil group, Results of study 1 showed a relatively large agreement between all three methods used
to analyse the vocalizations. Almost taee quaners (72.8% b of categories determined by viswal-acoustic analysis were confinned
by o Jesst one of the two computer-aided methods used, e, by speetrogrphic cross-cormelation and'or a multiparmetric
statistical method. In swdy 2, we found a relatively lange proportion of calls shared between the repertoires of the two gy
parrol subjects. Cwver hall and over a fourth of calls produced by partots witll the smaller and the |.ut1_;_;‘.'1' repertonre, nespectively,
were shared between the two. Mo previous study identified such o larse propotion of intergroup shared calls within this parmot
species, 1 seems that soame calls tend 10 reappear in vocally solsted groups based on inhented predisposiions, simibarky as has
heen documenied in songhirds,

Keywords Vocal leeming - Afncin pray pamot «© Vocaliaion - Spectrogrphic cross-come lation

Introduction

Socul vocal production learming, which takes place when in-
dividuals modify their vocalizations by imitating others (Jnik
Electronic WP:P'f"’t'"""!' :ﬂ"mﬂl The onlme version of this artiche and Slater 20000, requaires complex newrnl adaptations (farvs
|hltpsi-'-sfi.u.qs_:g'!_ﬂ.!m_?ahI[L!k-ﬂzll-l_ﬂl.iﬂl-u!ll.mmms supplementary 2004, and s consadered relatively rare. So far, il has been
rmaterial, which is pvailable o authorized users. ) e . : ; i s .
identified only in o few mammalian species. including
=T Riabalov humans, cetaceans. rfinmpeds. hats, and elcpharnt:.z (Jarvis
T R cibborn S s ot 2004 Janik 2014; Rewchmuth and Casey 2004 Kndmschild
2014 Stoeger and Mangeer 20040, and in three groups of hirds,
" Faculty of Humanities, Charles University, Patkova 2137/5, 182 mundy:-unﬁbwdi ]ulm_I']HI!E‘l'Ilﬂl"u i pun.“:lh iBan.utf -'lﬂdl
(M) Pragzue &, Crech Bepublic Drowpe ..m..j. Mooney 2008, Araya-Salos and Wnght 200 3:
*  Neumscience Paris Saclay Insinate, UMR9197 CNRS, Universitg. L Pperber 2010),
Faris Sud, Université Paris Sactay, 91400 Orsay, France Unlike songbirds, practically all paeron species are consid:

¥ g T e e B S T TR ered open-ended vocal leamers ( Bradbury 20003; Dahlin e al,
R bt A Lo LA 2014}, which means they have the ability to modify their rep-

' e st o Edbology, Insiinsie of Aniznal Science, Prieliivi $15 ertoires even in adulthood { Todt and Geberzabin 2003), Ther
104 41 pqwuﬁm,n Caech Republic : c © vocal repenoires are highly complex and vartable (Bradbury
e P —— at and Wildlie Bickgy, Faculty of 2033, which is probably why parrofs so far received less

Forestry und Wood Sciences, Czech University of Life Sciences attention than songbinds i terms of repertoire mapping,
Prague, Kamycka 129, 165 21 Pragie 6, Czoch Republic Mevertheless, there are severnl studhes on the vocal repertomm
€1 Springer
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il purmid. species such as budgengars ( Bottan-Powell et al.
1997: Hall et al. 1997), lilpe-crowned Amasons | Monbes-
Medina et al. 2016), keas (Schwing et al. 2012), orange-
fronied parakeets (Bradbury et al. 20003, and vellow-faced
parmois {De Ao et al. 20015

Among parrots, the African gray parrot (Psitfacus
erithacus) 15 a species universally known for is outstanding
ability to mimie both animate vocalizations and imanimate
sounds (Cruickshank of al. 1993 Pepperbery 19990 1t has
beren demonstrated thust they can leam (o imafate homan vocal-
izations and aoquire some understanding of the concepts re-
lated 10 human words. Specifically, vsing the model/'rival
IMR) techmique based on tmitation of speech between fwo
humans by a parmot motivated o fake pant in the interaction,
gray parrol Alex leamed to libel numerous objects, quantities,
muterials, shapes, and colors, and o use the concept of the
sumie and different { Pepperbery 1999, 2002, 2010),

Social leaning of vocalbzations in semi-natural conditions
haws been studied in budpengars (eg., Hile amd Striedter 2000
Hile et al. 20060 and pamotlets ez, Berg etal, 2002 Wanker
etal. 2005}, whose voeal repertoire is, however, significantly
narmewer than that of gray pamos, One should not, therefore,
generalize the findings of these studies W pamol species with
rich vocaltration repertoires.

The vocal reperiore of gray parots has been studied both
in captive individuals and in the wild (Croickshank et al.
1993: Giret et al. 2002 May 2004) with vanable results.
Compansons betweon repertoires of gray pamol groups ane
scarce, and existing studies offer no conclusions reganding
the extent to which reperioires are shared or unique 1o
individuats or groups. Crmckshank deseribed 88 call types
i a wild gray parmot pair, including nine call tvpes of other
bird species amd one bat call. May (2004) found 39 acoustic
call types soded n four classes o wild gray parrots, while
Cairet et al, (20021 distinguished 168 different gray parrot calls
in their captive group. 30 of which were imitations of French
lnhels. These authors also noted it was difficult w find calls
shirad between captive pamrots and pams in the wild ond
suggested thot most gray parrot call types are learned.
Bepgng calls, used shonly afler hatchmg o mdicate dstness
and elicit allofeeding, seem o be the only calls considered
clhearly innote (Hall et al 1997),

While literature is for from unanimous with respect o the
composition and size of groy pamots’ vocal reperioire, our
knowledge of the role of social environment in its develop-
mwent 1% even maore hmited, To improve our anderstanding of
these subjects, in the first study reported here, we med to
describe the vocal repertoire of this species. In the second
study. we compared the repertoires of two locally distint in-
dhividuals o armive at a rough estimate of similanty between
repertoires of locally distant gray parrol groups, We worked
with a group of four captive African gray pamots and one other
captive grny pamol who never had any contuct with this small
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group. We establishad the repertinre of all four captive gray
parots using o combiration of three scoustic analyses and
compared the repentoire of one female parrot from this small
sroup wilh the repertoire of a Temale gray pareod from a dil-
ferent laboratory, Identificotion of shared calks in the reper-
toires of these two females who had no contact could serve as
an urgument for the existence of calls allegedly prduced by
ull gy parrots, possibly based on some innate component, A
comparison of proportions of shared inter- and inta-group
cills could be the first step towands assessing the mole of social
leaming versus inmate predispositions in the establishment of
reperioire in this species.

Study 1: repertoire mapping

In agreement with previous studies (eg., May 20045 Girel
et al. 20012), we assumed that pray parmois” calls can be clas-
sifed mto discrete categones, The vocal repertoane of a species
is= mapped by visual-acoustic inspection of spectroegrams by
human categorizers (Janik |99%9; Bloomfield et al. 20053 The
main disadvantage of this approach is that the threshold values
for cotegonzing vocalizations are not clearly defined (Janik
199597, Moreover. humans might well nuss differences of im-
portance o the amomak snd more generally, classiication by
human categonzers is inevitably hiased by subjective percep-
tion. The biological meaning of majority of gray parrots” calls
is unknowi, and moreover. il is uncetan o whil extent gry
parmots’ scoustic perception and spontancous tendency (o cat-
egonize calls is similar 1o human scoustic perception and cat-
ceorzation. Nevertheless, it has been argued that the scowstic
syaterns of parmots and humans are Targely analogical (eg.,
Bouoni et al. 200%; Paterson and Pepperberg 998,
Pepperbers 20105 see also discussion ). The presence of mul-
fiple cateponzers, proposed by Jamik §1999), may reduce the
inherent subjectivity but inter-categonzer reliability could be
influenced by severul factors (Jones et al, 20005, For these
regsons, severnl computer-aided methods had also been e
cently apphed (o the mappng of animal vocal repertoire.
Thee first commuonly wsed computer-aded approach 15 spec-
trographic cross-cormelation method developed by Clark et al,
(1967 ), Spectrographue cross-cormelation produces o somlariy
matnx between puirs of signals oo datobase. Siomilanty s
measured ws the peak of comelation between spectrogrims of
two calls by shding two specirogroms across one another on
the time axis, Each pixel m one spectrogmm s compared with
the comespondimg pixel in the second spectrogmm, and tme
shifi between the two s gradually modified until the point of
et similarily s detemmuned and messured. which cne-
ates o comelation matnx (Ckrk etal. 1957, Charifetal. 2000),
This process is nol affected by subjective perceptions of hu-
man categorizers, and morcover, instead of focusing on par-
ticular sound parameters, it compares the entire specirogrim
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vismilizations of calls { Khanna et al. 1997). 1t does, however,
sulfier from other lmitstions. The main problem is that come-
lateon values are sensitive 0 Fast Founer transtomm fume
length used for spectrogram gencration ( Baker and Logue
20053 Cortopassi and Bradbuey 20000 Khanna et al. 1997).
Muorcover, the efficiency of this method decreases with in-
creasing backgmound notse in the recorded calls | Comopiassi
and Brdbury 2006; Khanna et al. 1997) and the method Gils
1o detect small differences in the sound structure that could be
significant { Khanna et al. 19971, And even more importantly,
the abovementioned stwdies 1ested the efficiency of spectro-
graphic cross-correlation on toral or harmonie calls but
simnds with atonal qualities were not tested. Thas method’s
performance with respect to atomal sounds @5 thus vyt o be
examinei

Another commonly wsed computer-mded approach s
based on extracting parameters directly from the calls (e,
amgplitude. call dumtion. escrgy distribution, frequency band-
width). These parameters tvpically represent mathematcally
well-defined frequency and temporal charscienstics of the
call. This method's main advantage is that it avoids
categonzer's subjectivity, and it can be highly accurate (e,
Péree- Espinosa et al. 2015 Tehemichovski el al, 2000}, On
the other hand, it is Timited by the range of feature sets wsed,
which need not be ppplicable w0 o particular categorization
(Ciiret et al. 200 1) Parmmiters are extracted cither manuwally
or autematically using various commercial sound programs
such s Avisoll-3ASLab Pro { Rmmund Spechl, Berliny ar
Roven Pro (Center for Conservation Bioacoustics 200 1) cus-
tomm programs such as the LMA, which focus on atonal sounds
ideveloped by K. Hammerschmidi: see Schrader and
Hummerschomdt 19971, or Sound-analysis R packages, such
a8 Seewave (Sueur et al. 2008), EchoviewR (Hamison et al,
20015, or warble® (Arayva-Salas and Smith-Vidourre 20170,
Extracied parameters ane then processed using a discriminant
fimction analysis. This method has been applied 1o scveral
voual studics of primates (Hedwig ¢t al, 2004 Frscher et al,
2000; Pleffede et al. 2006, Price et al. 2004), horses {(Polichi
etal. 2001y, chanos (Polichi etal, 20008, homons ([ Hrgens et al,
20010, passenng birds (Noguib et al. 20011, and cockatoos
iZdenck et al. 2015) and prwved 10 be highly useful. In the
fisllowimg, we call it the multirparametric stanstical method.

Aside from these commonly vsed methods, Giret et al.
(200111 proposed an approach known as feature generation
method. This classification method combines human
categorizers” involvement with sulomatic feature measure-
ment. In panicular, visual categorization is wsed as a training
database subsequently used to trmin and test a classifer by o
stupervised classification technique i Giret et al. 201 1), Feature
genembion outperforms methods based on standard features in
studics on animal vocalization (Giret et al, 200 1 Lamanags
el al. 200 5 Molnar et al, 2008), On the other hand, doe i
poir performemnce on full repertomres, it has only been applicd

1o o dimited] number of call types, Giret et al, (200 1) sugpes)
that the best approach is w combine the complex integrating
capubility of the human eve wath the objective specificity of an
momahic process,

1o sty Lowe elassified vocalizations of four coplive bred
eray parrels (Peittacows erithaens) from a Caeech labormtory
using visual-wcoustic classification by human categorizers,
Categorization detenmined by the visualk-acoustic method pro-
vided the foundation for s vertfication by two compuier-
aided metheds: (1) o companson of cross-comelation coeffi-
cients and (23 a multiparametne statistical method vsing the
discrimumant function in statistical anakysis, We expected the
eross-cormelation method to perfonm better inthe classification
of tonal and harmmonic calls, while the multiparmetric stitis-
tical approach, which works with LMA parameters (Schrader
and Hommerschmudt 1997) and parameters measured in
Raven Pro 1.4 (Center for Conservation Bioscoustics 200 1),
were expected to perform similarly well on both tonal
{ hamicmie ) snd atonal calls.

Material and methods
Subjects

Four caplive pray parmols participaied inthes study: Durosmio
(male), Joro (maled, Jarina (female), and Juruba (female),
Durosim, Jaro, and Juruba were part of a group that amived
from the Congo as subadults, Janm was also wild bom, with an
unknown place of erigin. At the time of recording, Durossimo,
Juro, and Juruba were 12 years old (hased on sellers infomm-
tiond, Jarma’s age could not be determmed, Durodimo, Jans,
and Jurnba had pever been handbed by humans and were kepl
in an indoors aviary wogether. Jaring wis habituated o human
presence and handling, She had previously participated in
language-leaming experiments (see Giret ef al. 20000, At the
time of the recording, =he had been kept weether with the other
three parmots for several yemrs,

Al the time of récordimg, subjects were kepl together inone
roont. Esch individual was howsed in a cage measuring ) =
6l = 60 cme The cages were placed about o meter apart. so the
parrots hud visual and acowste conet with each other. They
could slso hear other pry pamots 10 an adjpeent room and
wigrious bird species living oulside.

Recordings

The parrots wiere recorded from June to November 2000 (on
23and 27 June, 13 and 21 July, 4and 11 Awgust, 31 Ociober,
and | November), Recording was conducted usmyg Sennheiser
ME 67 microphone and an external USB preamplifier
MOBILEPRE-USE in 44 kHx ( 16 bits) wav formut. The re-
cording position wias at the wall opposite the cages, approx,

& sprogss
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2 i away from them, thus ensuring equal distance from all
cages. This way, amplitede could be taken into account in
subsequent analyses,

Most recording davs consisted of three blocks: a morning
block. a noon block. and an evenmg block. The moming block
started shortly after dawn (e.g., 4:30 am in the summer) and
the evening block ended ot dusk (e.g., 9 piin the summer),
The noen block leok place during the day, when the parmots
wore Jess vocally active (e, 9 am 1o 11 amin the smmmer).
We included the noon block mainly imto the carly recording
davs o make sure we would not mss any categories that
mught be performed only i partcolor sttuations, such as feed-
ing. It turmed out, however, that parroets vocalize at this time of
the diy minimmelly and no new categories emerped. Later in
the process, we have therefore omitted the noon block. Each
recording hlock sturted with habitusting the pareds 1o the
recording suuation and humm presence, An observer entered
the room with o microphone and sa guietly on a chair at the
wll, facing the cages with parrots. Such habituation session
preceded a recording session bocause our previous experence
hawl indicated that pamots tend w0 chinge (or completely stop)
thewr vocalizations alter a human enters their oo, In the
initml sessions, the habituation lasted for half an howr, later
it was adjusted 1o the parmots” reaction.

Each pamrot was recorded for 15 min per block (3 = 13
minutes per dayv ), In total, each individunl wis recorded 23
times and wie obtaned 345 min of recording. As shown
Fig. 1, this reconding time seems sufficient o describe the

repertoine of the entire pry pamot group,. Nevertheless, the
reperiomes of mndividual parrois could possibly expand uniil
reaching the group numbers with additional recording time,
Dwring recording, the calls of a torgeted individual were ver-
bally marked on the recording by the observer, Marks directly
followed the calls they related to and were not extracted with
the calls, Individunl calls were (hen manually demarcated
using 4 spectrogram view and extracted lom recordings inlo
spparnte wav files using SoundForge 8.00 Calls that over-
lapped with background notse or with other parrots” calls were
oot included m the following analyses.

Analyses of recordings
The VA method

Spectrograms were generiled in SoundForge 8.0 with sample
rate 22 kHz at 16 bits using o 2048-pommt Gast Fourier trans-
form length, with Blackman-Hamis smoothing window and
T5% window overup, frequency resolution 215 He and time
resclution 0046 5. In the visual-acoustic (WA} analyses, calls
were sorted in categories that were hased on acoustc percep-
tion and visual pereeption of the spectrograms, Categorization
wis exceuted gqualinively by several mounds of mdividual
sorting of calls. followed by search for agreement and discus-
sion of differences between categorizers. All categorizers
wire Imined in behavioml observation and vocal analysis,
had extensive personal Knowledge of the hinds, and had
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Fig. 1 Revording plot, Marks denote recording sessions
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previously participated moparms lanpusge taunmg ond odher
experiments with these subjects

[n the first step. three categonzers (AL B, and C) indepen-
demtly camegonzed calls they had previously recorded. They
scdentified 22 (A ), 67 (B, ond 44 (C) categones. Their agree-
ment wiss relatively low: categorieers B oand C agreed on 35
categones, bul only 2 of these mached catezories were iden-
tified by categorizer A, In most cases, one caegory by
categonzer A included calls soned o two or more categories
ientified by categorieers B and C. Sobsequently, only
categorizers A and B worked on categorizafion. They
discussed clusters of similar categonies (or one of categorizer
A's original categones) and sought ways in which finer
categones—iypically based on o previous categorization by
categonzers B and C—could be distinguished within such
clusters, Acoustic and visual spectrum characteristics used 1o
distinguish the resulting catezones included: tonality vs.
mnse, dommant frequency. spectrum bundwidth, imtensity of
hurmomes, and frequency modulation (e.g., o namg or falling
tremdd), When agreeing on a set of distinguishing characteris
tics, both categorizers independently somad calls from a cles-
ter ity these proposed categones. 15 they resched af least 73%
agrecment of assigned calls, the calegory was accepted inio
final cateponzation. I net, & new category was proposed. A
new category was adopted when at least three calls could be
identified 45 belonging 1o i1, Catepories were lagped by letter
R followed by o number representing the fregquency of calls
belonging o the category in guestion (so that, e g, K1 was the
most frequently used catezony). The findd sel of categories wis
further split in clusters of Smilar calegories of calls based on
categonzers” A ond B consensus, These clusters were then
used in the multiparametne statistical method (see below),

Spectrographic cross-correlation (SPCC)

From calls categorized by the visualacoustic method, we ex-
rracted a sample for the spectrographic cross-correlation
(5PCC) method. The sample consisted of ten randomly select-
edcalls for cach of the four parmots m cach of the 0 categones
defined durimg the process desenibad above, IF o pamot pro-
duced ten or less calls inoa category, all were included. The
final somple conssted of 1516 calls. We pertformed batch
cormelations m Raven Pro 1.4 by companng specmgrams of
all calls from the imdividual categones,

Spectrograms were calculbated with 512 samples, 3dB filter
bandwidih 135 He hop size 256 samples, and pnd spacing
958 He, using a 512-point discrete Founer transform length
with o Hann smoothing window and 500 window overlap,
frequency resolution 86,1 Hz, and time resolution 00012 5, For
each category, we compated & “category comelation motrix,”
that 1%, o cormelution mutnx of pesk cormelations within o cut-
eeory, Similanty of calls within a category (which we further
refier o as “inner consistency™ ) wies calculated as the averaze
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of all values m the category comelation motrix, We set the
lower boundary of inner consistency—used as an mdkator
of sufficient similarity of calls wathin @ cofegory—io 0.2 be-
cause individual ealls in 11 categones sounded very similar (o
humman eor bul had inner consistency only between 0.2 and
0.3, Subsequently, we employed the VA method to select Tor
cach category several other categonies (Coutgroups") with sim-
ilar acoustic and visoal pammeters andior a likely overtap of
calls categorieed into the assessed and the outgroup category.
For each assessed catepory—ouizroup par, we caleolated an
“outgroup comelation matris,” e, a comelation mamrix of
peak correlations between calls from the assessed catepory
and calls from s outgroup category. £ Tests companng cor-
relation cocflicients m the category comelation muatrix with
outgroup commelation matrix were used o test whether similar-
ity of calls within a cstegory 15 greater than the similarity of
calls between this calegory and another category {outgroup).
If tnner conststency was ol sigmiicantly higher than the
outgroup comelabon, we considered mergmg the assessed cal-
epory with is oulgroup.

The M5 method

For the multuparmmetne sttistical (MS) method, we used the
same sample of calls as for the SPCC method. From the spec
trogrmams, we measured o number of scoustical pammiciens
uxing autmatic aleonthms. Spectrograms wore processed
using the same pammeters a5 in the SPCC method m Raven
Pro 1.4 (Center for Conservation Bioscoustics 201 1), Eight
parameters were measured using semi-automatic measure-
ments (ranual demarcation of o call and an automistic com-
putation) m Baven Pro 1.4, Demarcation of calls was based on
visual deteciability of the sound in a spectrogram. In Raven
Pro L4, the parameters were: High Freguency [Hz] (the upper
frequency boundary of call selection), Center Freguency
[Hz] ihe frequeney which divides the call seloction in two
frequency intervals of equal enerey). Energry fdB) (the 1oial
cnerzy of call selection), fntergreartile Range Bandwidih [Hzf
(dhifference between the firt and thind quartile frequencies,
where quariiles deseribe the distmbotion of encrgy of o call
on the frequency axas). fiferguartiie Range Duration fsf (dil-
ference between the first dnd Qurd quortile times, whiens ¢ tar-
tiles describe the distnbution of enerey of a call on the tine
axas), Lengrh (the numbser of fromes contaimed in a call selec-
tion). Max Power Frequency [Hz] (the frequency at which
Muax Power occurs withan the call selection), Max
Power [dB re I (maximom power o the call selection)
Charif et al, 200100 Additionally, the spectrograms were an-
alyzed with LMA 2008 sofiware (Schrader and
Hommerschmidt 9975 A et of 12 temporal and fregquency
parameters wis wsed, many of which messure the statstical
distribution of frequency amplitudes in the spectrum (DFA) or
desenbe the first three dominam frequency hands (DFB).
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DFA valees mark the frequency ot which amplitude distribu-
tion in the spectrum reaches the first, second, and third quartite
of total distribution. DFB are delined by amplitudes that ex-
ceed a grven threshold in a comsecutive number of fFequency
bins. We emploved the following measurements: gfmean
[Hz) {mean frequency of the first DFEAL, g2mean fHz] (imean
frequency of the second DFA), gdmean [Hz] (imean frequency
of the third DFA), dffmean (Hz] (imean frequency of the first
DFBY, dfi chffe inumber ol changes between the ongimal and
Mouting average curve of the first DFE ), dff madoc (location of
the maximum frequency of first DFBY, df2mean [Hz) (mean
frequency of the second DB ). dfT mean [Hz] imean frequen-
ev of the thind DFB), rammrean [Hz] (mean frequency range),
pimae [Hz] (the highest of frequencies with peak power
established in conzecutive time segments during a call),
pimean (Hzf (mean peak frequency), and pffump [HZ1 (he
maximum difference of peak frequeney in two conscoutive
lire segments), Both LMA and Raven parmetens were used
becanse LMA parameters hod been defined munly for atonasd
caills {Schrader and Hammerschmidt 15997, They could thus
bee less well suited for tonal and hammonic calls, which is what
Raven paramelers should compensaie for, Subseguently, we
applied o forward stepwise discriminant function analysis
{DEF) to confinm the VA cateporieation. To validate the resulis
of discrominant analysis, we implemented a cross-validation
process hased on leave-one-oui method in 1BM SPSS
Statistics for Windows, Version 21.40L Since the DF can dis-
cnmmimate between a fimited number of categones, it was ap-
plicd to clusters of similar call cotegonies established by the
VA method (see Table 3, Clusters were tagged by letier *C™
followed by a number representing the frequency of wse of
that chuster (5o that C1 wis the most fregquently used cluster),

We compared the resulis of these methods. The SPCC
method and the M5 approach resulted ' recommendations
o merze several call categories. We compared the merging
sugeestions from the two methods and where hoth compuier-
widded mcthods proposed the same merger, the categories were
menged. I the menger was propoesed only by one computer-
aided method, it was revised by o repeated inspection of VA

features of the categones concemed.

Results

Wi ohtained a total of 3052 calls from our four subjects, Three
subjects were similarly vocally sctive (haro 29.23% of all ne-
corded calls, Juruba 28,1 59, Jarma 26.34% ), while Dunosimo
produced less vocalizations { 16325 ),

Using the WA calegoriaation, we idenbified 70 calégories
comtaining 3 1o 238 eills (see Table 1 No individual used all
cegonies (see Table 23, bul the 20 most frequent categories
were detected inoall parmots. Categories were clossificd mto 18
chesters (see Table ).
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The SPCOC method resulicd in g reduction of categones o
47. Thirtv-three VA-determined catepories had a sufficiently
high inner consistency (above 0.2), and comelations in the
cittegory mainx were sipnificantly lwer than carrelztions in
wll tested outgroup correlation matrices &5 messured by a7 iest,
The remaining 14 categories were formed by merging two
(nine cases), throe (three cases), or four (two casces ) caegoncs
determined by the WA analysis, We degided o merge these
categonies because terr oulgroup correlitions did not differ
From their inner consistencies {when compared by ¢ testshand/
or they showed a low mner consistency (under 0.2 ), For fiests
resulis; see Table S1. Two categones with low inner consis-
tency were discarded sinee no aftempied merging with an
arutgroup led to inner consistency of such new category above
0.2 (see Table 1).

Smilarly, the MS approach resulted oo reductoon of the
number of catezonies Tomed by the VA method. Tn DO fout of
18} clusters. & merger of two or more calegories led o more
precise discrmmation between categones (see Table 3) We
considered a merger when over 253% of calls were classified
inio & different catepgory. From the 70 categones established
by the VA method, 46 were well established mn the MS ap-
provch. Mine “new™ cateporics were suggested by morgimg
I (51X coses), three (two cases). or four (one case) catego-
rics. Two categones were excessively scatiered mnd discanded
due 1w no suitable merging catepory. The total number of
categories proposed afier implementation of the M3 approach
wias 55 (see Table 1),

In seven cases, there was an agreement between the SPCC
and MS approach on which VA-established categories should
b merged. In another seven cases. however, the merger was
proposed only by one of the methods, which led to o re-
inspection of the VA festures of the categories in question.
Orverall, 51 (72.9%) categrories detennined by the VA coukd
b confirmed by at least one of the two computer-aded
methids.

Discussion

The use of computer-aided methods resulted in a relatively
extensive confinmation of categories established by the VA
method. I panicular, computer-aided methods helped verify
the discrimination of VA catezories and confirm similarity
among calls falling into the same VA caegory (relative to
calls classilied into other VA categornies),

The VA method allovwed for the formation of @ relatively
h%h number of calepones chamclerized by lugh acoustic and
vistl coherence bul the differentiation theeshold AEOnE Cil-
egories wiss sensitive tothe subjectively variable perception of
edch categorizer. The SPOC method was based on an objec-
tive mathematical comparison of calls but even here, u subjec-
tive element was present: for mstance. threshokls had 1o be se
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Table 1 Call cotegories wdenti fed with the visual-acoostic (WA} method and confimmed by compuier-aided specirographic cross-comelation (SPOC)
and multparametric statrstical (IMS) method in g captive group of gray pemos
VA cutegory Count SPCC MS Inner consit. (SPOC)  Higher outgroup comelations {(SPCC) Final cstegory
K1 e T R J‘ 392 Kl
K2 19 o d‘ {1200 K2
K3 im S m*? 0210 K3
K4 156 ioRRe e whle K4+ K38
K3 (30 miRRRS GRIBESKR g oiR 054344 K3+ K30
K 1w m* = 0124 K&
K7 92 o {360 K7
K# 9 om0 m* e w3517 K&+ K4
Ko L T v (290 K9
Ko B5 o .r 0255 Klo
K1l RO m™ .r 0167 0. gako Kl
K12 ™ me o w74 K12
Ki3 TH o mER g K13
Kl W WS o 023 K14
Kis L I o {LhRY K%
K16 M o 0490 Klf
Ki7 53 o W 0337 K17
KI& 51 f 0433 Kls
K19 5 om mieha 0437 K19+ K21+ KX
K LI ¢ x wis ] e ®
K2 45 mEE mhE 022t 023 e K194 K21+ K24
22 45 m™ mie (360 K224 K29
K23 “ m v {635 K23
K24 43 @M QRN g33g 035 K194 K21+ K24
K15 41 W 0302 K25
K26 40 miInKARKeE K L1635 (TR E i VI L el S Lo K%+ K68
K27 38 mRLER e (458 K27
K28 i m J (442 GATA 0561840 p 45gne? Ka%
K I’ m™ mhez 1268 0 2eaE K224 K29
B30 35 iR G KNGSER 0465 05435 04045 (404" K5+ K30
K3l 1S {13640 K31
Kiz b T m* (1347 K32
k) T + 117 K3
K34 W we o 421 KM
Kis 7 mEEEET 04T K35+ KD
k.36 n S 'y 0125 K36
K37 - T .f 0206 K37
B3R 5 mees m** 0421 049854 K34+ KR
K3 2 m™ w408 04565 DA 042250 0 53154 K35+ KR
Kdi 4 m™ m** 420" K&+ K40
Kdl ot T .r (L 30] K4l
K2 T o i 0.297 K42
K41 b I 4 4 (0.20% K43
K44 I 4 i 0451 K4
K45 21 e < 0175 [ Seh i K45
Boah n m~ o 0L48% K46
KdT WX X hi2s *
KR 19 o J 281 Lt B
€ Springer
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Tabk: | {eontinued)

VA cotepory  Count SPOC M Inmer consat. (SPCC)  Higher outgroup comelations (SPCCH Final category
K40 15 -.F 0360 Ka9

K50 17 4 546 K50

K51 17 N 1338 [3g3%e K51

K52 15 m~ + 0,156 02585 p 2g3m" K52

K51 T S 01,620 K53

K54 13 o 0419 K54

K5 2 W o 0,408 Kis

K5 12:  mieRERs 0221 f244* K56

K57 11 meEm gk 0633 0676+ K57+ K70
AR B niotancse R 0466 TR Vo KAR

(] 1« .f 0481 K39

Bl L v 01,453 K6l

K6l E I 4 0,507 K61

A2 LR ) 0313 Kb

K6l g e ey 363 0430, 307 Fad

Kod B w o 0,383 405" Ked

(o 7T 4 F 0,469 ]

K. 6 m'=! 0449 Kb

K67 6 m o 0305 03975 04765 041450 042857 03485 0338597 K67

FGH §  CRRE L l0 0220 K26+ KGR
Bl & mR o 0578 Kan

K I o g 0,695 KST+ KT

o, calegory confinned by the respective computer-sided method; m, catepory merged (with category or categones shown o the upper indext X,
cutegory discanded; VA category, name of a caicgory determined by the VA method; Count., the mumber of times the calepory wis used by all purmots:
SPOC, confirmation, mergme. or dscarding indicaied by the SPCC method; MS, confirmation. mesming, or discarding imdicated by the M5 method:
Inner consestency (SPOC method ). calewlsted as the avernge of values from the peak comelation matrix for o category, cstimates the similarity of calls
withm & calegony: Higher outggoup corelatins (SPOC method), coses whei outgroup correlation was bigles tian inier consistency; Final categmry,

citegones propised afler performing both compuier-aided methods

by eategorizers o define sufficient consisteney of a category.
The shortcomings of SPCC method had o do with distinetive-
ness; lnck of distinetion between some similar catezones may
b boen due to SPCCTS low sensitivity with respect to ntonal
o nowsy calls that Tacked clear fregquency comtours. The M5
miethod was capable of distinguishing among relatively acous-
tcally close categories of both poisy and harmome calls
thanks to its relince on @ combimation of parmeters sutted

Table 2 The use of call

crbegomes by individunl Parrol Number ®

m !
Dherosirmo 57 RL43%
Jarina 52 T4.29%
Jaro i R5.71%
Juruba L% #5575
The pumber of @egones used by a parol
(o of the TOcategones determined by the
WA method)

£ Springer
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to both wtonal and wonal hamonic calls, Nevertheless, while
the DF his been efficiently wsed in studics with a lower num-
ber of categories (ee., Hedwig ot al. 2004; Price eonal. 2004,
differentiation among a higher number of categories usinyg this
method 15 problematic (Zdenek et al, 2005, We have there-
fore set the upper limit 1o ten calegones and performed a
discrimmant analysis on clusters of similar categories.
Generally speaking, unlike the YA method, computer-mded
methods do not evaluate o sound as a whole. They usually
extrel only part of information contained in o sound amd that
may be msufficient, Divergence between computer-mided
methods may be due to differences in paramieters they take
it aceount when analyzmg calls, Humon categorizers ane
capuble of assessime sounds holistocally. An adeal computer
tred method would, sumlarly, find all panuneters thal capiure
the acoustic varmbility detected by the VA method, At pres-
enl. neural network approaches seem (o be closest 1o this goal
but thiey need extensive tmining with preprocessed data and
the resulting extracted categorzation rules are hard io
interpret.
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Tabde 3 Confinnative classification of calls ino categories by the multiparametnc statistical method
Chister Category Correct Validated — Merpad’ Classa hicatson Vilidated after
¢lassification descarded aller merzny MeTEing
Cl K1 K2 KIS 1% AR% = = =
2 K7, K% K13, K22 K29 K42, K95 K6, K6 T6% THE i 5% RO
3 K5, K23, K28, K30, K35, K39, Ke7 L3l 3% L RS B oeg Th%
4 K14, KI%. K19, K21, K24 63% 6% N R, B2 BI%
3 K3, K32, K33, K48 745 5% m* B2 THE TH%
('3 K4, K20, K28, K63 R A% ™ KIR, ge R R
7 K12 KM, Kin, K45, K47, K52 76 NHe " gkl R I
Ch Ka K1l T TT%
(6] K&, K40 LR THE - A0 940 03
(S11] K26, K27, K44, K58, KAH, Koo A 5% i KO k- &
il K16, K31, K59 gim % = - =
Cl1z2 K25, K27, K64, Koh 1% 8% T B 1% 7%
(k] K10 TR%: T
Cl4 KIT. K43 RE% %
Cl5 K41, K50, K54, K62 W% A = - 2
Cl6 K49, K53, K57, K0 9% 2% e % B
cl7 K46, K51, K63 9T W% - . .
Cls KK 9% N% = - -

Clusters established by the WA methisl, Category colunm shows catepones which form the cluster m gquestion, Cormect clossafication marks the
perceninge of calls comectly classified by the DF analysis into cate gories belonging to the cluster in guestion. Merged'discarded column shows merged
or discarded categones. Clusters with at least one merged catepory were neanaly zed by the DF analysis

Although we do not know to what extenl grey parmols”
intraspecific acoustc perceplion svstem tends to-son calls into
diserete categonies or rather process them within a contimeous
prdient or o whiat level of detail pamts themselves dhstin-
wuish their calls, hased on folbowing indirect indices, we sug-
west that the perception categories ientified by the VA meth-
ol are close to what parmots themselves may perceive as dis-
tincl. Despite lack of studies on gray pamots” acoustic percep-
tiom, it s ressomable o asswme that (o process sounds s dis-
crete categories of calls is these binds” natural ability and their
BUOUSHE pereeplion operates mosimilar ranges s o0 homans.
Caiven that pereeption 15 necded for reproduction. this assamp-
tion of similarity finds support in pamets” ability w accurately
reproduce human vocalizations, to discriminate between
phones amd 1o rewse leamed strngs of phones i producing
new words (Botoni et al. 2009; Patterson and Pepperberg
1998, Pepperberg 20000, Auditory studies on budgengars
(Okanoya and Dooling 1987 and ormmge-fronted conones
(Wright et al. 2003 suggest that there are both possible par-
allels and differences between humans, parmols. and songbinds.
For most songbirds and pamols teded, the regions of best
suditory sensitivity comesponded 1w the optimal rmange of hu-
mwan auditory sensitivity (2-3 kHz) (Dooling 1980, Wright
et al, 20031, On the other hand, birds in generl wre better ot
diserimmnating absolute pitch { Wetsman et al, 2004), Playback

experiments in gry pamots would be reguired 1w evaluate
their sound perception abilities and iheir similantiés with
and differences from humem ones.

Ohur results sugpest that o combination of the VA method
with one or more computer-mided methods could be well
sutled o amalysis of the vocal repertomne of gray parrots.
This corresponds 1o the findings of Giret et al. (20011,
Mevertheless, the computer-aided methods used in this study
all wmed out o huve some weaknesses and eoach performed
well only on part of the parrots” nich omd complex vocal
reperiiee,

Study 2: intergroup repertoire comparison

In study 2, we used the repenoire established by the VA
method 1o preserve the methodology employed in Giret
el al, (20025, which we used a5 o compamtivie matenial, In
panticular, we used the typical calls of cach cotegory o
compare the repertoire of two Individuals, Typical calls
(prodotypes) for our pamol’s reperoire were delermined by
the SPCC as calls with the highest averpe of peak comelis-
tions with every call in a given category. Protolypes for the
other purrol’s repertoire were identified in o similar manner,
Chive could expeet that by wsimg tvpical calls, we would
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Fig. 1 Jhmuba’s repersoime

maximise the distinctiveness of calls from different catepo-
rigs il lower the lkelihood of finding o similunty between
twe compied repertoines,

Subjects
We performed a comparison of repenoires of two female gy

parmots, Zoé umd furuba, The gy parmot Zoé from o French
lobrormtory had been hand-reared in captivity amd purchased

‘E Sprlngﬂr
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from breeders. She arrived at the French laboratory
September 20003 aged 3 months, Sinee ber amval af the lobo-
ratory, she has been in close contact with humans and was
trimed o referentially inutate French labels, She was housed
with three other gray parmois inoan indoor aviary, From the
oviary, Zod could hear domestic cananes and various noises

For the comparison. we chose Toruba, o female gry parmol
frowm the Ceech laboratory who produced the lrgest mumber
of categories of sounds. Zo¢ and Juruba had never seen nor
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heard each other and had no previous contact with any mem-  Table 4 Comparison of use of categories by mdividual pamats
|'?cn:|1'Ih|: other parmot”s social group. See study | for informs- Dharmsimae Tarina T Jumiba
bon on Juruba from the Cirech labomiory,
e T1.19% 9] % E7.72%
Jarnn BLA2% R1.6%% 5423 %
Material and methods Jaro RAAT: TL67% ES.00%
Juruba L9 B0 33% LER R

Lo hod been recorded regularly since her arival at the labo-
mtory in September 2003 untill March 2007, i.e., from the age
of 3 momths until 4 years of age. All recondmgs were condugt-
ed in 22 kHz {16 bits) wav format with high-quality micro-
phones, For funiher details, see Garet et al. (2002). For detalls
on recording Jurubi see shove inostudy 1. The samipling rate
of the two sets of recordings was the some and spectrograms
were created using identical puramieter settings. Both labora-
tones collected their recondings mdoors, leading to both sets
of culls beng similarly affected by resonance and relatively
lovw novise. There was o significant difference between the two
individuals” recording periods; the relatively shon recording
perisd i Jurnba may have somewhal reduced the number of
call categones whentified for her (see Fig. 1)

We selected one prototvpe for each call category m the
reperioire of cach parmot, The set of prototypes for Juruba
ncluded 62 calls (Fig. 21 The set of proletypes for Zog
contnined 100 calls (Fig. 3k whereby none were imitations
of the French labels, Comparison between the two sets of
prototypes wis performed by the VA method m o two-siep
procedure, In the first step. the repertoires were compared by
two independent categonzers (B and D1 who ried to match
Juruba’s and Zoés prototype calls, The caegonzers mostly
chose ot most two possible call counterparts bul i sx coses.
ane calegorier chose thiee or four possibilities. Agreement
between these two main cotegonzers on either assigning the
same counterpan oo call or finding no counterpan was
SL6%. In the second step, we therefore recruned two addi-
tiomal troned categorizers (E and Fi, who reevalunied ihe
eases of disgreement between categorizers B oand 13 and de-
cided between the counterparts sugpested by them. In 1005
cases, expert discussion conceming the problematic calls led
Lo an agreement between the two new categorizers amd one of
the primary categonsers.

Results

Thirty-two (51.6%) calls from Juruba’s szt of prototypes
were maotched to similar calls in Zoé’s set of profotypes
(Frg. 41 Similarly, 29 (29%) of Zoés prototype calls
were malched o similar calls in Juruba's set. In fAwve
coses, Lod's calls matched two counterparis from
Juruba’s reperioire. In contrast, the two females from the
Crech laboratory, Juruba and Jaring. share on average
RE.4% (8D = 7.8) of their repertoire and average

Percentage afshared categories between wdividual pasmots deterrmmned by
the VA method

similarity of repertoires hetween any two parmis from
the Crech lnbomiory s 84.4% (SD=6.2) (see Table 41
From the 70 categories determined by the ¥ A method, all
four parrots from the Czech group performed 37 catego
ries {5299 al least once, whole three of the four pamois
shured additonal 19 catepories (270170, 12 calegorics
(0701 were shared by two individusts, and the two re-
maming categories (2.9% ) were produced only by Jaro,
the male. Juruba herself, in addiion o sharing 37 cateso-
ries (59.7%) with all three other parrots from her social
group, shared 17 additional categories (27.9% ) with two
parrots, and eight categories (13190 with one parmoL
Mmeteen (394% ) of the calegories shored between
Juruba and Loé were also shared by all four mdividuals
im Juruba s social group,. Apother eight colegories (25 8%
of those which Juruba shared with Zoé were also shared
between Jurubu ard two individuals rom her group, while
the remaiming five categories (6, 1% ) were shared be-
tween Jurwba and ome individual from her group.

Discussion

We found a relatively large proportion of shared calls in the
repertores of two gray parmots who never had any vocal con-
ft with each other nor any member of the other pamot’s
social group and who were surrounded by humans speaking
different languses (Czech i Junuba’s case, French in foé's).
Over hall and over o fourth of calls produced by parmots with
the smaller and larger repertonre, respectively, were shared
between the twi, Giret et al (2012) lists only three categores
allegedly used by all gy pamots, The frst shaned call, de-
senbed as “squawk,” wos weniified by Croickshank ot al.
(1993), Giret el al. (2012), and May (2004). It is similar (o
our K& category, The call was detected either during excite-
ment (Ciret et al. 200 25 or in preflight and aeomstic siutions
{May 2004} The wther two shared calls swrrested by CGiiret
et al, (2002 were emitted during distress and in agonistic
interactions, Those colls were not found in Jumiba®s repenoire,
bt they doappear in the repenoire of other individuals kept in
our labormtory (deits ol showi b
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A comparison berween the proportion of calls thi Juruba
shiared with members of her group and with the unfamilior
conspecilic, Loc, gives us some idea about the role of sociul
lcaming in the establishment of vocal repertoire in gray par-
rots, Mevertheless, interpretation of calls shored withina group
s socially leamed as well a5 assumption that (only ) calls
shared hetween two distant individuals are possibly based on
soime inmate predispositions ane b some exlent lentative,

We observed a high proportion of calls shared within a
group. i 15 hkely thar this proporiion may have been even
higher hud the recording penod been expanded, eventually ap-
provching HO% of the proup repertome. as indicated by Fig. 1
Mevertheless, indiwidual coll calegonies con be cither socially
lesrned. leamed from environment, or “mvented” fe.g., by vi-
cul play) by an imdividual pamst Interestingly, for Juruba,
Janna, and Durosimo, we observed no calls specific o individ-
uals, Cinly the male, Jaro, produced two call tvpes never record-
ed in ancther group mamber. Stll, it s possible thit group
members lenmed calls orginally performed by Juruba or they
mmayy hive developed the same calls independently, perhaps due
v & shured innate predisposition fand for some reason, such os
some choractenstics of the acoustic environment, such calls
were nok recorded i Zoé although she inhented the same pre-
disposition), One thus cannot conclusively claim tha all calls
shared by members of our group wnd nof shared with £od wene
socilly learmed by Juruba. Secondly. call sharing could be the
pesult of parrots” parallel leaming Fom members of other spe-
cies or from ther inmnmimate environmend.

At the same time, the relatively large proportion of calls
shared by two isolated wdividuals indicates that there moy
e common call cotegories that have o high probability 1o
appear in ull gy parrot populstions. Nonctheless, it is
most likely that the resulls we obtained are bat an ingecu-
rate estimate of similarity of vocalizations in distinet gray
pairtol populations. Fiest of all, this i due e the subjective
nature of our me thods of repenoine establishment and com-
parison. Morcover, our recording plot (Fig, 1) indicates
that had we continued recording, Juruba’s repertoine may
have expanded until reaching the levels observed for the
whole group numbers, which could lead to additional iden-
lifications of calls shared by the two females, Juruba and
Zoé. In shon, the kirger proponion of unmatched calls in
£0E"s reperinire in comparison 0 Juruba®s reperioire could
be simply due o the (ot that Zoé hod been recorded over
several vears or due 1o dilferent threshodds for calegones in
each laboratory, which may hove resulted inos more de-
tmled categonzation of Zoe's vocal sample, Moreover,
our companson focused on soring calls into ceran cate-
gories and did mot deal with the fict that calls assigned 1o
one category can still be similar 1o varving degrees, where-
by parrots themselves might infer imporant information
froom the perception of o contmual degree of similunty
wpart from dentification of o call type.

&1 Springer

General discussion

A comparison of vocal repentoires of two parrol individuals
from different and separate setlings indicates the exislence of a
substantul overlop i the repertoires of distinct gy parrol
populations. Mo previous study identified such a lirge propor-
tiom of imtergroup shared colls within this pamot specics that is
assumaed 10 kave the capacity of open-ended vocal leaming
(Giret et al. 201 2), Mevertheless, Salinas-Melpoza and Wright
(2001 23 presemted some evidence of possible limitations 1o vo-
cal learming, in adult yvellow-moped Ameons and i s likely
thit some calls tend W reappear in vocally isalated groups
based on inhented predisposiions, oo manner samilar to thal
which has been relinbly documented for songhirds (Gardner
et al, 2005; Feher et al. 20067,

Similar vocal patterns in independent gray parmt popu-
lations with shared innate vocal predispositions may have
simply developed by vocal play, that is, withoul ary spe-
cific external acoustic input. Learning of species-typical
songs by Sinvention.” Le. leaming not ohviously related
o tfor song, has been descnbed in songbirds (Beecher
ond Brenowite 200050 In the case of parois, acguisition
of mew culls by a related mechanism ealled *voeal play™
has been proposed (Pepperberg 19949), In human language
development, vocal play allows children 1o explore the
potential of their vocal tract by making new phonemic
combinations from preexising lebels (Stark 19800, A fonm
of vocal play called “monolog speech,” which refers o
achve communication withow social stomulation, that s,
vocilizalion in soliude (Kuceaj 19831 has been detected
i the gy parmol Alex and it is sssumed it aceelerated his
learning ( Pepperberg 1999, 2002 While this mechanism
obviously bears similarity to the “subsong™ known in
songhirds (Marler 19700, it may also work analogically as
it humaons when wie consider learming of o physiclogically
limited variety of svilables (Ohala 1983).

At the semwe time, there is no doubt that social leaming does
influence the vocal repertomre of gray pamots. Our resulis con-
farm 5tz birds from the same growp shared substantially more
calls than one of them, Juruba, shared with the unfamilior
conspecific, Zod It s vel unknown whether in gray partols,
vocal leaming in g sockl group focuses on mimicking new
call types or moditicaton of already Familiar calls by, e,
chunping their pilch, modulstion. addition of new clements,
etc. A sy on the dislects of Amazon parmor seens 1o imndi-
cate that grudusl modification of preexisting calls 15 a likely
option (Salinos-Melgoen ond Winght 200 23 Par call conver-
genee in bud gengars indicates that both options are possibhe,
bocinse males seem to imitate new cills from female reper-
toire. whereas fanales only slightly change their own contact
call ( Hile et al. 20000, 11 the Taiter mechanism is prevalent, we
conld expect to find the same coll categores i different
sroups. although calls within a category would resemble cach
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other more ¢loscly among members of one social group than
buetween unfamilior mdividuals. Future research into the level
of stmilurily between calls of the sume category could shed
mowe higght on this opie,

Generally speaking. the adaptive function of exiensive vocal
lerminy in parrols remoms unclear: Nowicke and Searcy (2004)
offer five possible explanations for the origin of vocal production
leaming in animals: (1) the vocal dialect hypothess, which stiles
that voeal lsrming supponts peographic vamiation in vocal signals
and that facilimtes local assortative muting and promodes local
ackapration; (23 the seomal sebection hypothesis, which explams
TEPRCTIOIN CXPRNEIn & 0 response o matmg preference lor mone
complex voculumbions; (3) the miormatim sharng bypotbess,
which explaing vocal leiming by the need 1o share mformuation
among king (4) the environmental adaptation lyvpothesis, which
ernphasiaes vocal slaption w local habitat; wd (5) the mdivid-
wil recognition hypothesis, which claims that vocal lesmimg al-
lows for the eomergence of individunlly specific vocal signals.
Thie vocal duskect hypothesis (1§ and seaml selecton hypothesies
i2) are pota likely explanation in gray pamrots because there is no
evidence that specific mating ealls and preferences for local
miates belong among behavioml strategies foand in this species,
Thie mformeation sharing hypothesis (3) & also unlikely 10 be the
e, becanse information sharma among: kin by complex vocal
commumnication has ot been demonstted inoony ponhoman
species. Both the envirmomental adaptation hypothesis (4) and
mbivich] recopmition hypothesas (50 scem o beoat kast partly
applicable w gray parmots, These hypotbeses (ind support in gry
pavrmots” extrpordiniry mumacking abilines both i the wild and in
captivity (Cruickshank et al, 1993, Giret ot al, 2002; May 2004;
Pepperberg 1999} mnd ther ability o recogniee ench odher o
individals by vocal commumicition (Giret et ol 2009, May
2004). Beadbury snd Balsby (20160, however, suggest that the
most likely explanation for e evolution of vocal lewming in
pamons i their need for warbles or duets wsed o nest defense
and in the acguisition and modulation of contact calls which
mediate socil dvmamics, So fr, the most direct suppor for this
propos comes from stoudies which show tht make budzenzons
i captivaty mimmie the calls of fernales dunng courshap (Hile
ef al. 20000, In fulure sudies, 1t wouk] be micrestig o ook at
calbs shared in gray paivol bonded paies:

We suppose thut our group of gy pamots may use voeal
learning to converge their voeal nepertoires and thus strengthen
thee bonds within thear social group, beciese call convergence in
groups his been demonstrated movanoes songhind and pamot
species {Balsby and Bradbury 2009 Berg et al. 2012; Enggis-
Dueblin and Plister 2002; Hile and Striedter 2000; Sewall
2008, The bonding effoct of vocal leaming in o group can be
parily responsible for the oustanding “linguistic™ abilitkes of
Alex, who was very close 1o his canggiver ( Pepperben [999)
and for the dsappomting results of the Model/Brval method im
the study by Giret et al, {2000}, where the pamots bonded with
therr carearivers o o much smaller extend, It has also been shown
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that gy parrots have litle interest in leaming vocalizations
fromm playback (CGaret et al. 2000; Pepperberg and Mclowshlin
1956, I seems they prefer vocal learming i interaction wath a
T partner whio = pard of ther socul group,

The system of vocal leaming resting on a shared voeal base
could be evolutionary adaptive here. When conspecifics with
different life histories meet, a shared vocal base might help
(hem leam from ench other. Such system could facilime Mex-
ible convergence of reperioires in mating pairs and assimila-
tion of new members into established groups, For fore ne-
search, it would be interesting o venify the bonding function
of social leaming of voenl repertoire, for mstanee by expen-
mentally mumpolabing individuals’ membership in o group.

To map the repertoire of @y parrods, we wsed 8 combination
of three methods. Cutcomes of the VA method were for the miost
part confimmed by the SPCC or the M5 method or bothe SPCC
win cupable of distingnshing fner differences among harmaoric
culls, while the MS pertonned well on both hammonic and atonal
calls because i relicd on a combimation of purumeters suited @
both awnal and wnal lameonie calls. The comparson method
used in study 2 was similar to the VA method wsed instudy | but
addapied 10 4 different task. Both methods started with indepen-
demt elassificanons of calls by two or three tmined cateporizers,
This generted a reletively low agroement bat one ought o keep
in mind that the level of chance sereement wis extremely low,
[mtinl clussafication was therefore followed by discussions re-
pnrding disagreements among categorizers unlil o consensus
was reached. In study 1, discussions focused on cstablishing
charctenstics that defme o category, This led 1o agrecment on
a finer ¢lassaificaion of calls, In stwdy 2, two additional tmined
cuegorizers were called in o find consensus with o of the
pamary calégonzers. A combimation of the more subjpective
VA method conducted by human observers and computer-
aided methods led 1o inereused refinbility of the final calegonin-
fion of gray pamot vocal eperiomme, Vanous clustermg methods,
especially fuzzy c-means clustering ( Wadewitz et al. 2005,
might bring some adehtional advances o maspping of vocal ep-
ertome and deal with the possibility that grey pant’s acoustic
percepizon could, o some extent, have the form of contimuons
acoustic prdient processing,

In this study, we worked with a sl goup of individuals.
Small numbers of subpects are commion n labormory studies of
pamot behuvior and communtcation due o nherent lechnical
limitations. Dhue Lo small sample size, the findings presented here
canrnd be direcly penemlized (o the species os a whole: They
cun, however, be viewad & a starting point for futuge replication
studies on different individuals from distinet social groups,

This study demonstroted the extent of smmilanty among
repertoires of individual gray parrots from different social
growps. The logazal next step towands a greater onderstanding
of the structure and dvnamics of gray pamots” vocal comm-
micafion would tuke the frm of pbservation of how group
reperioire evolves over tme and how it ey be affected by
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changes in a social growp. In particular, it would be interesting
tov ohserve whether long-term cohubatation or bonding of gy
parrets leads to on inerease in the shared repertoire or nat, 12,
whether individual vanability of calls m a groop or dyad re-
mains unchanged. It would also be imteresting o find ow
whether vocal conversion is based on the mimicking of new
calls or modification of pre-acquired ones, and whst rode gray
parmots” disposition o progduce o certain set of call clepones
pliys in these processes,
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Abstract

Due to their outstanding ability of vocal imitation, parrots are often kept as pets. Research has
shown that they do not just repeat human words. They can use words purposefully to label
objects, persons, and animals, and they can even use conversational phrases in appropriate
contexts. So far, the structure of pet parrots’ vocabularies and the difference between them and
human vocabulary acquisition has been studied only in one individual. This study quantitatively
analyses parrot and child vocabularies in a larger sample using a vocabulary coding method
suitable for assessing the vocabulary structure in both species. We have explored the
composition of word-like sounds produced by 21 grey parrots (Psittacus erithacus) kept as pets
in Czech- or Slovak-speaking homes, and compared it to the composition of early productive
vocabularies of 21 children acquiring Czech (aged 8—18 months), who were matched to the
parrots by vocabulary size. The results show that the ‘vocabularies’ of talking grey parrots and
children differ: children use significantly more object labels, activity and situation labels, and
emotional expressions, while parrots produce significantly more conversational expressions,
greetings, and multiword utterances in general. These differences could reflect a strong link
between learning spoken words and understanding the underlying concepts, an ability
seemingly unique to human children (and absent in parrots), but also different communicative

goals of the two species.

Keywords: communicative development, grey parrot, children, vocabulary, language, cross-

species comparison
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Introduction

Parrots have an astonishing ability to imitate human speech, yet ‘parroting’ is commonly
understood to mean just mindless repetition. Research on interspecies communication shows
that parrots can use some words meaningfully and, to a limited extent, even apply some simple
vocal syntactic rules (e.g. Colbert-White et al. 2016; Pepperberg 2007). Although the word-like
repertoire of a couple of exceptionally linguistically endowed grey parrots has been mapped in
substantial detail, little is known about what kinds of words grey parrots tend to pick up and
produce, or how that differs from what human children spontaneously learn (Colbert-White et
al. 2011, 2016; Kaufman et al. 2013; Pepperberg 2002, 2007). A systematic investigation of the
speech repertoire of a larger sample of home-raised parrots that have not been deliberately
trained to speak and subsequent comparison with children’s linguistic behaviour could help us
better understand not only parrot’s language-like skills but also the preferences, biases, and
tendencies they exhibit in relation to communication. A better understanding of how grey
parrots absorb words from available linguistic input could, in turn, tell us something about the
functions which an acquired system of communication might have in nonhuman animals.
Moreover, a general, first overview of the speech repertoire could inspire further hypothesis-
driven research of the language-like learning mechanisms of grey parrots. This study therefore
explores the differences and similarities in the composition of productive vocabulary of spoken
language of infants and toddlers (aged 8—18 months) living in Czech-speaking households and
the productions of word-like sounds of grey parrots (Psittacus erithacus) kept as pets in Czech-
and Slovak-speaking households.

Spoken language is a system of communication in which speech sounds, syllables, and
words are combined in a structured way based on phonological and morphosyntactic relations
(Hohle & Weissenborn 1999). The number and type of words language users can employ in
production comprise their productive vocabulary (Teichroew 1982). Together with the
receptive vocabulary (which describes the understanding of language), the size of productive
vocabulary is one of the most widespread and relatively straightforwardly assessed measures
used to describe communicative development in humans. It works relatively well despite
possible biases due to parental reporting choices in home settings or methodological limitations
of laboratory settings (e.g., Fenson et al. 2007). While they do not always meet the requirements
for a linguistic use of these sounds, grey parrots kept in a linguistic environment often produce
word-like sounds resembling human spoken words. In this exploratory study, which is a pilot

attempt to investigate the differences and similarities in communicative development of
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different species, we compared the productive vocabulary of very young children with the
production of word-like sounds in pet grey parrots using a methodological approach that is
suitable for both species and allows for a direct comparison. Because we wanted to compare
the structure of speech production of the two species, we matched parrots to children by the
number of ‘words’ or multiword utterances they produced, as reported by their caregivers and
parents, respectively. Size-matching was also why we chose this particular age range in
children.

Although we were comparing two phylogenetically distant species that naturally have
different life histories, we believe that pet parrots and children are exposed to a similar language
input. Children acquire the ambient language through exposure. In other words, in the course
of childhood, children learn to understand and speak the language that is spoken around them
and towards them, in their family, by parents, caregivers, or peers. Home-raised parrots usually
spend most of their lives in a human social group, so their human family is the only social group
they have ever known. It is thus likely that they view humans as their partners or flock members
(Tygesen & Forkman 2023), while caregivers consider them part of their family (Anderson
2014). Although parrots are housed in cages, they are usually for part of the time released and
allowed to move around the household and explore (Anderson 2014), and while small children
travel outside their home, they usually stay with their relatives who are thus still the main source
of their language input.! The linguistic environment of both children and pet grey parrots thus
consists mainly of household communication with and among their caregivers and other family
members. On top of that, human adults use affective and relatively simple language when
speaking to both children and pet parrots (children: Soderstrom 2007, parrots: Xu et al. 2013).

Despite this relative similarity in the type of linguistic environment encountered by
children and parrots, there may still exist important differences in the amount of linguistic and
social activity directed at them, the amount of contact with speakers outside the household, and
in their general cognitive abilities the two species can use to acquire language. From the
sociocognitive and pragmatic perspective, the ontogeny of language in children reflects
possibly unique human cooperative communicative intentions, which in some cultural
environments include focusing on and naming objects jointly with an adult. In this respect,

human language might, since early stages, differ from analogous communication systems in

1 In the Czech Republic, parental financial help is standardly provided up to three years of age of a child and
mothers usually stay at home with their children until they enter kindergarten at age three. Children start
daycare or kindergarten at a younger age only rarely, and there was no such case in our sample.
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other animals. This may be evident from the early stages of children's language use, when the
level at which children use language does not yet exceed the complexity of some
communication systems in other species (see, e.g., comparative studies with chimpanzees: Bard

et al. 2021; Greenfield & Savage-Rumbaugh 1993).

Vocabulary composition: The first words in language acquisition

There is an abundance of crosslinguistic studies on children’s early vocabulary: researchers
have examined the size of vocabularies which children understand and produce, their growth
rate, composition, and the development of relations between word forms and meanings (e.g.,
Clark 1993; O’Grady 2005; Tomasello 2003). It has been shown that by about six months of
age, children will have formed the first word—meaning mappings and several months later, they
start producing the first words with referential meaning (Bergelson & Swingley 2012; Majorano
& D’Odorico 2011). In fact, children sometimes begin to communicate referentially about
objects and events using gestures even before they can speak, for example by pointing at various
food items they want (Tomasello 1999).

Several studies have shown that both deliberately trained and untrained captive parrots
can communicate referentially (trained: Giret et al. 2010; Pepperberg 2002; untrained: Colbert-
White et al. 2016) or at least use labels in appropriate contexts (e.g., untrained: Colbert-White
et al. 2011; trained: Pepperberg 2007).

In terms of the composition of early vocabularies, children during the first two years of
life tend to use labels for persons and things which are part of their everyday lives; such labels
make up over one-half of their early vocabulary (e.g., Kern 2007; O’Grady 2005; Rescorla
1981). In terms of content, children’s early vocabularies are rather variable, but according to
studies on English-, Czech-, and Slovak-speaking children, the vocabularies tend to consist of
labels for persons, animals, food, and various kinds of objects such as body parts, vehicles, toys,
clothing, and household items (English: O’Grady 2005; Rescorla 1981; Czech: Votavova &
Smolik 2010; Slovak: Kesselova 2008). Studies on other languages show a similar bias towards
labelling persons, animals, and objects in early language development (Bornstein et al. 2004;
Gentner 1982; Kern 2007), where object labels outnumber labels for activities, states, or social
phrases. Activity labels are related to children’s daily routines, games, or successes and failures
(e.g., pee, peek-a-boo, did it, uh-oh). They make up around 20% of children’s early vocabulary
(Clark 1993). Furthermore, young children also use conversational formulas, such as greetings

or placement expressions (e.g., bye-bye, up, there) (Kesselova 2008; O’Grady 2005). Such
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expressions can usually be found among the first 10 to 20 words, but they tend to be restricted
to a particular context, such as bye produced only when someone leaves (Clark 1993).
Regarding the form of the first words, it has been noted that they often resemble real sounds
from the outside world, such as animal vocalisations, mechanical noises, or sounds from nature
(e.g., sss for snakes, choo, choo, choo for trains) (Kesselova 2008; Laing et al. 2017; Menn &
Vihman 2011).

It is important to note that the semantic categories of children’s first words seem to be
less clearly defined than in adults, indicating that words in the early vocabulary have changing
or uncertain meaning boundaries. Until 24 months of age, children often overextend the
meaning of words, that is, they tend to apply an expression to a wider group of persons and/or
objects than an adult would when using the same linguistic item (Clark 1993; Rescorla 1980).
For instance, six-month-old infants who acquire the English expression ‘mama’ tend to use it
to refer to family members including parents, grandparents, siblings, aunts, and even dogs in a
so-called ‘wanting context’ (Goldman 2001).

The communicative and cognitive abilities of grey parrots have been studied notably by
Irene Pepperberg (e.g., Pepperberg 2002, 2007), who showed that some language-trained birds
are capable of labelling up to a hundred objects, seven colours, five shapes, and four materials.
Parrots can refer to object properties and abstract concepts, make requests, and faithfully imitate
animal vocalisations and environmental sounds (Colbert-White et al. 2011; Giret et al. 2009;
Pepperberg 1990, 2002, 2007). Parrot’s spontaneous vocabulary has been systematically
described in detail for the individual Cosmo (Colbert-White et al. 2011), whose caregiver spoke
to her and labelled objects similarly to how an adult would label objects to a child. Cosmo used
mainly conversational phrases (‘How are you?’, ‘Goodbye’, etc.), names of persons and animals

(including herself), and she could make various requests (Colbert-White et al. 2011).

Communicative functions of the first words

The predominance of objects among children’s first words might stem from the importance of
certain objects in their lives and cultural environment. From early on, children play with objects
and learn about them, be it toys or ordinary household objects (Chase 1992). This focus
translates into a certain sequence of acquisition of certain language elements. Even before
children start speaking, new words attract their attention to objects. They help them discover
various similarities and differences between objects based on their size, shape, and other

characteristics, such as colours (Fulkerson & Waxman 2007; Waxman & Leddon 2011).
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Moreover, object labels are considered to be suitable starting points when learning a referential
system, such as the human language, because they refer to individual concrete referents
(Gentner & Boroditsky 2001). The learning of object labels typically takes the form of triadic
communication (adult—child—object) where joint attention, which develops at about nine
months of age (Striano & Rochat 1999; Tomasello 1999), plays a pivotal role. It has been
proposed that triadic communication might be a characteristic that distinguishes human
communication from the communication systems of other species. It requires cooperation
between interaction participants, including mutual attention, and perceived need to share
intentions, information, or engage in shared activity (Carpenter 2011; Tomasello 1999).

It has been reported that object play is common and intrinsically rewarding not only in
humans but also in hand-reared grey parrots (Auersperg et al. 2014). It is an activity that helps
them practise their motor skills and motivates innovative problem solving (O’Hara & Auersperg
2017). O’Hara and Auersperg (2017) conclude that object play in parrots persists into
adulthood: it can help them learn necessary life skills and retain their flexibility in changing
environments. There is, however, no clear evidence showing that parrots are interested in
learning labels in terms of referential signals when such labelling is not linked to a direct reward
(Bradbury & Balsby 2016). Pepperberg & McLaughlin (1996) suggest that in methodical
language training, grey parrots must use joint attention to successfully obtain object labels and
comprehend them, but we have very little information about the role of joint attention in
acquiring new word-like sounds by pet parrots.

Based on the above findings, we formulate our first prediction:

Prediction 1: Children’s productive vocabularies contain more object labels than
parrots’ speech repertoires.

Still, vocal learning in grey parrots has other, well-documented functions. In the wild,
parrots use duets and contact calls, which are sometimes associated with individual identity and
compared to names (Berg et al. 2012, Wanker et al. 2005), in order to strengthen the bond with
their mates and to maintain contact (Bradbury 2003; Dahlin & Wright 2012; Todt & Naguib
2000). Research has shown that parrots gradually start to imitate the vocalisations of their
partners (e.g., Hile et al. 2000; Scarl & Bradbury 2009). A similar phenomenon can be observed
in groups, where newly introduced individuals adopt the vocalisations of other group members
(e.g., Hile & Striedter 2000). In that context, Giret et al. (2010) pointed out that the relationship
between a parrot and its caregiver can play an important role in a parrot’s willingness to learn

words and communicate. It is thus possible that talking parrots use speech to establish a closer
72



214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

relationship with their human caregivers as an alternative to a pair bond such as they would
form in the wild (Colbert-White et al. 2011; Langford 2017). Parrot’s efforts to attract the
attention of others and their learning how to initiate communication may be thus motivated by
relationship maintenance. Moreover, the tendency to imitate vocalisations of other members of
‘their group’ might lead to preferential learning of the caregiver’s most frequently used and/or
emphasised words.

Similarly, relational functions play a role in the acquisition of first words in children.
Beside learning about things and culture, they use communication as an opportunity to start an
interaction and to share their inner states with others (Tomasello 1999). Existing research shows
that the first words children learn include those that have the potential to initiate
communication, such as calls for attention or requests (O’Grady 2005).

Prediction 2: Both children and grey parrots tend to learn words with a higher potential
to elicit social interaction, such as affective expressions or words that invite others to

communicate.

Age factors influencing verbal learning

Children learn to perceive language from complex, non-segmented sections of speech signal,
mostly not divided into words by silent pauses (see, e.g., Ramus 2002; Zacharaki & Sebastian-
Gallés 2021). In contrast to perceptual learning from continuous speech their initial production
ability is limited to isolated speech sounds (first vowel-like vocalisations several weeks after
birth), syllables, and syllable reduplications, known as babbling (e.g., mama, baba; Molemans
et al. 2012). It takes more than half a year for children to learn how to coordinate their
articulation apparatus to deliver the first word-like productions, i.e., utterances that have a
word-like form but no referential meaning. The first words with meaning are typically produced
at 12—15 months and by 18-24 months of age children usually start to combine words (Bates
& Dick 2002; Caselli et al. 2012).

According to previous research, grey parrots tend to start producing continuous speech-
like utterances around 12—18 months of age, but many utter single words or phrases reportedly
even before six months of age (Wright 2001). By about six months of age, parrots are therefore
supposed to be able to produce speech-like structures that are longer and more complex than
those observed in children. A case study by Kaufman et al. (2013) indicates that parrots can
learn individual words, which they then integrate in known phrases, while other productions

are learned as whole phrases. It has also been shown that they do not necessarily understand
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each word, as demonstrated by Cosmo’s use of long phrases containing words which were not
individually present in her vocabulary and did not allow for being combined into phrases
(Kaufman et al. 2013).

Parrots’ ability to produce relatively long and complex speech structures quite early on
highlights a crucial difference in vocabulary acquisition between children and parrots. In
children, perceptual acquisition, i.e., the ability to understand the meaning of a word (although
not necessarily with exactly the same meaning as adults would) precedes the production of
those words from a very young age (Bates et al. 1988; Bergelson & Swingley 2012). While
children may understand the relevant combinatorial rules of their language quite early on (at
about 8 months for word forms, and by about 18—24 months for word combinations and non-
adjacent dependencies across words; Saffran et al. 1996; Culbertson et al. 2016), their own
production of complex utterances is limited by the development of their vocal motor skills.
Parrots, on the other hand, do not seem to need to understand the meaning of words, or the rules
of combining words into phrases, to be motivated to learn and produce them (Kaufman et al.
2013). Their vocal motor constraints seem to be weaker. We can therefore formulate a third
prediction:

Prediction 3: Grey parrots will produce numerically more complex multiword
utterances than children.

To summarise, the predictions in our study are:

(1) Children’s productive vocabularies would contain more object labels than parrots’
speech repertoires.

(2) The productive vocabularies of both children and parrots would contain a relatively
large proportion of words or phrases with the potential to elicit communication, for example by
their emotionally expressive character or social function.

(3) Parrot’s speech repertoires would include more complex multiword utterances than

those of the studied children.

Methods
Subjects
Our sample included 21 pairs of talking parrots and children matched by vocabulary size. In
the parrot sample, there were six females and fifteen males. Parrots were of various ages,
ranging from 3 months to 11 years (mean age = 4.3 years, 95% CI [3.01, 5.59]). All parrots

were kept as pets, acquired by their caregivers at 1-6 months of age. That means those parrots
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spent almost all their lives in households, alongside human family members and in some cases
also alongside other pets, such as dogs or other parrots. All caregivers stated in the questionnaire
that they consider their parrots part of the family. They communicate with them for 10480
minutes (Mdn = 120) and cuddle with them for 10—240 minutes (Mdn = 60) almost every day.
They also play with them for 10-240 minutes (Mdn = 60) almost every day, except for two
caregivers who reported playing with their parrots at least once a week. Some caregivers
indicated that they had deliberately taught their parrots some words, but none of the parrots had
undergone any structured and systematic training. Eighteen parrots had been exposed to Czech
and three to the Slovak? language.

Parrots and children were matched based on their productive vocabulary size by
selecting subjects from a sample of 44 children aged 8—18 months (this was a subset of the pre-
pilot data in a project aimed at creating a child communication assessment tool). By ‘productive
vocabulary’ we mean all words and phrases used by the children or parrots which their parents
or caregivers reported as separate vocabulary entries. The final sample of children consisted of
eleven girls and ten boys (mean age = 14.1 months, 95% CI [13.36, 14.84]). The children were
typically developing individuals with no apparent auditory, visual, or neurological disorders,

raised in a monolingual Czech language environment.

Data collection

Parrots

The parrots’ data were collected through an online questionnaire in 2012-2013. The
questionnaire contained some questions about the parrot, other members of the household,
housing and care for the bird that were not used in this study. Here, we focused on two sets of
open-ended questions, the first of which began with the instruction: ‘Please write down all
human words (or phrases or sentences) which your parrot uses often, those where you believe
the parrot “knows what it says”, and those that your parrot uses in an appropriate situation.’
A set of expanding items encouraged caregivers to describe, one by one, the specific situations
in which each production occurred and to explain the meaning of the production (not all

caregivers provided this information for all the productions). In the second set of questions,

caregivers were asked to write down any remaining words or phrases which their parrots

2 Czech and Slovak are close and mutually understandable languages (Nabélkova 2007). There is therefore no
reason to expect any structural differences in the vocabularies of parrots from Slovak and Czech households.
3 The original questionnaire was written in Czech language.
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repeatedly produced, and, if applicable, indicate their specific contextual uses. Aside from that,
they were asked to list all other vocal productions of their parrots, including possible
environmental sounds the parrots were imitating.
Children
The children’s data were collected in June—July 2021 during the pre-pilot phase of the Czech
Communicative Development Inventory project (Jartskova et al. 2024; Paillereau 2022).
Parents were asked to make a list of all words their children understood and produced over the
period of one week. The report included the gestures by which children accompanied their
productions as well as stand-alone gestures. The reports were logged into an online
questionnaire immediately after interaction with the child. In 36 cases (82%), the report was
compiled by the mother only, in one case by the father only, in four cases by both parents, and
in three cases by an unspecified caregiver.

Parents and caregivers spontaneously reported on the state of children or parrots when
explaining the context or meaning of the production - that the child or parrot expressed being

happy, surprised, angry, afraid, etc.

Pair matching

The children were selected and matched to parrots based on the size of their productive
vocabulary. In each case, we selected a child who represented the best pairing option with a
parrot. The mean number of utterances per child was 21.62 (95% CI [14.62, 28.62]) and the
mean number of utterances per parrot 20.57 (95% CI [14.06, 27.08]). In twelve cases, the
difference in vocabulary size between a child and a parrot in a pair was 0-3 utterances, in five

cases 4—6 utterances , in three cases 8-9 productions, and in one case 11 utterances.

Categories

We sorted the utterances into nine categories (see Table 1 for examples). Five of those were
categories for labels: labels of persons and animals, food, objects, activities and situations, and
internal states. The first category consisted of names of persons and animals, including naming
oneself, and of affective names. The food category included all food and drink utterances. The
object category covered all objects except for foods. The activities and situations category
contained all cases where the subject (infant or parrot) expressed that they did something, that
the object or subject of a sentence did something, that something is non-existent, or where they

referred to the state of an object or the environment. The fifth category, emotional expressions,
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was comprised of utterances by which the children or parrots expressed their emotional state
(fear, happiness, etc.), emotions towards others, and their internal states (being hungry, thirsty,
tired etc.). The sixth category, imitations of sounds, included imitated environmental sounds
either by using words resembling those sounds (those that were not reported as a label) or by
direct imitation of a sound. Categories 7-9 covered words used to initiate or maintain
interaction with others. Specifically, category seven consisted of greetings. Category eight
included utterances where the child or parrot requested that something be done (by others or by
themselves). The last category, conversational expressions, covered a wider range of
productions: those aimed at initiating or maintaining conversation (e.g., by asking questions),
expressions of politeness (‘Please’, ‘Thank you’, etc.), as well as swearwords and utterances
with unclear meaning (not explained by caregivers) possibly used to attract attention or

maintain social bond.

Table 1

Examples of Categories

Categories Examples of Productions

Labels of persons and | mama, teta (‘mom, ‘aunt’ nominative), Kubo (proper name,
animals vocative), papousku (‘parrot’, vocative), milacku

(‘sweetheart’, vocative)

Labels of food ofiSek (‘nut’, diminutive), vodicka (‘water’, diminutive),
kaficko (‘coffee’, diminutive), lam flam (‘yum yum’ —

explained as a label)

Labels of objects zvonek (‘bell’), auto (‘car’), klec (‘cage’)

Labels of activities and | bac — néco spadlo (‘bang’ — when something fell), kakat
description of situations (‘make a poo’), sviti (‘the light is on’), [néco] neni
(‘[something] is not here’), horko/horky (‘hot’), prsi (‘it’s

raining’)

Emotional expressions au (‘ouch’), mam t¢ rad (‘I love you’), mam hlad (‘I'm

hungry’), fuj (‘yuck’)

Imitations of sounds haf (‘woof”), miam (“yum’ - not explained as a food label)
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Greetings ahoj (‘hi’), dobrou noc (‘good night”), dobré rano (‘good

morning’)

Requests, commands, and | nedélej to (‘don’t do it’), pojd sem (‘come here’), jesté

induction of actions (‘more or again’), ‘I want‘ requests

Conversational expressions | prosim (‘please’), jak se mas§ (‘how are you’), zpiva
(‘sings’), swearwords, interaction utterances with unclear

meaning

Data analysis

We have counted the number of units that each subject produced in each category. A unit could
be a single word or a multiword string. Because in the Czech language, individual words in a
written text are always separated by a space, the first key we used to distinguish between a word
and a multiword utterance in parent/caregiver reports was the absence/presence of a space in
the reported utterance. In addition, we also considered the described meaning or context, if
provided, e.g., an utterance recorded as a a was explained as a version of haf haf ‘woof woof’,
so we considered it a two-word utterance. Multiword utterances were categorised as a whole as
belonging to just one category. Units were annotated primarily based on the context provided
by the caregivers and their common/default dictionary meaning. Multiword utterances that
lacked context explanation were considered ‘interaction utterances’ (i.e., utterances used to
initiate interaction) and categorised as conversational expressions. Grammatically or
phonetically inaccurate productions were included, and accuracy was not coded.

A subsample of randomly selected 10 subjects (24% of the dataset) was annotated by
three observers (TR, LJ, and an independent observer). Their Randolp’s kappa coefficient of
reliability was .89 (95% CI [.85, .92]). The remaining 32 subjects were annotated by two
observers (TR and LJ).

The counts of units in each of the nine categories (labels of persons and animals, food,
objects, activities and situations, emotional expressions, imitations of sounds, greetings,
requests, commands, induction of actions, and conversational expressions) were analysed using
the Poisson generalised linear mixed-effects models in R (R Core Team 2022), with the Ime4
package (Bates et al. 2015). Fixed effects were the species, with a sum-to-zero contrast human
vs. parrot (coded as -1 vs. +1), category (with eight treatment contrasts where the category

Labels of persons and animals served as the reference level), and their interaction. For the fixed
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effect of Category, the level Labels of persons was used as the baseline because it had sufficient
data for both species, its representation in the vocabulary seemed comparable for the two
species (see Fig. 1) and — unlike some other categories such as Labels of objects — we did not
predict any difference between the species in this area (see Introduction). The random-effects
structure modelled a random intercept per subject. For our research questions, the relevant
effects were the main effects of species or interactions between species and category.

A second analysis compared the count of multiword utterances across the two species.
A Poisson generalised linear mixed-effects model fitted the fixed effect of species (human vs.
parrot, coded as -1 vs +1) and a random intercept for subject. For interpretation of significance,

we have adopted the commonly used alpha threshold of 0.05.

Results

Statistical modelling outcomes

Fig. 1 displays the proportion of each of the nine vocabulary categories in each species; Fig 2
shows the means and confidence intervals of the numbers of units produced by parrots and
children in individual categories. With respect to the factors that are relevant for our research
question, the analysis revealed significant main effect of species, and a significant interaction
of species and category for five of the eight contrasts, namely those involving labels of activities
and situations, labels of objects, conversational expressions, emotional expressions, and
greetings (see Table 2 for fixed-effects estimates, z-values, and p-values). Pairwise comparisons
(done with the emmeans package; Lenth et al. 2021) showed that, compared to parrots, children
produced more labels of activities and situations (by about 2 units), more labels of objects (by
about 2 units), and more emotional expressions (by about 1 unit), while parrots produced more
conversational expressions (by about 4 units) and more greetings (by about 1 unit); see Table 3

and Fig. 2 for the estimated means and 95% confidence intervals.
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408 Table 2
409  Fixed-effects output of the first model.

Fixed effects Estimate | SE V/ p
Intercept 1.633 0.114 14.296 | <.001
Species (-children; + parrots) -0.036 0.114 -0.313 | .0755
Categories

(referenced to Labels of persons and animals)

Labels of food -1.982 0.179 -11.081 | <.001
Labels of objects -2.018 0.239 -8.452 | <.001
Labels of activities and situations -1.172 0.135 -8.673 | <.001
Emotional expressions -2.196 0.217 -10.124 | <.001
Sound imitations -1.817 0.167 -10.879 | <.001
Greetings -1.905 0.199 -9.557 | <.001
Requests and commands -0.932 0.116 -8.053 | <.001
Conversational expressions -0.474 0.104 -4.552 | <.001
Species X Category

Species: Labels of food -0.191 0.179 -1.069 | .287
Species: Labels of objects -1.185 0.239 -4.963 | <.001
Species: Labels of activities and situations -0.549 0.135 -4.062 | <.001
Species: Emotional expressions -0.670 0.217 -3.089 | 002
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Species: Sound imitations -0.222 0.167 -1.331 | .183
Species: Greetings 0.943 0.199 4.730 <.001
Species: Requests and commands 0.145 0.116 1.254 210
Species: Conversational expressions 0.625 0.104 6.000 <.001
410
411  Table 3

412 A modelled count of vocabulary units in each of the nine categories.

Children Parrots

Categories Mean |95% CI Mean |95% CI

Labels of persons and animals 5.30 [3.87, 7.26] 4.94 [3.59, 6.78]

Labels of food 0.88 [0.54, 1.44] 0.56 [0.31, 1.01]

Labels of objects 231 [1.60, 3.33] 0.20 [0.08, 0.50]

Labels of activities and situations | 2.84 [2.00, 4.03] 0.88 [0.54, 1.44]

Emotional expressions 1.15 [0.74, 1.80] 0.28 [0.13,0.61]
Sound imitations 1.08 [0.68, 1.69] 0.64 [0.37,1.12]
Greetings 0.31 [0.15, 0.64] 1.89 [1.28,2.78]
Requests and commands 1.81 [1.22,2.67] 2.25 [1.55, 3.26]
Conversational expressions 1.77 [1.19, 2.61] 5.74 [4.21, 7.83]

413

414  The second model, which analysed multiword utterances, revealed a main effect of species
415  (estimate = 0.355, SE = 0.154, z = 2:307, p = 0.021). It showed that, compared to children,
416  parrots produced more multiword utterances by about 2.7 units (children: mean = 2.63, 95% CI
417 = 1.67-4.14, parrots: mean = 5.35, 95% CI = 3.52-8.12).
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419  Fig. 1

420  Proportional size of the nine categories per species
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In-depth qualitative analysis of item identities

As seen in Fig. 1 and Fig. 2, labels of persons and animals formed the largest category for
children and the second largest for parrots, making up 30.4% and 28.4% of their vocabularies,
respectively. In parrots, a large proportion of persons’ names were names of the parrots
themselves (0—4 productions, Mdn = 1). In children’s vocabularies, their own names figured
only rarely (0—1 production, Mdn = 0). In three cases, children showed a tendency to overextend
meanings by using mama with the meaning of ‘I feel bad’ or ‘food’. In one case, a child used
the word fata ‘daddy’ to refer also to other family members.

Food labels were among the numerically smallest categories in both children and
parrots, forming just 5.1% and 3.2% of the two species’ vocabularies, respectively. In our
sample, children tended to use 7iam/ham - ‘yum’ (also in various forms like mam mam, nand,
7o no, hami) as a universal label for food: only two of our subjects used more specific terms to
refer to food. Children also tended to use a universal label for drinks. Parrots used general words
for food and drinks as well (especially vodicka, which is a diminutive of ‘water’), although
three produced specific labels for their favourite treats: piskotek, orisek, mandlicka -
diminutives of ‘biscuit’, ‘nut’, and ‘almond’, respectively). In three cases, parrots used a food
label that represented a food or beverage they do not normally consume: kaficko (‘coffee’,
diminutive), jogurt (‘yoghurt’), and maso (‘meat’).

Object labels formed the numerically smallest category for parrots (1.4%) but amounted
to 13.2% of children’s vocabulary. The most represented kinds of objects in our dataset were
toys (including books), vehicles, everyday objects, and body parts. In three cases, we had
reports of labelling of flowers. In the parrots’ vocabulary, objects were present only in two
individuals that labelled everyday objects (e.g., Sroubovdk, ‘screwdriver’). Labels for toys were
present in only one individual (e.g. zvonecek, ‘bell’ in diminutive). In children’s data, an
utterance was in several instances interpreted by the parent as carrying multiple meanings, for
instance as simultaneously a label for an object, activity with the object, and an expression of
‘wanting’ that object. Such utterances were preferentially categorised as noun labels.

Labels of activities and situations featured more prominently in the vocabularies of
children (16.3%) than parrots (5.3%). Children labelled activities they executed or witnessed
themselves (e.g., haji (‘to lie down’ in a childish form; oupy/hou/hoho, ‘to swing’, bac/ba,
hop/op, ‘bang, ups’, when they/something fell down or they tossed it) or activities that changed
their environment (e.g., ¢/, imperfect form of sviti, ‘shines’, or blik, ‘blink’, when switching on

lights). The most frequently reported activity labels in parrots were activities executed by
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someone else (e.g., jdeme ven, pojd no pojd’ honem, ‘let's go out, come on, come on quickly’
when the parrot believed the dog was going out; mamka jede, ‘mom’s coming’; klepe, 'he is
knocking’) and states of environment (e.g., prsi, ‘it’s raining’; horko, ‘hot’). Nevertheless, some
parrots also commented on their own actions (e.g., a jedeeeem, ‘and here we goooo’, said when
riding on a TV remote).

The category of emotional expressions formed 6.6% of children’s and 1.4% of parrots’
vocabularies. Children also reportedly expressed disfavour (seven times), pain (three times),
happiness (four times), wonder (three times), affection, such as meaning ‘I love you’ (twice),
and fear (once). Their expressions were mostly in the form of simple onomatopoeia (i.e.,
jéjefjé/ii, ‘yay’; au/a ‘ouch’). Parrots were less likely to verbally express emotions than
children were. No parrot expressed happiness or affection and only one parrot had verbally
expressed fear or wonder, although there were other cases in our data where parrots expressed
disfavour (four times) or pain (twice). In addition to onomatopoeia (expressed by expressions
such as au, ‘ouch’), one parrot also used a multiword utterance my se bojime, neboj (‘we are
afraid, don't be afraid’) to express fear. Children often expressed hunger or thirst by using
standardised childish expressions such as 4am (when eating or swallowing something), while
only one parrot expressed thirst and that was done using a highly specific utterance: a pivo a
pivo (‘and beer and beer’). Imitations of sounds were less represented in both the children
(6.2%) and parrots (3.7%). In children, the category of imitations of sounds consisted mostly
of words resembling the sound of something falling to the ground, of knocking, or other object
and animal sounds. Two children also expressed that something was miiam (‘yummy’). Parrots
produced various animal and object sounds.

Greetings featured about ten times more often in the parrots’ (10.9%) than in the
children’s vocabulary (1.8%). At least one greeting was present in the vocabulary of every
parrot in our sample regardless of the size of their vocabulary. Most used either ahoj / ahojky
(‘hr’, 15 utterances) or cau (‘ciao’, 14 utterances) and one parrot even used a combination of
the two, forming a novel cahoj (‘ciahi’). Less prominent, with one to three utterances, were
pa/papa (‘bye-bye’), dobrou noc (‘good night’), dobré rano (‘good morning’), dobry den
(‘good day’), and nazdar (‘hi’). Parrots also used greetings in conjunction with names (or
person labels), not only their own but also the names of people and animals from the household.

Among the children in our sample, only seven had a version of verbal greeting in their
vocabulary. Five of these children accompanied the verbal greeting with a waving gesture.

Children used fewer types of greetings than the parrots did, in most cases it was papa (‘bye-
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bye’), only three children used ad/aji expressions approximating ahoj (*hi’). They did not use
greetings in multiword utterances.

The requests and commands category was represented to a similar extent in the
vocabularies of both children (10.4%) and parrots (12.9%). Children mostly used requests,
mainly of the ‘I want...’ type, and all but two had at least one request in their list. This contrasts
with just eight parrots who requested to be moved (and sometimes accompanied) to specific
rooms and places and initiated social specific activities (playing, cuddles, kisses, bathing).
Interestingly, one parrot chained words linked with water when requesting a bath, saying
koupat, prsi, vodicka (‘to bathe, raining, water’). Parrots tended to utter orders and prohibitions.
In 43 cases, parrots issued orders to others, including other pets, mostly dogs (e.g., Prestarn,
‘Stop it!’; Pojd’ sem!, ‘Come here!’; Béz dolii!, ‘Go down!’, or Ticho!, ‘Silence!’).

There were notable differences in the frequency of use of conversational expressions.
The parrots used this category three times more often (33%) than the children (10.1%), so the
difference was significant. In children, conversational expressions took mostly the form of
simple ‘yes’ or ‘no’ replies and routines and games. Parrots had such a large count of
conversational expressions mainly because of the higher proportion of multiword utterances
with no explanation from their caregivers. We tended to categorise them as utterances whose
function the parrots do not necessarily understand. This included phrases such as Pojd’ sem
(‘Come here’), Daj sem (‘Give it here’), Hugo co je nového? (‘Hugo, what's new?"), Pepik neni
doma. (‘Joey is not at home’), Miky bud’ ticho! (‘Mickey, be quiet!’). Parrots also used
conversational words (such as hald, ‘hallo’, in phone conversation), polite expressions (e.g.
prosim, ‘please’, na na zdravie, ‘bless you’), and three parrots produced swearwords. One
caregiver explained that the parrot ‘can remember the swearwords best because he likes it when
he repeats them afterwards and it amuses us’. They also used conversational phrases for which
the caregivers believed the parrots understood how they should be used and that in the right
context they would elicit response, for instance Alenko, das si kaficko? (‘Alice, would you like
some coffee?’), Mami, mobil! (‘Mom, the cell phone!”), Kam jdes? (‘Where are you going?’),
Co delas? (“What are you doing?’), etc.

All parrots but one produced at least one multiword utterance, while 5 out of the 21
children did not produce any multiword utterances. Parrots had the longest production of six
words (Mdn = 4), compared to five words (Mdn = 2) in children, and they used multiword
utterances more than twice as often (in 39% of cases) than the children did (in 16.1% of cases).

In children, most multiword utterances were in fact repetitions (e.g., miiam miam, ‘yum yum’,
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brm brm, ‘vroom vroom’ designating car noises), while in the parrots they were mainly entire
phrases or song verses. Six parrots had in their vocabulary individual words from which they
formed multiword utterances or/and multiword utterances where individual words were altered.
For example, one parrot used Tak pojd, ty kozlicku. (‘So come on, you little goat’), Mamku,
pojd’ se koupat. (‘Mommy, let's take a bath’), Pojd’ se koupat, ty pusinko. (‘Let's take a bath,
sweetie’), Tak pojd’ pojd, Kokousku. (‘So come on, come on, little Koko’), thus reusing the
verb element in different utterances. Another one had both single words and changing strings
of words in her vocabulary, e.g. No pod’. (‘Come on’), Pod’ sem. (‘Come over here’), No pod’
sem. (‘Hey, come here’), Mama, pod sem. (‘Mama, come here’), Mamiiii, pod sem.
(‘Mooommie, come here’), Mama, mama, pod’ sem. (‘Mama, mama, come here’), Juro, Jurko
(two diminutive forms of ‘George'), Zmizni! (‘Get lost!"), Juro, zmizni! (‘Juro, get lost!”), Pod’
sem, Juro! (‘Come here, Juro!”). About 53% of the multiword utterances produced by the
parrots were such that their caregivers believed the parrot used them deliberately and/or in an

appropriate context.

Discussion
In the present study, we compared the production of word-like sounds by pet grey parrots and
early productive vocabularies of children aged 8—18 months. The relatively similar linguistic
environment in children and parrots kept in homes as pets enabled us to compare the word
categories they tend to learn and produce, and to speculate about possible communicative
motivations behind the specifics of their productions. We showed that children use object labels,
activity labels, and emotional expressions significantly more frequently than the parrots, while
parrots use greetings and conversational expressions significantly more often than children do.
Parrots also produce more multiword utterances than children with comparable vocabulary size.
Children’s frequent naming of objects might reflect their preference for toys and/or the
relative abundance of toys as objects in children's environment. Toys were almost completely
absent in the parrot vocabulary (except for one individual) but formed the majority of children’s
object labels. In western cultural environment, toys are ever-present and often labelled by adults
to children. They support exploration, which can in turn boost cognitive development (Chase
1992). Previous studies have likewise shown the importance of objects that surround children
and are within their visual field, for the development of their vocabulary (Fulkerson & Waxman
2007; Waxman & Leddon 2011). The meaning, and especially the use, of objects is something

that is socially learned and cooperative — and word labelling might be an important tool
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facilitating such social learning (Santos et al. 2002; Tomasello 1999). Parrots, in contrast, use
object labels rather rarely despite their interest in playing with them (Auersperg et al 2014). It
seems that focus on objects is more typical of human communication, as suggested by
Tomasello (e.g., 2011). In parrots, it can be observed in systematically trained individuals
(Pepperberg 2007).

For children, focus on object labels may be a good starting point for language
acquisition also for another reason: objects are clear referents, their meaning is easy to grasp,
and that is why they can form a solid basis for language learning, where words with more
complex meaning follow later (Gentner & Boroditsky 2001). They also enable children to share
attention and communicative intention with adults, which is considered a rewarding activity for
them (Tomasello 2020).

In parrots that undergo systematic speech training, such as the use of the model/rival
method (see Pepperberg 2010), shared attention with a trainer might be what enables the trainer
to reinforce referential learning of objects in the parrot. On the other hand, our results suggest
that spontaneously learning pet parrots may not be interested in labelling objects. This might
indicate that parrots perhaps do not feel the need to understand the meaning of the utterances
they are learning to produce, it might reflect their lower motivation to share attention with a
caregiver to objects or it might hint at their lower interest in learning about objects in general.
Nevertheless, it ought to be noted that our data is based on questionnaire responses from
caregivers, and we therefore cannot completely rule out the possibility that parrots do not have
objects available on a regular basis or that the caregivers do not share attention to objects with
their parrots.

The difference between children and parrots in labelling activities might follow a
similar logic: commenting on actions and changes in the household is an opportunity to share
attention with an adult and learn cultural knowledge about the environment. This seems to be
pursued by children but not by the parrots. On the other hand, our results show that both children
and parrots use language to follow direct goals using requests and commands. Another reason
why commands feature in parrot vocabularies so much more prominently than labels of actions
could be that they represent a more affective and therefore catchier version, which the parrots
may be unable to distinguish semantically from mere labelling.

We can only speculate about why emotional expressions are more prevalent in
children’s than in parrots’ vocabularies. One possibility is that adult humans are better at

noticing and interpreting these expressions in children because their bond with own offspring
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makes them specifically attuned to their internal states, while it is generally difficult to detect
and interpret affective states in a phylogenetically distant species, such as parrots (Anderson
2014). Parrots may also be more likely to use other, potentially innate, ‘non-verbal’ vocal
signals to express their internal states. Some caregivers have reported that their parrots scream
or use loud calls to express discomfort or anger, which may match the ‘squawking’ described
in other groups of grey parrots, both those in captivity (Giret et al. 2012) and the wild (May
2004).

As noted above, parrots use greetings more frequently than children do. The first
explanation at hand could be that greetings are the most frequent words which parrots hear,
because they are used every time someone enters or leaves — and that is why they are so readily
picked up. Greetings are sometimes connected with the parrots’ own names, in which case they
are clearly directed at parrots by their caregivers who probably often say them in an affective
tone (especially in instances such as ‘hi, honey’). That could make such words especially likely
candidates for remembering and subsequent production aimed, in a reciprocal manner, at
initiating communication with their caregivers, whereby the aim of such communication is to
form or maintain an emotional bond with the caregiver (Colbert-White et al. 2011; Langford
2017). Still, some parrots used greetings along with names or labels of their family members
(e.g., ‘granny’), including the names of pets, and they were able to imitate not only the
intonation with which certain family members greet them but also their voices as such. Because
the names of other family members are neither directed at the parrot nor are they the most
frequent expressions they hear, it is more likely that parrots are sensitive to the affective tone
of these words and their potential to initiate communication with a member of the household.
In fact, some scholars link human greetings to the contact calls of other animals, including
several parrot species in whose communication they play a key role (Bradbury 2003; Dahlin &
Wright 2012; Todt & Naguib 2000), while parrot contact calls help individuals in a group
maintain their relationships (Wanker et al. 1998). On top of that, some parrot species (e.g.,
parrotlets) are known to use modifications of their contact calls to individually call their
relatives and particular group members. They also use their individually distinct contact calls
to be identified by others (Wanker et al. 2005). In parrots, the motive of forming or
strengthening an emotional or social bond could also explain their reproduction of
conversational utterances such as ‘Where are you going?’ or ‘Would you like some coffee?’ In
these cases, the parrots probably do not fully comprehend the meaning of their utterance, but

they might understand that these utterances lead to social interaction.
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In contrast to parrots, only six children used verbal greetings. Still, given that children
are rarely left unattended, it may be that reunion with a caregiver need not be such a salient
moment in terms of initiating communication as it is for the pet parrots, even though children
may have more opportunities to use greetings because they leave the household and meet other
people. Greetings can still be important to children but at a young age they may be used to
expressing them with gestures, which is why they perhaps do not have much motivation to use
verbal greetings. Our data shows that most children who used verbal greetings used them in
combination with a gesture, which may be a precursor to the preferential use of verbal greetings
(Iverson & Goldin-Meadow 2005).

As predicted, parrots used multiword utterances more often than children did. On top of
that, while parrots commonly produced utterances containing various words and syllables,
children’s multiword utterances often consisted of repetitions of syllables or words. Our results
are in line with previous findings according to which children typically start to produce complex
two-word combinations at around 18 months of age (Bates & Dick 2002), while in parrots, the
age at which they utter their first verbal productions is usually around one year, although earlier
productions have also been observed (Wright 2001). In fact, the youngest (three-months-old)
parrot in our dataset produced utterances up to five words long. In more than half of the cases,
the caregivers believed that their parrots used multiword utterances deliberately or at least in
appropriate contexts. Some parrots also used both multiword phrases and the single words that
made up these utterances. This may indicate that at least some of the parrots did understand that
multiword utterances are composed of smaller units, and preferentially learned new phrases
composed of words they already knew.

In this sense, our results are consistent with the findings of Kaufman et al. (2013),
according to which parrots can learn multiword utterances both as a whole and as individual
words that they combine. Still, the frequent use of conversational phrases may be related to
their ability to produce complex strings of syllables without knowing the meaning of individual
words or the rules that govern their combinations.

The qualitative analysis of our dataset of parrots’ productions provides additional hints
indicating that pet parrots often understand at least the approximate meaning of the words they
use. Some tend to preferentially use multiword utterances which are alterations of a familiar
semantic and/or syntactic structure of the language they are imitating (such as in Pod sem, Juro!
and Mamiii, pod’ sem. meaning ‘Come here’ + label of person). Other parrots were inventive

and produced deliberate strings of words or even new words based on known words with a
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similar meaning (as in koupat, prsi, vodicka, ‘to bathe, raining, water’ used to request a bath,
or cahoj, which is a combination of two greetings cau, ‘ciao’, and ahoj, ‘hi’, thus akin to
‘ciahi’), quite possibly to underline the strength of the message.

The productive vocabulary of both children and parrots can be biased by rewards for
production of certain words either in the form of food, object, interaction, or attention. It has
been shown in adults that rewards increase the motivation to learn a language and even improve
recall (Mason et al. 2017). Based on our data, however, we cannot say which expressions were

reinforced in either parrots or children: it remains an important question for future research.

Conclusions

Our study shows that comparably large productive vocabularies of young children and talking
grey parrots differ in their composition. Compared to parrots, children use more object and
activity labels, which might be a good entry point into language and cultural knowledge
acquisition due to their clear referentiality to interesting and important objects such as toys.
Children also use more expressions that reflect their internal state than parrots do, which may
be due to the fact that humans cannot read the internal states of phylogenetically distant parrots
as well as they read the states of their own children. Parrots, on the other hand, produce more
conversational opening phrases and greetings than children do. This is possibly because such
expressions help parrots initiate communication with their human caregivers, whereby shared
communication is for parrots a way to maintain and strengthen their bond. Finally, parrots
produce longer utterances, often consisting of many words. While they obviously often learn
these expressions as a whole without understanding the words they are composed from, they
seem to be more ready to combine words they already know than to learn completely new
expressions. Moreover, some of these combinations seem to depend on understanding the
meaning of the words.

The two observed groups, children and grey parrots, both live in human households
where humans care for them and communicate with them. Still, their life experience inevitably
differs, very possibly in ways that affect their vocabularies. Unfortunately, we have no data that
would allow us to test this hypothesis and we cannot control for possible confounding factors
that might lead to systematic differences in the word production of the two groups. Future
research might for instance explore the role of availability of objects or naming of objects and
activities during interactions with parrots by caregivers and their impact on parrot learning of

object/activities labels.
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On the other hand, the relative similarity of the immediate environment in which pet
parrots and children live, and the high motivation and ability of parrot species to learn human
vocal signals form a rare situation where it is meaningful to directly compare which categories
of first words these two distant species tend to pick up from a human language. Moreover, such
comparison seems to provide valuable insights into the communicative functions of first words
in children and word-like sounds in parrots which, in turn, may contribute to our knowledge of
the sociocognitive specifics of the human language.

To the best of our knowledge, this is the first study that systematically compares the
composition of vocabularies produced by children (8—18 months old) with the productions of
word-like sounds in a larger group of home-raised grey parrots. Although our results indicate a
possibility of intentional word combinations in parrots, the main finding of our study is that
parrots often imitate the sounds of human languages without fully engaging with some of its
other key aspects, such as semantics or syntax. Our study was not, however, specifically focused
on the morphosyntactic relations of parrot productions. To address this topic, future research
should compare parrots’ multiword utterances with the productions of somewhat older children
who have already started to combine words (e.g., children aged 2 to 3 years). Another line of
future research should focus on the comprehension abilities of children and parrots. Infants’
passive vocabularies are much larger than their productive vocabularies, and children do
understand the meaning of words they produce even if their semantic representation is not
necessarily identical to what we find in adults. It remains to be seen whether, and to what extent,
parrots generally comprehend the utterances they have in their productive vocabulary, and how
their potential semantic categories compare to those of children. Cross-specific composition of
perceptual vocabularies could be investigated in a perceptual experiment using the Go/NoGo
paradigm or the preferential looking procedure, both of which can be adapted to the study of

perception in birds and humans (e.g., Kriengwatana et al. 2016).
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6 Zavérecna diskuse: Komparace osvétlujici koreny a jedine¢nost lidské komunikace
Komunikace ma v ptirodé mnoho podob a je soucdsti socialnich interakci. Zaroven
socidlni uspofadani a interakce samotné podminuji vznik komplexnich komunika¢nich systémi
vcetné toho lidského, ve kterém se Casto prekryvaji roviny zamérné a nezamyslené komunikace
(Lindova & Roubalova 2024) [Kapitola je jednou z plvodnich textl, které tvoii Cast této
disertacni prace]. Srovnavaci vyzkumy poméahaji nahlédnout, jaké faktory se mohou podilet na

Vyvoji a rozvoji ruznych typt komunikace.

Srovnavaci vyzkumy v této praci ukazuji, Ze zaméfeni na taxonomicky vzdalené druhy
pfinasi nové poznatky v oblasti vyvoje komunikace, obzvlast¢ pokud budeme kombinovat
studie s voln¢ Zijicimi jedinci a s jedinci Zijicimi v zajeti. Odrazi se v nich jak vliv vrozenych
faktorii vychdzejici ze starSich spolecnych zakladu, tak faktory pochézejici z prostiedi (Fitch et
al. 2010, Horn et al. 2022). Papousci jsou obzvlasté¢ vhodnym taxonem, protoze diky svym
imitacnim schopnostem dovoluji studium nejen divokych a ocho¢enych jedinct s druhovym

A4

repertoarem, ale i jesté blizsi srovnani v naSem vlastnim komunikaé¢nim systému — feci.

Ve studii Roubalové et al. (2020), ktera je soucasti této disertacni prace, ukazujeme, Ze
papousci Sedi, u kterych se predpoklada, Ze vétSina jejich repertodru je socialné naucend (Giret
et al. 2012), jsou skutecné¢ vokalné¢ flexibilni, ale stdle si nesou vrozenou slozku az
do dospélosti. Nase vysledky tak podporuji nazor, Ze se vrozené a naucené slozky spiSe
prekryvaji, nez aby byly striktné oddéleny, coz by mohlo paralelné platit i v ptipadé lidského
jazyka (Cole et al. 2015).

Komparace slovnikii d&ti a papouskii v nasi studii (Roubalova et al. 2024) [Clanek je
jednim z ptivodnich ¢lank, které tvoti Cast této disertacni prace] je pravdépodobné prvni studie
vubec, ktera se snazi ptimo a se stejnym metodologickym pfistupem srovnat slovniky dvou
riznych druht. Toto srovnani ndm umoziuje ziskat hlubsi poznatky o schopnostech uceni a
adaptaci papouskl na nové environmentalni podminky. Ukazuje naptiklad, Ze papousci pfi
vokalni imitaci lidské feci zfeyjmé prendsi funkce své piirozené komunikace do nového
komunika¢niho systému, v ¢emz se shodujeme s piedeslymi studiemi (Benedict et al. 2022,
Sclan 1999). Zarovei srovnani dovoluje nahlédnout, zda struktura slovnikli miize vypovidat o
typicky lidskych komunikac¢nich preferencich. Srovnani slovnikovych struktur ukazuje, Ze déti
si prednostné osvojuji jiné kategorie nez papousci, coz muize byt zplsobeno rozdilnymi
motivacemi nebo odlisnym pfistupem okoli (Roubalova et al. 2024) [Clanek je jednim z
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puvodnich ¢lankt, které tvoii cast této disertacni prace]. Otevirame tak prostor pro navazujici
vyzkumy zaméfené na to, zda popsané rozdily vznikaji vlivem odli§ného inputu dostupného
z okoli (jaké produkce mohou slyset) nebo jde spiSe o druhové specifické filtrovani tohoto

inputu a uceni.

V komunikaénim systému papouskd miizeme spatiit mnoho paralel k fe¢i jiz od poc¢atku
jeho ontogeneze (napi. Hall et al. 1997). Dalsi vyvoj je Gizce svazan se zivotem v komplexnich
socidlnich skupinach podporujicim flexibilni pouzivani vokalizaci v riiznych kontextech
(Bradbury 2003, Hobson et al. 2014). Ptesto, kvuli chybé&jicim datim piedevSim na divoce
zijicich populacich, stale nedokazeme urcit, zda papousci komunikuji referencné, ¢i dokonce
zameérng, 1 kdyz jisté indicie téchto schopnosti se objevuji u mluvicich papouska (Colbert-White
2011, 2016, Pepperberg 2002, Roubalova et al. 2024). [Posledni ¢lanek je jednim z ptivodnich
clankd, které tvofi Cast této disertacni prace]. V tuto chvili vSak zaddny zviteci komunikacni
systém nedosahuje komplexnosti lidského jazyka, ktery vynika svou symboli¢nosti a

ostensivitou (Scott-Phillips 2015a).

Rozdilnost lidského komunika¢niho systému miize pramenit z lidské kultury, ktera se
dle dosavadnich poznatkli zda byt jedinecnd ve své kumulativnosti. Zaroven vytvari urcity
»kruh vlivu®, kdy si lidé své kulturni prostfedi sami vytvofili, ale souCasné pies néj utvari
vlastni chovéni a komunikaci (Dor 2023, Legare 2019, Sinha 2004). Soucasti lidské kultury je
také kooperace, a pfedevs§im schopnost planovat a spolupracovat pro dosazeni budoucich cild.
Tyto aspekty nebyly u zvifecich spoleCenstev zatim popsany, rozhodné ne v takovém rozsahu,
v jakém jsou pfitomny v lidskych spole¢nostech, a zfejmé se tak jedna o prvky typické pouze
pro lidské skupiny. Mohou byt také tim, co vedlo k evoluci jedine¢né symbolické komunikace

(Dor 2023, Gérdenfors 2004, Tomasello 2020).
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