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Body movement and facial expression predict F0 and use of creaky voice as strongly as established linguistic and social factors.   
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Hurdles"to"examining"the"body:varia2on"connec2on"

1."LargeHscale"analysis"of"

body"movement"

Using"computer"vision"methods""

for"body"movement"and"smiling"

2."Collec_on"of"highH

quality"audioHvisual"

"recordings"in"a"relaxed"

environment"

on"an"audioHvisual"corpus""

of"friendly"interac_ons"

we"examine"two"voice"features"

(F0"and"creaky"voice)."

�

�

Acous2c"analysis"
•  Transcrip_ons"in"ELAN"(Lausberg"&"Sloetjes"2009)"
•  Forced"alignments"using"FAVE"(Rosenfelder"et"al."2011)"

•  F0"measurements"every"10"ms"via"Praat"(Boersma"&"

Weenink"2015)"script,"reduced"to"median"value/vowel""

•  Each"vowel"classified"as"±creaky"using"neural"network"
model"(Kane"et"al."2013")"

""

Computer"vision"analysis"
•  Each"vowel"coded"as"±smiled"using"Haar"cascade"classifier"

trained"on"open"source"data"(Podesva"et"al."2015)"

•  Body"movement"amplitude"(Voigt"et"al."2014)"based"on"

frameHtoHframe"changes"in"pixel"value"

Acous_cal"specifica_ons"of"sound"booth,"staged"as"living"room"

Interac2onal"Sociophone2cs"Laboratory"

Separate"audio"and"video"recordings"for"each"speaker"

Recording:"dyadic"conversa_on"(30"minutes)"between"familiars"

Survey:"demographic"info;"assessment"of"interac_on,"interactant"

Sample"(35"speakers,"about"18"hours"of"recordings)"
RELATIONSHIP "15"close"friend,"11"friend,"6"partner,"3"family"

SEX"CLASS" "21"female,"14"male"

AGE" "23"18H22,"8"23H29,"4"30+"

ETHNICITY "18"white,"9"mul_racial,"3"black,"2"Pacific"Islander,""

"1"Asian,"1"La_n@","1"South"Asian"

REGION "19"West,"8"South,"5"Northeast,"2"Midwest,"1"Intl"

camera for speaker 2         speaker 1         rolodex with prompts         wide-angle camera         camera for speaker 1         speaker 2 

Mixed:effects"regression"models"
•  Observa_on:"vowel"segment"(N"="104,249)"

•  Response:"log"F0"(Hz)"[linear"model],"+creaky"[logis_c"model]"

•  Random"intercepts:"speaker,"word,"(pre/fol)"segment"

•  Established"factors:"phrase"posi_on,"segment"and"phrase"

dura_on,"lexical"stress,"sex,"age,"ethnicity,"region"

•  Embodiment"factors:"movement"amplitude,"smiling"(at"

segment"and"phrase"levels)"

•  Interac_onal"factors:"selfHreported"comfort,"degree"“clicked”"

Importance"of"incorpora2ng"embodiment"in"varia2on"analysis"
•  Body"movement"and"facial"expression"constrain"varia_on"as"

strongly"as"well"established"linguis_c"and"social"factors."

•  Different"social"groups"exhibit"different"paeerns"of"
embodiment"(Kendon"1997)."These"differences"may"underlie"

correla_ons"between"social"category"and"linguis_c"varia_on."

•  Focusing"on"body"movement"and"facial"expression"may"

facilitate"the"opera_onaliza_on"of"stance"(Kiesling"2009)"and"

affect"(Eckert"2010)."These"types"of"social"meaning"may"more"

directly"drive"variable"language"use"in"prac_ce"than"social"

category"membership."

""
Future"direc2ons"
•  Other"forms"of"embodiment,"computer"vision"technologies"

•  Addi_onal"variables"(vowel"quality,"nonHcreaky"phona_on)"
•  Interac_onal"factors"(assessments"of"interac_on,"interactant)"

•  Larger,"more"diverse"sample,"interac_ons"between"strangers"

•  Role"of"embodiment"in"sound"change"

Fundamental Frequency Conclusions Creaky Voice 

Varia_onists"should"aeend"to"embodiment."Speakers"use"

their"bodies"in"nonHrandom"ways"to"structure"linguis_c"

varia_on"in"all"interac_ons,"including"those"recorded"and"

analyzed"by"sociolinguists."

Term" Es2mate" Std"Error" ChiSquare" P:value"
Intercept" H0.944" 0.0535" 311.03" <.0001*"

phrase_posi_on" 1.435" 0.0379" 1435.2" <.0001*"

segment_dura_on(log)" 0.402" 0.0138" 851.27" <.0001*"

sex[F]" 0.203" 0.0112" 328.17" <.0001*"

smiling(phrase)[True]" H0.198" 0.0131" 230.83" <.0001*"

movement_amplitude(phrase)" H0.168" 0.0309" 29.64" <.0001*"

phrase_dura_on(log)" H0.139" 0.0144" 93.12" <.0001*"

smiling(phrase)[True]*Sex[F]" H0.125" 0.0112" 124.25" <.0001*"

smiling(segment)[True]" 0.040" 0.0176" 5.14" 0.0234*"

comfort_level(reported)" H0.008" 0.0004" 345.57" <.0001*"

movement_amplitude(segment)" H0.008" 0.0165" 0.25" 0.6164ns"

Interac2onal"factors"
•  Speakers"creak"more"in"interac_ons"where"they"reported"

feeling"less"comfortable.""

""

Established"factors"
•  Creak"is"more"common"at"the"ends"of"phrases,"for"longer"

segments,"in"shorter"phrases,"and"among"women."

Discussion"
•  Embodiment"factors"as"strong"as"established"factors"

•  Creaky"voice"can"convey"nega_ve"affect"(not"smiling)"and"

disengagement"(less"movement),"resona_ng"with"claims"that"

creak"can"distance"speakers"from"what"they"take"stances"

toward"(Grivičić"&"Nilep"2004,"Zimman"2014,"Lee"2015)."

•  Embodiment"has"scope"over"the"phrase,"not"the"segment.""

Term" Es2mate" Std"Error" DFDen" t"Ra2o" P:value"
Intercept" 5.034" 0.0223" 75.86" 225.55" <.0001*"

sex[F]" 0.223" 0.0176" 32.83" 12.67" <.0001*"

phrase_posi_on" H0.127" 0.0047" 95206" H27.12" <.0001*"

movement_amplitude(phrase)" 0.042" 0.0041" 95380" 10.35" <.0001*"

stress[secondary]" H0.023" 0.0053" 92967" H4.31" <.0001*"

movement_amplitude(phrase)*sex[F]" 0.019" 0.0036" 95374" 5.22" <.0001*"

smiling(phrase)[True]" 0.017" 0.0017" 94584" H9.79" <.0001*"

stress[primary]" 0.015" 0.0031" 83114" 4.97" <.0001*"

smiling(segment)[True]" 0.012" 0.0020" 95437" H6.14" <.0001*"

segment_dura_on(log)" H0.006" 0.0021" 79912" H2.96" 0.0031*"

phrase_dura_on(log)" H0.006" 0.0021" 94117" H2.75" 0.0060*"

movement_amplitude(segment)" 0.002" 0.0019" 95352" 1.12" 0.2625ns"

Embodiment"factors"
•  Speakers"use"higher"F0"in"phrases"during"which"they"move"

more,"a"paeern"women"exhibit"more"strongly"than"men."

•  Speakers"use"higher"F0"in"phrases"during"which"they"smile."

•  F0"is"predicted"by"body"movement"and"smiling"at"the"phrase"

level,"less"strongly"(smiling)"or"not"at"all"(movement"

amplitude)"at"the"segment"level."

"
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""
Established"factors"
•  F0"is"higher"among"women,"at"the"beginnings"of"phrases,"in"

syllables"carrying"primary"stress,"for"shorter"segments,"in"

shorter"phrases."

Discussion"
•  Embodiment"factors"(both"smiling"and"body"movement)"

predict"F0,"and"as"strongly"as"established"factors."

•  Body"movement"and"smiling"appear"to"interface"with"the"

linguis_c"system"at"the"phrasal"(vs."segmental)"level."
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Number"of"creaky"observa_ons"for"females"vs."males,""

by"whether"the"phrase"in"which"the"observa_on"occurred"

contained"a"smiled"vowel"

Embodiment"factors"

•  Speakers"creak"more"in"phrases"during"which"they"move"less.""

•  Creak"is"predicted"by"smiling"and"body"movement"at"the"

phrase"level,"less"strongly"(smiling)"or"not"at"all"(movement"

amplitude)"at"the"segment"level."

•  Women"creak"more"

in"phrases"during"

which"they"do"not"

smile,"driving"a"main"

effect"of"smiling."

Men’s"use"of"creak""

is"not"influenced"by"

whether"they"smile"

smile"during"the"

phrase."

log"F0"(Hz)"as"a"func_on"of"the"mean"movement"amplitude"during"the"phrase"

in"which"the"observa_on"occurred,"by"sex"""
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