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in Human-Human and Human-Conversational Al Interactions:
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Da Hee Jungl, Yeoeun Yoon', Ji Yeon Lee', Sohyun Baik', Youngmee Lee”

! Dept. of Communication Disorders, Graduate School, Ewha Womans University, Master’s Student
Dept. of Communication Disorders, Graduate School, Ewha Womans University, Professor

Purpose : This study aimed to investigate the differences in the acoustic characteristics of ~ Correspondence @ Youngmee Lee, PhD
human speech depending on the type of interaction partner in real-life interaction E-mail : youngmee@ewha.ackr
scenarios: human-to-human and human-to-conversational Al interactions. Additionally, this

study aimed to examine changes in speech production that occur during interactions in  Received : February 12, 2025

terms of temporal (speech rate), prosodic (pitch), and articulatory (formant) characteristics.  Revision revised : April 06, 2025
Methods: A total of 23 adults (11 men and 12 women) participated in a twenty-question  Accepted : April 30, 2025

game on the topic of animals, first with human partners and then with a conversational Al

(Chat GPT 4.0). During a three-minute real-time interaction involving questions and ORCID

answers, voice samples collected in the interactions from the participants were analyzed Da Hee Jung

using the Praat speech analysis program to evaluate speech rate, pitch, and formant features.  https://orcid.org/0009-0002-6673-7745
Results: The analysis revealed significant differences in speech rate and formant between Yeoeun Yoon

human and conversational Al interactions. In other words, interactions with the https://orcid.org/0009-0002-0294-1771
conversational Al exhibited a faster speech rate and higher formant values (F1 and F2) Ji Yeon Lee

compared to interactions with humans, whereas pitch-related parameters (FO average, FO  https://orcid.org/0009-0009-5087-1107
range) did not exhibit significant differences. Sohyun Baik

Conclusions: This study identified distinctive speech patterns emerging during direct https://orcid.org/0009-0000-0249-6693
interactions with human partners versus conversational Al partners, showing that humans Youngmee Lee

tended to produce faster speech rates and clearer articulation when interacting with  https://orcid.org/0000-0003-1809-5944
conversational Al. These findings suggest foundational data that could be the potential for

developing conversational Al systems capable of precisely adjusting acoustic elements,

which could have promising applications in speech and language therapy.

Keywords : Human-conversational Al interactions, speech rate, pitch, formants

. M2 o] A= thsld Al(conversational AlE AlS] o] Hof

E, Aol A7 Tl&g 7IHoR ARGARR} EHE 11O Ao

9IRS artificial intelligence: AN drf Aplolx] By 8 BBhs Hl S EHChoi & Song, 2024). ool
o 78 7l&z e Jgrom. Al AMuloa aiamel oske B UK HiSkE Al 7He] Ao 9 AAE Ao Rt <
28557 YthKim, 2016). IBH|EAHEAEQ ATEY0] 7t &ds] APET AhBroekens et al., 2009; Skjuve et
AMAT4O] ATAL ALY AlfZAKMinistry of Science and  ak+ 2021 Song, 2022). Choi(2023)= Al52hd wiekd AUt
ICT & Software Policy Institute, 2023)°] w2w, 20224de]  HREHF AR High 7les 7RAaL gloml, A7ikel 4e48
A 20239 Aol Al thEdle B 215% Z7bslomd, Are 2 B 7HE A HES ) o A= wAE |
S48 HolE, Al AHlA 7K Z7eA 9@ EoKICT A2 & okl FHSIAT Brandtzaeg §(2022)9] ollA
Statistics Portal, 2022)%%t ohjet Agugel thoket oo = SR Al SRie] 4eAgl w2 AlH WAS B4
A 2gED Sl A AR S S gk AR e T AeP ol B9 A% A, cloHels TReke 5 A
=], Al 2ofe] 4742 John McCarthy: o2 “Asael 7] AP Hot8 AIS ARX9l AR Qlishe Bes R
Az wer gl Zsos AsIItHRajaraman, 2014). HISI. ottt AT Hiek AUF "Rt Vled =78
Hol xie] FoAkgolx BAA fHie A=s 34T 7hs
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AOX|ZHA(H34H H23)

AAAHA AFsky 884 wole Ao IAX Yar, A
o] EAS 13 9iAE HFEor Uepdth dE &YW R4
7b ol@  AoA  Agskes oFsAFol(infant-directed
speechyx= AJQIAI&ol(adult directed speech)o]l B &2
T BHe 2x H9 ¥ wan WiEZ o3 AR 59 X
< AYH, olzfgt ofsAR}ol= ofs FAYFH ofF] 552
x5k HAMH WSS ke H Tlosle AoE A
QlthBergeson et al.,, 2006; Park & Lee, 2023). Yolr} QU7k
2 B4 dXE(referents)e RISt o, 555 AT &
Aolut W3t 5¥E Hols Aol Ut} A Ao wEH,
A2 oIskE e AsAee o

HEE 59 tRt S 34AE AT dE 9, Aot
AE WgoR sl Wiie I¥E A9 =2 S F

AR mido] yepdth Es], 230 Ik} fARE 98 Tt
4 A4S, PR H& gEsta ARl Wt EA4E Hole A
07 HIEItKKalashnikova et al., 2023). o|&{t s} HE
< 9B BEAE Hol, BEOIY AR AdTERgolA
T Qo] Ak AlRE tiie=m QlAsial Qg AARI
olet Z2 9ofRIs} W EAZ tialy AR ATAREoAME
=¥ QA4S ZFE off 8%l wet Qe Wsb 24

= fARE FHoE Uehd 7ksAdol Stk Cohn 5(2022)9)
ol WEH, RS A =5 2 AIHEES 7He= g <l
2k QIZE I theky AlRkY] AeAgolA BE st 24
< Sk Zo] ERIFSIHE AE =0, Wy AlY 34 94 2
780 =2 A% X WSl ®d Fo°t FO HEE ST
St B Il UsR, 4 Q1 eFE0] ¥ we B
FO%F FO H9I7b Zasiginh E3h tigkyg A19 W&k it
9] T&ro: 93RS m|HOHW(Cohn et al., 2021), =¥ T
THGE ofel B Fo°t FO Wold F7HE ERIEATHCohn
& Zellou, 2021). o= Wiskd AP} @5t 7|A7} opd Uzkat
ARt 22 QlalEo] ‘Aol(directed speech)$} T2 E

o A9t FEHiE 7T ¢ U AR

Hog Z4sA HeRy Alo] ok ALt ozl et <l
Ag 2R ATES o AR £, TR 3

l
>
1o
Jo
D)
<

T B35 tKBurnham et al., 2010; Mayo et al., 2012;
Siegert et al., 2019). I3 tiskd Aleke] JHHQl A52he
oA Yehts Q7 U3t S EAS AAYewE BAT
s AgHold, oigt Aol 3o wE ust EA ®gt
AMSHoE "t Alle EETh A AAE off MY
T2 uFo] E wf, A7-QI7E A7-tigkg Al 7F AdsE
Hu= tislg AR AsaE Al Uehhs 83t 24 §
ot O FI7HAE A BIE £ e A ARE E8E
%Z Aotk WA £ dAFolMe -7k Asakgat
ekl Al SRl Ushts dEke S EA
Hlwsty, tish Aol 3o =t AIM, 283, 233
FollA 57 ogA WSekeAl AmEIA SiGiHE ol

i

e

N

{ o FE 4> dd ol

N

He 2 d7e] PRAHY AT FES thedt Pk
M, FIF 2E AL BN e A 2R

=)ol fofgt Zol7t et

A, FTF &5 AY ANM gk g FI(HES
Al bl wE wishAl T3e] 28 A 4 540 B
= 2 el FR Aol7t =7

AR, FIF 2% AY IANM gk g K33
AL, AZhel wE ookt wele) 25 A 24 EAHFIF,
F2300l fofgt Zol7t lert?

1. S5
1. 97 ohy

2 A7e 20~300 Fd 23980 119, of 12%)2 Wde
2 sl9ed, Ad V&2 v gk BE i ()
olg EIolg AMgsi, (QAF Hil(self-report)Z o
ool gloH, (3R B4 Al Wl EAo] MR 8T
T glong AT ARRAR AEHIS AT iR AY
ARUE 52 Sot HtH ®Alez mYEQh A+ it
A9 W AR 28.57AMI(SD=4.85)¥oH, ¥ HYe
22~38M|19tE. A7 A BF HiE AIE ARSSE A Eol
9lod, FH AL 242 AH L= U sk A G437

o} FA08 ek,
2. o7 TR

Al 45789 9t =
WP e e AEm gge Fune 4 Ut

?‘50]:
AEAYS Astgltt. gRtHoR Apdst IAE:= AY o
sP71, a9 Adwsl], olop] wAl ], Hisk 3A| Sol o

FolA AREET QUTHSmith et al., 2003). 21U diskd Al
Lot 2 A4 AES FRH LB o] Bk
AW w0l Amgll Awd ggoz 43Aso]

st AR Aoz Hok FAE B, ok wT
2340 At A st IFAHE AR AY
]

fo tfo

or

l

e o ddREel vy dgE St
= 2o g AYPHTKKim et al., 2024). EA,
T dIAEe] AARte R AEE Faw
AYgHoz BEAE oidolke L AdhStocco et al,

s
&
=
™,
jul)
rlo
re

2015). ofeit oz, E AL ARWA AYL -
G5 Al 4SS ARe) A8slel Ut Al $4o wet

Uehe ek 549 Aol HIskugt seick
£ A7olE AR AYS theat Zol AT A7
9

AEL Chat GPT 4.03 AR AYS AAG & A7}



Hol 158] o} 5d 4 gl 58 wolf e Gol 5%
S THSAKPAER, ool A, A, ,
T O T AR o] 55 3 shig] BolE e o
2} TBkg Al £HR AR Al Feldtsid. ol AT
SRR Tt Al SelA ARIA AYS A, e
B AR T AL LS dhet A A4, AT of
AL SEAe] BB wekor, ot At ge welAu
Ast Azbo] Apste Aol FaEch

3. &% EHxt

ol 2L Ag0] gle BN AFgENeH, BE dek=
iPhone 13 AUtE HFE W(Shenzhen DSQN Investment
Co., Ltd, China)¥t 4% | nto] F(HC-220UC,
DoowonTrade, Daegu, Korea)s AR&dto] S52EHULE 52 &
HollA HE FZ2EL 44.1kHz, FASE 24bit= Aot 1, A3t
gl Ae]o] Al 10emE RASHITE distE AlZ= 8%
tloJeE sigote] Q7 AAATE AwAgo]l 7Rsdt Chat
GPTQ] Al B9l Chat GPT 4.0& AMSslitt. Bt 1A140

2 AgsAbd, Multi-Task dlojg] 7[¥ke] Z=d s 24
914)(automatic speech recognition: ASR) A|2AEIQl Whisper
(Open Al, 2022), HIAE Az ®go| 7kl A7t A
St £59] 3-8 X|YUsH= Autoregressive Omni Model, Q17F
I gty Al 719 AdasE 4s5EE-S 11 ok 24 A4
AlAEl(text to speech: TTS) B 8519 (Open Al
2024), FHEo WAH 44E ol8sith —E-"} @A —’éi
ot o4 4ol ARBAIA =2 A wEEE Fohe o
T Z3Beak & Jung, 2022)F HiEFoZ disky Al —fég
od SAHoE AAsilon, Y] ATAE AldE oA
SRR FUsHA HE53ch

A tAIA A HAE AREo] QF

S 9, 3] 4o & GlEs B o ke A%
Stk ¥ 49O @7 WAL U ez 5ES R

Ak} AR iﬂ AYE Agsilct. ofwf, H|AH  84(d,
14, AXA 5)7F dolo] WA= JFS A flste] AT
e At 2 Feld 24 BEE She WReE
ALl olF, AF R AT e eE
olFsto] &Let ARF 24 SloA Chat GPT 4.0 7I¥te] tis}
g AlSF AFIR AYS JFsoich o, AR ATt
Ao} walks ekl Ao Z‘%‘jﬂi NASHA] Akt

4. 39 24

=28 W= Praat(Ver. 6.4.23)S AREsto] AIHE, 84,
228 EAS 245190t 400 ARSH dlojels ZHE Fuip
WSt 7P A BEE S Qe dgd 7Y EskE dAR
2 *d‘?‘—gé}@ Mé}ﬂﬂ(Kang et al., 2024; Oh et al., 2014).
‘Uget Aol PAE ol AR
ﬂi EJ%E, Sk Ag3do] mIE w'E Aotk

Z-Thafs Al 4BEISOIMS] Wt §4 Bl TAE, S&, EHES SO

(Ahn, 2007; Zifonun, 1987, as cited in Lee, 2002). &s}of
gk A, 84, 223 EAL tad 22 dHeR B
5153

1) Algt XFHol 24 EH

A &(overall speech rate)= %
2 =45} tKShin, 2018; Yu, 2019). Al¥
sto] AA sk AE 28 2 URL, o] IolA A

AR mFte] AL

2) 2 A9 4

F09] H#2 Praat? voice report 7152 E3] &A31%0
H(Kwon et al., 2022), FO9] W= X1 FOt HA FO 2
o|& Ailste] AkESHYT.

_IIHI
0x

A S P REST =2 B /L /) [ R
ke WolE A5t Kang et al., 2024). EHE EAS 99
Agol =R k2 FE9 BgE 4 st oM(Lee et
al., 2016), SRS F1gkat F23ke AHERTHY A9 o|A|7t
A5H o 7oA Praaty formant listinge 53 S5
THKang et al, 2024). & A9 344 24 Al A8S &
Zol dAl= “oflg, ERFZE obrdyriolH, o= tadt &
HFigure 1).

|FIN orgLITH

[T
s [ssarems Visbo a1 16801 socons. “wsansd, rrsts

Figure 1. Example of formant analysis using Praat

5. AET

7R} Y AlFE(intra-rater reliability) ¥ 7k} 7F Ak
(inter-rater reliability)& AME3l7] oo, ZAA| &3} A= =
20%el sl HWiks TR MEsie] EAsoirt. B7kA W
AFEE= A 4AZE A AR 20%°0 sdoks ARE T2
2 Aot A MR T iR £4E Hwsigi. fojd AR
A (Pearson correlation coefficients)s ARES] A s
23t A3, IEE(=919, p=.001), FO HiHr=.994,
p=.000), FO H2(:=.988, p=.000), F1/ T /(:=.939,
p=.001), F1/1/ (=959, p=.000), F1/-/(:=.863, p=.000),
F2/}/(=.903, p=.002), F2/1/(=.935 p=.001), F2/o
/(=.995, p=.000)3t. B7FE 7+ AFEE S5 {9,
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A 24t A 4AA7F 5EHoE HLE BASIG Hojs
FEARE AFxE ST Fy, T5E(=.839, p=.009),
FO Bi=.868, p=.005), FO (=752, p=.031), F1/}
/=929, p=.001), F1/1/(=.804, p=.016), F1/+/(:=.936,
p=001), F2/}/(=779, p=.023), F2/1/(=.852, p=.007),
F2/1/(=.948, p=.000)Ic}.

6. Xz Sl Xz

B ox IBM SPSS statistics version 30.0(IBM,
Armonk, NY, USA)Z olgsto] SAEAE AAsiltt. I
2% AY dZolA dist A f3EE AL Qlkhel oE
ek Wsko] WEE FO ek, FO H9, Flgh F2golAd &
ofgt Aozt SU=AE ERlsH] s theHEE AN (paired
samples test)= A5t

. S Zat
1. st AT QB0 m2 AR Xl 24 SA

st Ao fgol wE diskt WUske] w&Eo| ot B4
A= Table 1] AAetdch digEE AR AN 2
T}, st A /gl w2 gisiAk Uske] d&ie] [ofgh X
o7} ATH=-3.121, p=.005).

-

Table 1. Descriptive statistics of temporal acoustic features of
speaker utterances

Human Conversational Al

Speech rate (sps) 5.27 (.87) 5.73 (.75)

Note. Values are presented as mean (SD).

i
Il-tllo

2. st A0 R0 M2 28 Xt 34 4

st A fgol wE diskt Wske] FO Bet, FO Rl
st A Zi= Table 2001 AXSAL SEE -HHS
AAgE A3t gist A f3e] wE skt 4ste] F0 ¥
(=-1.083, p=.290), FO W(=.536, p=597)°] K3t A
o7} §13irt.

Table 2. Descriptive statistics of the prosodic features of
speaker utterances

Human Conversational Al

FO average (Hz) 183.65 (49.60) 186.15 (51.70)

FO range (Hz) 224.67 (80.52) 217.83 (79.19)

Note. Values are presented as mean (SD).
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3. Oish o0 |A0 ME =5 XA 59 &4

ek Al f3el wE oSkt wste] Fi1gk, F2gkol oigt
A Aits Table 30 AASIAH. He®E A8 AR
23}, it Al 3l wE gk g3ke] F1/ /3l /st
Aol7k Ao H=-3.024, p=.006), F1/}/3F F1/a/Fkol
A fost Aok YUTHE=-.484, p=.633  =-1.242,
p=227). 121 oist A 3ol wE oA wske] F2/ 1/
A F2/o /30l O3 Aol PO =-2.138, p=.044;
=-3.053, p=.006), F2/}/#olAe= R o7k §isit
(=1.007, p=.325).

Table 3. Descriptive statistics of the articulatory features of
speaker utterances

Human Conversational Al
F1/}/ (Ho) 853.59 (190.13) 865.66 (180.88)
F1/1/ (Ha) 362.61( 80.30) 473.39 (176.62)
F1/4/ (Hz) 485.29 ( 93.79) 515.04 (113.93)
F2/}/ (Ho) 1419.61 (212.35) 1378.03 (194.20)
F2/ 1/ (Hz) 1656.58 (660.88) 1994.07 (710.13)
F2/2/ (Ho) 968.84 (194.56) 1329.30 (514.87)

Note. Values are presented as mean (SD).

v. =2 & 82

=

£ Afoxe dist o KPS AL QIThell wheh Al
&, 2F AollA disk wste] s E4do] ofgA| Wzt
kx| AmEQith 1 ZAxy ARE JRollAde Bkt Itk
AeALS Yurh g5ty A9 A58 o It /9
M w2 oz uyepgth & AYoAE dist Ad /%
of wat digkate]l FO HT FO Yol feIst Aozt v
WA ool &g AHolAs diskph QI AsAR8s o
Hot sty ARt Asage o, F1/1/3L F2/1/3L F2//3k
o fo5tA EUtE oldt AT o] digt =9= okt
et

AR, ozt Ad 4Fol e gAY wEEE vwet
I, skt IRt disty AIE dideE Uil o
&7l SO wWiE Ho® uyehydth Cohn $(2021)9
TFollAe AEA W TR EATE FREA AFe=
FFe vA EEt LEFe RS ARSI 18y
£ Afods AP AFA Yol AddEolE Eeka, F
Al 714 9AIRE Chat GPT 4.09] Ad2dle digh s8oz
A 2471 dist o] JFE vAA ke 7hsAdel
Ut} olfet Hyt= A3 A7HCohn et al., 2021)004 tiskak
7b 24 Rlsocial bot)t tid}t Alo] W&EErF AAFCHY B

(oA =T
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Q17t-017} QIZI-CH5HE Al ASEIE

o Ay Anet AwkEch Ay Aold AME Amazon
Alexa= GX 4EF7], 49 AAsP], dukdQl dEo] oig
sh719F 22 ZHARt WE Aol 7]'33}1’4(L0patovska et
al., 2019). 8 2 Aol A8H Chat GPT 4.02 tiqt:
9lo] ®dl(large language model: LLM)S 7]§lo& ‘%]‘EH?_P A}
e o] wizol AdAEE diEel Huwet 3"e] 7t
5otcH(Han, 2023). @24 Chat GPT 4.00] st Adie] vt
< &= HEAe st et AlE 0T fARE &
A2 Qs 9lst adE fEFeH, ol Rld w&Lrt
7B 7Fs/del Stk ol?k FAHAl, Nass®t Moon(2000)
< QIZto] AFEHY ATAET W AFE7L 7AYE UASH
I Qo B, RoilHow Qi AmAgstE A
A GRgRhy Hoith EZh QIR EAS AR AeEkg
WA slollA A dAE BMcR] ¥ s HhAlo] w
AsHoz Rt Siyltt. o= tiEkRF tist At A
A8 B4 wet Top] HE AedleE 8% & Stk
= A= AAeH, di3d Al9] #lE ¥R &=rt Q19 st
| ¥FE F WoE L5 TEE e AAAEA
U= 75790l Sl

A4, dat A {30 e AR Fo Bdd FO HAE
Hwgk A}, §o3 Zol7t YA gttt of=gt A= tist
A7F sty Alet AeAeS o At A5AES wiet fA
I === e gugth ol ¥ dFCohn &
Zellou, 2021; Cohn et al., 2022)°l4 Egt A3}l X514
%=t Cohndt Zellou(202D)E disiart 7wt A4s54-88
et sl AlRF A4SAES o T =2 HY FO%F o Y
FO H9E EIH st9lem, Cohn 5(2022)9] AollA
3ty Al QF-go wet tigkte] FO Byt Het ®
SRt Hasiglh, &2 AtolA gt tigkg Al A=
289 of 7kt ASAEd Wi} |ARE F=E ARES A2
dstE AUt U8t 552 ARAHA 2dsta, A7k disk A
et fARE AeAE AEE AT dWEeE  siddEd
(Kwon & Jeong, 2024). E3|, 7] Al 293 22 Chat
GPTe} 22 24 Hi3 Ale Ado] A7 7] =
st 5 2= 249 a4 AAAIR ZoE H

AR, digt A {3l = ek E3loA9] Figtat F2
= vlwgt a3k F1/1/3% F2/ 1/4k F2/+/3elA fefek &
o7} UeRdtt. Cohndt Zellou(2021)= tiskd At ¥3iE
AR RS A "R miAd(mask)-EAT
(mosque) &+ 22 Haminimal pair)S &8st &S
goim, TARZY HIIS ok HHR|o® FEE
Aoty Busielth o)9p Z2 2FE HE HES o
SotA| Hdsly] 3t AR SiAE 4= QItHCohn & Zellou
2021). £ AoME sk AIE thgeE 3 Wsloq &
= HESHA Rk g HE2H{vowel
hyperarticulation) @4o] Yehd Ao& HOItHCohn et al,
2022). ole HisHg AlSke] AsARgolA QI7lo] tisky Al
st 582 A A AAsHEAE, 7IAE AE 1
golo] T PR =olde A K= AR

¢

o)

rlr rlo

b

AT olol ke Pk A, B AL wTasE &
wHE JOR ¥ YR P 45 WS B AW

o i}y Al°t HTAEY wf HEA WELE ok, H
B 2S5 e Aol Uve As s ol o
Aol Wel E4o] ot S 845 FusHA [T 5
U= WEE AU MEE S A= ThsAEE ARG B, 2
e Qto]l HiEE AlS} ASAES of 7t AJeAget
o} vEIIRE = SHoA ALY 71EHQ Wil B4
Ao E FAT 4 Sltks AL RISkt o= Higkte
Edol 92A /A5t ] els 24 £ Sle ARHY, 4% %
=4 A A BT g8, 7Y EAo dRE w
&8 A9 34 E4AM= I
2L Sugitt. ol=gt HE HiEo=E, Al ’\14747} “"*"4
Aol ofsel =2 ER(Park et al., 2020), oo ozt
S (Hwang et al., 2020), A# AH

=N
T

=N
T

sl oksel 971 f
EY Ao olzo] Hzy ddsh] 7|& oc}:*P(]ung 2020)°

A FFE & AP AAFE HRO & W, diEky AR
TRz &% ojAie] Slof &8 7}—“01 Atte e
AR &, ek Ale disk dete] FaAdE P
T PRt SA ETEA 9 @0l Tidskd wEd o

oA MuAE AlFshe Hl 7198 5 ke Aol
ol £ 79 9ol sk, & A7 e o=
2. A, 2 d7e A4S 239%e ez sl did,
AT AIE tfet Ao 2ok wide THd ddez odut
S| offtt. & dode ot dFHe FeE KR 9
+ dRE E@OPIL AFE, B Aolg AT a7t e
Al

Aol &4, & A= Hxokd X}H}Q} TAE ARgste] A7
=71 e, ﬂ‘_rL ‘:H%X}«] o|FES AkEo] HYHH O LE
e AZE A oldll mel, 229 54 S0l 25 A
o Bt S 24E %*v—a —‘:H 0]'1] X olF RS2
cgo] g Bt =g < 8ctE=E(Lee et al,
2023), & AFoAe 2 B E ol71oh 2 FAIE Eet
IS %}%5}04 o|FEe] %ﬁﬁx—i 73 % | 23 A3RIA
of W3t E4S HSHoR 4T U
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