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Abstract

This study examines the formants of monophthongal vowels in the speech of Queen Elizabeth II and King Charles III of the
United Kingdom. It analyzes vowel changes in the Queen’s speech across five time periods (1950s, 1960s, 1980s, 2000s, and
2020s) and compares her vowels with those of the King. Recordings of their Christmas broadcasts were annotated, processed,
and statistically analyzed. The results indicate that Queen Elizabeth II’s monophthongal vowel space expanded significantly,
both vertically and horizontally, from the 1980s, before slightly compressing in the 2020s, likely due to her advanced age. A
clear distinction was observed between the Queen’s English and King’s English, with King Charles I1I’s vowel formant space
being notably compressed and shifted to a higher, more backward position on the formant chart compared to the Queen’s.
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1. A& HEE APk o] Fat BFE ol &8 4 A4S 2
g A A x| 7097k Bg HSE FuFow
- 917 Harrington et al(2000)yS A& - &3k Aol TET F gy, FUS UL WS TUS AN A
t} o] AT B 2022\ EPNSE o] dejxHlA 2 3E] wjiEo] AEkde]| wE w9 Wolk FHom, sto
A7E oz 26Me S8 1952d5E 954 H 2021 2k A6l whEp S WSkl st Al 1ES] vy
7HA] Adsk dekd &8k WEa, 202232 2023 K& W3} A F3l| Received Pronunciation(RP)2] W3LE 54
B #2349 e Fab ol Uelhd A 24 dn 3 4 itk o] Qlti(Harrington et al., 2000).
=9 xHE HH3lE AgqEE #A4s7] Sk Aot ol& RPEE €0 Jones(1960:12)7F A=8] “7)4 AFY 2%
Asl 222 Fl1 F29] Bark #h& FES &, 9 Aldlel Swu HE AR ga FAlo] FE AR EEE B4
e 23 ¥THE W3kel F28= AP (Buclidean distance) A A2 AHSSItk RP= olEdt stwelA 27| &
£ Atk AL A3 Aeglo] AMEEIGlom ThE 2] ke H]F

1

122 2 24 703 ASleHEA wid A Fek o olsishr|zE B ARl RP A 540] gl = T4
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F5 olgl AFelA AHgEE olofor W Zuel
“BBC English”, “Standard English” 5= “Southern British
Standard”® 22]7|% SHH(Wells, 1982:117). “Standard English”
2 AMSHE ARRES Afl AU 9w, ThE A

T3] $1314 “Queen’s English” X+

% F-EUKCrystal, 2003). RP2] “received”
3] F91 9 Aol wols ol
AR eJr)7} @A oM “Standard
St (Hughes et

E40] Qle Y
“King’s English”2}3L
= 194171 Gl «

= AR thAa
Southern British English(SSBE)’Z &2]7|%
al., 2012:3).

A RPS Fo2 “paw”?] /o/9} “pour”?] /oo/9] O]
AFFA o/ 2 %?—JQJ_, “fare”2] O]FH-S Jeo/= WES e/
2, “over’?] Jov/T Jou/Z, BIZEA S22 Wi [0]F, “poor”
9| ol /R WEehE 3ol FEEh “mad’d fe/i
519 Fol7t ¥ W=7t /well 7FEAl EEE AL “soon” ] /w/
=  AA3Kfronting)7t KFEo [w]el THEA EEE
(Cruttenden, 2001:82-83).

oo A A 249 ZA 349 WS B
2338}7] wliZoll “Queen’s English” =+ “King’s English”2k=
o5 Qokeel AREStaL Stk 7 &ols fleA A=d
RPE th4ilsk= &olol7| afAIRE & A-elA= 71R1E]
e Wlstel § 23S Fa Sk A 24 Fik1e]
700 A3 B WHIE Fudow #MEta, 1S #
2 3418 53 vlus] 5o=M RPY dHe &1
% Q& Aotk

A A 2 2412 B5 Wste] tigt A Harrington et
al.2000)°] tiaEZAott o] AT A= 1950 (1952, 1954,
1957\), 196013 th(1967, 1968, 19723), 19801 (1983, 1985,
1988') <] |z 24 AdRbE e el UERd 7]
+4 9EE Fl, 29 Aol wigts: ATesivk 34 o
Fe 23371 EEol%lal, Bak FHEE ARESISITH o]
Tl ARl 2419 B2 1950 Hell A 1960
A 1980t = Hol QA ARE /o, /), fa/, /o/oIA
Flgto]l AR L, ARZol obd /i, /v, fel, /o), lol, I, 13/
oMz Flgke] #obd ZFo] AéhFo] ARt £4+
shelth sFAo® s vEa W55 Flo] Fopx]a
e e 39 Fo|7t HeldS Flo] AX= A&l
ATt F20] Ag-elli= A7y B2AXM AL, fel, fel, In, 3] &
9 AAd, A EFS FolHa, $A Egdde & Wit
Stk 45 3SITh Harrington et al.(2000)°] #|A]st g
Al 2~ 24 BEo] Al ¥HE a9 13 2

1_4

o> 0

oo f2

DR s g i
s

6 ex

FI (Bark)

FI {Bark)
FI {Bark)
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9 9
1615 14 13 1211 10 9 8 7 615141312 11109 % 7 1615 14 13 121010 9 &8 T
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19 1. Harrington et al.(2000)2] &2k 2= 24 1950, 1960, 19801 T
RS IYE ¥}
Figure 1. Changes of monophthongal vowel formants of Queen Elizabeth I
in Harrington et al. (2000)

1950 thell vlsl 1960 At el 1980 dthol F1&
F2& U4 Folxe S KAtk Harrington et al.(2000)
< 19602} 19801 T AP~ 2419 BE XHE #
3= Deterding(1997)°14 4%t SSBE o1 3hate] B&
W9 fARE AES Hdths £ 9tk A A~
2418 B Wshe & o 9y *}%E]—E HAA wkgof 7}
T AR o gEe dg

B 259 AstEo] Axl Aolgk= 45 o

HE

4>

H A3t Aix-MARSEC 24 X]-L(Auran et al., 2021)01]*1
4 59, o4 s, T 10% Y] "R XHE #4&
135k A= i 28 53 10709 digtk Fl1, F2
sxpE R A RS A
(centroid)°ll M W5 FFE Gt Fl, F2714 9] /32 = A

= AXkste, Jiel Apol, A% WSH(connected speech) 2}
g5 W3lcitation forms)olA] RS9 XWE EX FolE
A o] ATelA AXE e HEke] ¥RE E¥

= 19 29 Ak

F1 (Bark)
T T
=
F1 (Bark)
© ® u e s w

1615 14 13 12 11 10 9 8 7 1615 14 13 12 11 10 9 8 7
¥2 (Bark) ¥2 (Bark)
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1% 2. Deterding(1997)2] ¥ THE v
Figure 2. Comparison of male and female speakers’ vowel formants in
Deterding (1997)

ol 7k 91
H ‘3’4‘?*‘: Harrington et al.(2000)2] 2] &}~

2412 &
A e Eds

= 20009 tHe} 20202 Eate], A A 7]
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of Axl @RS XHE |
B} oFgel 2 394 ol Aol .
WHEH 0 Z = F1¥ F2& B W3HAA, Deterding(1997)%4]

AgsE 2T A 2989

B A= Qa8 94 Harrington et. al.(2000)% -F-AFSHA
19509 24 45 98l 195237 19531d(Q50s), 1960
O 248 8] 196833 19741d(Q60s), 19801t A&
218l 1984333 19853(Q80s), 2000 #4528 2000
2} 20013(Q00s), 2020t A4S $J3 20208 2021
(Q205)8] dwkd F3 WEeS AFEE Sl GoldWave
(GoldWave, 2023)5 AH33ll 273 A= wigsiglck 224 3
Al A9 2022 SR wliEel 20223 2023
(K20s)2] WS ARESISITE WE ol o= A o
©]X](The Royal Household, 2024)01]/\% oh-nkgie), o2 Al

A WS U8 gz £ = of/7F oW AL
A 54 AEe fdE eAke AR Agste dAe]
Ads APtk 48 A5 B SRR Sds vl
Agsgek 12§ Amel £FR P Ao £
ot

¥ 1. 248 A5l 38 4 &
Table 1. Number of sentences in the speech data

Data Q50s | Q60s | Q80s | QO00s | Q20s | K20s
Number 60 56 60 59 61 51

2.2. 573 A= A&

A 24 J49LS Montreal Forced Aligner(McAuliffe et

1., 2023)°] english us arpa 10] TS AFE-3}ISIT)E english
us_arpa ‘&A1 W)= o] Wb *Vbﬂ 7|98k Zo]7] wiE
o BE HdE st & -Er 45 AAE
ANzt gl =
mfa o] ZA-& ARgstd o
Sh= Zlo] 7hs kARt ZA ZJEJ} L, EU}Z}E Abo]
/3%l IA kobAd ARBEHA] EATE “close” ol <K
L OW1 2°% “K L XWl Z'Z, “wmn” “T BRI N*& “T
@@l N2 2, “mark’x “M AAl K’= “honour”v “AAl N
ERO"E “OAl N AX0” S5o% W3ksdict 7|5& A=

o3 A3 AEglo] Wells(2000)0ll 4] A|A S AbA A WS
of 71za8| FAEA L, AAIZE 3] siAEo] schwa® 2
58 Aee s 22 2d U BE He wel 3
= GololMs HEEA AN, B ¥l linking-//E
3] THEE o= “ERO72} 729] rhotic vowel 2 FEA]
stk T g SER o]FolH )5 oT°ﬂ“ mﬂ i3
AlZE Eof Sl S B uAAE A, T oaE

o]l Aol 7lsolstE ol AAE FEAISHITE A
B UIY17, “TY27, “TY0"9h o] Al ©9® EAE o] gl
B ATelAE 174, 2704 o5tk Aglel, A 529
S B4 ez 3] wEel, 1, 2 AAle BEF R
Y433

olgfd 7EE viBoR S4 ARdA FET AA B
2 11,5367k 1 &, EHES] W3} Zo] Z o|FR S
3}, Deterding(l997)i]— Harrington et al.2000)°14] #|A]8t A
o 2ol [jl, [wl, [ F19 BT[] %2 B2 TA 25
o JEFgFS ¥ ] Hc | el 47 dgiigellAl AlL)saict &
HEZ} Hw 2] QFYZAR /i, 1, &, ® A a, D, 0 U, u, 3/ &

ey ng(1996)°ﬂ*1 AN 2 2ol A
ol A Al Sk

2. :Z\:HE == u_y\- )\H_%E
Table 2. Praat script to get formants

selectObject: mySound

myFormant= To Formant (burg): time_step,
maximum number_of formants, maximum_formant,
window_length, preemphasis_from

# Get formants in Bark

selectObject: myFormant

f1Bk = Get value at time: 1, thirdInterval, "bark", "linear"
2Bk = Get value at time: 2, thirdInterval, "bark", "linear"

HE #2428 Praat(Boersma & Weenink, 2024)= AH-3|
e < B#=% ¥ “To Formant (burg)” 7152 AR
g AE IHER 94 WS, 724 BE A o
138 Axtel 21 A% Fl, F28 Bark #o% wkAbs +
Fahlth AT A3PEE E 29 Ak

o4 AR A7 F A0, weuw oA outliens 2
H7] 84 F13 F22] Interquartile Range(IQR)E AJAH3t
% IQRE] 1.54 o]ufje] Et BEvks A tidew 3%l
ok ol Y-S AA A UPeR g Bed B
2,073700aL, ©] ofefell dvE =
(centroid) = AlAFSIATE & 32 7} ESEE o
o A o E%°1 NrE BojFa Slvk o
1007H o &

L fol, W, fsie 100711 PPOE FEe 7t QEEM 3l
‘ﬂri H7)= ofgrh B okl 7t e A 4 oY
A AR W2, o, W B5L] Tt i?ﬂ zol= 4
o% ddkEn AAR AAE s A A Bel A
fol= 0138 70706 BN, e 199702 Hlnd

4% & 9 =Y 57 ek

N
2,
[o
X
~

=
+
A

™
Sl
o

S
=]
A

Mool
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B3, 54 dlolE W] ZA S B RS 5 Ast7] fal 2 Z5E=E Q50s, Q60s, Q80s, Q00s, Q20s 7t
Table 3. Number of monophthongs in stressed syllables of o] F13} F29] G-om]dl zlo]7} gl AW uoty, THE
P M R

pal

the speech data
e vpgeZ Akke fE8E A 7 S delA Al

Vowel | Total | Q50s | Q60s | Q80s | Q00s | Q20s | K20s Rz 2lo)7) QeAE Aurgity © dyHA 249

i 252 | 49 43 40 38 35 47 20 3A7h B AHolAITl Q00s, K055 el <p2 2

1 253 | 35 49 39 45 44 41 == o2t o 5, ST = =

€ 427 | 84 66 74 74 69 60 A7} e A2 Qoset ZA 3AM7F S$st 23]l

® 197 34 27 44 24 42 26 K20s7te] Fl1, F2, f-28= Ag] o= 2o)7h §lex] 2

A 248 | 41 28 52 39 43 45

a | 160 | 39 | 11 | 17 | 22 | 28 | 43 BT

D 163 | 32 30 30 21 23 27

> 160 | 28 15 33 32 22 30 3. 84 A7

0 50 5 10 14 12 5 4

u 64 7 8 25 10 8 6

3 99 15 12 16 19 20 17 3.1. AR A2 A ZA3 AQ] FHE B4
Total | 2,073 | 369 | 299 | 384 | 336 | 339 | 346

A AP A 24194 2 3412 AP @R-32] Fl(Bark) ¥
F2(Bark) At H gk & 4, 59} 2T}

¥ 39 AAE NE 28 sl Fl, F2°] Bark S T
5 & oF H o] 1 0] =AL AALE] _
g & Gk AZPEE P F29] BAtEkkl S ANSE gy ovey a2 04 Fi(Bark) # F2(Bark)©] 7k QS0s, Q60s, Q80s
I, TAA s BE7HAel §EZ8Z A2(Buclidean Table 4. Means of F1 (Bark) and F2 (Bark) of Queen Elizabeth II:
distance) = =3359) Q50s, Q60s, Q80s
Q50s Q60s Q80s
Vowel
F1 | sp] 72 [sp | F1 [sp] F2 [sp| F1 | sp] k2 | sp
dp, )= (@ — pD*+ (@2 — p2)? i [421] 54]12.65]2.07]422] 53] 1105|242 ] 420] 42]14.25] 1.07
1 [5.30] 40[13.02] .79 [4.79] 49]10.80 | 2.09| 4.62 | 40]12.86] .86
e |605] 41[1290] 79 [5.75] 62]10.59]2.04]590] .65[12.83] .68
7 q @ |643] 50[1244]1.17]6.12] 1,04 9.68 [ 1.81]7.23] .74[ 12.77] 40
dw, 9) A | 679] 73[11.44] 47 [7.10]1.031035]1.06]7.36] 91[11.44] 62
2 927P2 a |7.01] 57[1029] 50 [6.72] 74| 9.40 | 83 [ 6.98] .74] 9.76 | .56
P2 - v |665] .63]10.01] 33 [6.01]1.09 922 ] 65 [ 631] 82 9.49 | 51
q1-P1
o |5.86] 36] 978 | 1.67]495] 27| 8.15 [ 1.49]5.08] 53] 8.61 | .67
o |544] 38/ 982 30 [5.06] 28] 9.69 | 33 [4.76] 50| 10.01] 43
u [420] 57]1094] 1.66|4.58| 52[1058] 90 [4.18] 22]1032] 1.14
P a 3 |6.16] .51]12.83] .41 [6.04]| 49]1068]1.70] 6.22] .72[ 12.41| 43
o = ) - -
™ 3. 2= AR A 5. A2 A 2 249} 22 34)2] Fl(Bark)?H F2(Bark) % 3k
Figure 3. Calculation of Euclidean distance Q00s, Q20s, K20s
Table 5. Means of F1 (Bark) and F2 (Bark) of Queen Elizabeth II and
ez Ags 78 33 7o) “p”7]' wAo) L, “q,,7} Charles III: Q00s, Q20s, K20s
54 259 F1¥ F27t BAIEE Agolsta 7P A, Vonel Q00s Q205 K20s
Fl | sp] F2 [ sp | F1 [ sp] F2 [sp | F1 [ sp] k2 | sp
9l < =3} 2= o|2 24z} A3
p 2 q o NhEEI ARF] ApolS A2 Alsto] He i |422] 40[13.43|1.89|4.29| 31|14.30| 33 [3.04| 22| 13.12] 32
T O AEEE i pret “q” 7R ARl fEEE 1 |[473] 60]13.08| .90 | 4.88 | 36| 13.12| .67 |3.47| .31|12.03 | 81
6.04] 75[12.99| 48 [587] .62] 12.82] 56 [445]| 47| 11.28] 55
= gk 2= ) i £
Aelg g+ Stk Deterdlng(1997)°ﬂ}‘11- F13} F29] 3 @ |7.74| 731265 37 [7.19] 66]12.65| 40 [5.50] .65[1085] 26
TS P B AN I BEPRA Y 2= 7151 A |7.78] 80[1132] 58 [ 72 | 82[1134] 51 [560] 58] 9.93 | 28
= e N a sl 1o a |7.36] 67/ 988 | 26 [7.13] 59[10.19] 53 [ 558 30| 9.51 | 36
= ARREIAL, 2 ATl F 9 Aed 24S 96, v | 669 74| 952 | 54 |646] 79] 9.77 | .63 |5.95] 1.40[ 10.09 | 2.36
CAA A Be shlshiA e S2EE A AAr o |531] 711839 ] 80 [5.03] 48] 845 | 67 [4.59] .75[1032]3.25
L B . oo s o o |521] 65/1005] 71 |4.88] 23]10.76] 37 [3.84] 30] 9.99 | 55
sk & O Fs et fEEE Age A gt A W | 438 45]10.56| 53 | 4.61| 41| 10.75 | 1.06 | 3.16 | 20| 10.26 | 1.01
A 2o TWES B 7 meA 9] Azt @u} 3 | 644 47]1221] 30 [6.00] 38[1227] 32 [4.46] 21]1087] 28
v gojx Qlex] HEHeRr o4 Q7] v Ee
At wees pash=d 449 we dderih = A AE 9 207370 Al Zael sl 2
S, AIUPER Fl, F2 Bark®] Fogs 78 TS £ 6
vl 7}k
23. 57 24 e
ZA 42 RR Core Team, 2023)% ©]-&3] Fl, F2, ++
FelE AE A7 $45 wsE S, 93 Adg 13
32 sk AP Ed(linear model)S ARESFATE 4 &

2|2 2419 o] AldPER oW WSt JISle=A
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E6. A SRS Al =4
Table 6. Centroids of all vowels in each age

Q50s Q60s Q80s Q00s Q20s K20s
F1 F2 | F1 F2 | Fl1 F2 | Fl F2 | Fl1 F2 | F1 F2
5.95 [11.82] 5.51 |10.27| 5.81 [11.74] 5.98 |11.75| 5.96 | 11.98] 4.61 |10.96

LERAT
A DR A 2419 At B WEkE dolh] 9
3 7 R AdE 1% &= Skl FI13} F29] Bark
S T4 HSEER S AR A= % 7, 8
7 ko] ZeME AOPEE {oust Ao|7t e e
ot EAIEAT. o] oA EEE FKintercept) 2] F7

A (estimate)= =@ AAle] #sk AoE 1950dd] =
(Q50s)°] F1 T+ F2 Bark #to] FF <=F(reference level) o
Z AAE Aolt} H]il(contrast) oA AAE FAHX= B
oA A Zb Al FAAelA gk Afeol7t Al
i 32 apolg vrERdl Zlojty FAXA|7E <

i)

o

>

>
e

gl TUE Fro] opxl Ao, 18R] 2 A9
FIHE Fro] AR Folt} o E 5o % 7oA v B
Ay mdo] W A= 5290]1 “Q60s—Q50s72] FF A
7F =510lEE A 1950 o] ARk~ 2418 EWE
ghell vl 1960t o] EHE o] © Zopgith= 2ol
th wbd je/o] Aol mde wE FAE= 6430|1
“Q80s—Q50s”2] FAX7} 79gF= AL 1950t EHE
kol el 1980 dthe] EHE glo] B AR <Julo]th
FAAE E3l of= Al 1k

o 7P 2 Aol A, En
[}

E @ol AREA FoleA ABHoE BaT & 9tk

T

F1 (Bark)
F1 {Bark)

8 8

9 9!
16 15 14 13 12 11 10 9@ 8 7 16 15 14 13 12 11 10 9 8 7
F2 (Bark) F2 (Bark)

Q505 Qi
i 2
3 3
4 4
£ 5 S ® = u
P s HEE ooos
£ p x =
B ¥ 3 o ol § e
7 a 7 o
® "
8 8 ® N
9= ol
16 15 14 13 12 11 10 9 & 7 1615 14 13 121110 9 & 7
F2 (Bark) F2 (Bark)
Q80s Qi0s
27 2
3 3 1 u
'
4 i 4 n
= ! = eg
x5 ' 4] - #a
= -] ® aa
o [ LS e 6 L)
i o &
7 v A a 7
8 8
91 gl
16 15 14 13 12 11 10 ¢ & 7 1615 14 13 12 11 10 9 & 7
F2 (Bark) F2 (Bark)
Q205 K205

39 4. DejAb| 2= 24| 9} F2 340 RS
Figure 4. Vowel formant charts of Queen Elizabeth I and Charles IIT

A AL 2419 Al B HskE BY F1o A9,
e 1950 el Bl 21 o]5-9] Aldjell 1 gke] f-2lnlst
A ek, 7P F AolE Kol 21 1980tk
(estimate=—67). 1960t o]F-lli= F1 gk ko] & fo]7}
ATt feris 19501l vlE 1960 Aol F1 gko] robs
o7k, 20008 el A 25 THAl AR Je/i= 19500 H] Ol
Hl3] 1980 ieb 2000t Fhol Zopxli=wl, 7 F ws)
= 20001 th A tHestimate=1.30). 1960 tholl B]3]A 2000
tholl = st Mm37F 91 Al (estimate=1.62), 2020%A th ol =
2000 chol] Hlsl TRA] Fro] ZrolgiTh.

/ae 1950 el HlEl 1980\ ll (estimate=.59) 2} 2000 Tl
(estimate=94)°] #ko] AF L, /e 1950l BlE 196013
thell gto] ZrolsthrKestimate=—.66), 1960t B]3 2000
thollthA] A CHestimate=.69). /o/3= 1950 Athel H]&] 1 o]
F Aol 25 Flo] FopRa, 71 & Hake 19601 S
TH(estimate=—91).

F20] Aol /e 1950 el Blsl 1960 th gko] =of
F T Hestimate=—1.65), 1980 Ath o] Fell= 1 Fko] AR,
b 2 2polE Kol AL 19602 20201 T 2 Thestimate=
3.260). WE 1960l oFF ZrobFlTh7 Kestimate=2.12),
19603 H]3)A 19801 th(estimate=1.97), 2000% tH(estimate=
2.18), 2020 th(estimate=2.22)°l ThA] AR T} o]t e
Iel, leef, INS} /315 FDEFATH

. /o 1950, thell HlE) 19601 th(estimate=—.88) 2} 1980
W(estimate=—52)°1 #to] Zrebgtirl, 1960t ell B]3l] 2000
ddlell =32 A% I(estimate=76), /v/= 1950 thel] HE|
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1960*d tl (estimate=—78), 1980 tl(estimate=—52), 2000 tfj ]|
#hol Zolg 2] Th(estimate=—48), 1960} Aol H]& 20201 o)
A= 1 ol YA AX HHestimate=.55). /o/= 1950l o]l
Hl8 1960, 1980, 2000, 2020\t B ZFho] ZFolxla, 7Fg
& F9| Apol= 19601 th el A LEFG THestimate=1.62). 1960
A o]Fo= & Aozt Utk /= 1960 toll= W3}
7F 13, 1950 B3l 2020 t(estimate=93), 19603 th
of Bl 2020 tl(estimate=1.06), 19803 tholl BI&| 20203 tH
(estimate=74)°1 gto] HFt}.

¥ 7. A A 2~ 24 2] Fl(Bark) At vl ol
Table 7. Comparison of F1 (Bark) of Elizabeth II in terms of age

Vowel Contrast Estimate SE t-value p-value
(Intercept) 5.29 .08 65.65 .000
Q60s-Q50s =51 .10 —4.68 .000

1 Q80s-Q50s —-67 44 —5.88 .000
Q00s-Q50s -58 11 —5.21 .000
Q20s-Q50s -40 11 -3.62 .003
(Intercept) 6.04 .06 89.22 .000

€ Q60s-Q50s -29 .10 -2.86 .037
Q00s-Q60s .29 .10 2.76 .048
(Intercept) 6.43 12 51.07 .000
Q80s-Q50s 79 18 437 .000
Q80s-Q50s 1.11 .19 5.78 .000

® Q00s-Q50s 1.30 20 6.41 .000
Q00s-Q60s 1.62 21 7.61 .000
Q20s-Q50s 75 17 4.20 .000
Q20s-Q60s 1.07 18 5.64 .000
Q20s-Q00s -55 .19 —2.82 .042
(Intercept) 6.77 13 48.79 .000

A Q80s-Q50s .59 .19 3.09 .020

Q00s-Q50s .94 .20 4.53 .000
(Intercept) 6.67 .14 44.96 .000

D Q60s-Q50s —-.66 22 -3.03 .025

Q00s-Q60s .69 .24 2.87 .038
(Intercept) 5.86 .09 60.79 .000
Q60s-Q50s -91 .16 —5.45 .000

2 Q80s-Q50s -78 13 -5.76 .000
Q00s-Q50s -55 13 —4.08 .000
Q20s-Q50s -83 15 —5.54 .000
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20009} o] & zpol7} Wtk jpellde fenlst xfolvt
ATt

F29] 7% fielMe 2 3412 XHE Fho] A A
2419 20008t EHE ek il 2020t o= ARt
o}k /o= 2000 € 2020t BT B Ak ol fof, W
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9} 2020 EWE gtwvh ZAgw 11 F W, fel, el E
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Table 8. Comparison of F2 (Bark) of Elizabeth II in terms of age

Vowel | Contrast | Estimate SE t-value p-value
(Intercept) 12.68 .26 48.13 .000
Q60s-Q50s| —1.65 .39 —4.14 .000
Q80s—Q50s 1.58 .40 3.87 .001
i Q80s-Q60s 3.23 42 7.62 .000
Q00s-Q60s 2.42 42 5.66 .000
Q20s-Q50s 1.60 A4l 3.85 .001
Q20s-Q60s 3.26 43 7.54 .000
(Intercept) 13.01 .20 63.25 .000
Q60s-Q50s | —2.12 27 =7.70 .000
1 Q80s-Q60s 1.97 .26 7.35 .000
Q00s-Q60s 2.18 25 8.48 .000
Q20s—Q60s 2.22 25 8.58 .000
(Intercept) 12.87 12 105.10 .000
Q60s-Q50s | —2.26 .18 -12.19 .000
€ Q80s—Q60s 2.22 .18 11.70 .000
Q00s-Q60s 2.37 .18 12.57 .000
Q20s—Q60s 2.20 .19 11.44 .000
(Intercept) 12.43 .16 76.45 .000
Q60s-Q50s | —2.77 25 -10.93 .000
® Q80s—Q60s 3.09 24 12.57 .000
Q00s-Q60s 2.99 27 11.00 .000
Q20s-Q60s 2.98 24 12.22 .000
(Intercept) 11.43 .10 109.64 .000
Q60s-Q50s| —1.07 .16 —6.48 .000
A Q80s-Q60s 1.06 15 6.72 .000
Q00s-Q60s .94 17 5.55 .000
Q20s-Q60s .98 .16 6.00 .000
(Intercept) 10.28 .08 114.65 .000
a Q60s-Q50s -.88 .18 —4.80 .000
Q80s-Q50s -52 .16 -3.24 .013
Q20s-Q60s .76 .19 4.01 .001
(Intercept) 10.01 .09 107.36 .000
Q60s-Q50s =78 13 —-5.66 .000
D Q80s-Q50s =52 13 -3.75 .002
Q00s-Q50s -48 A5 -3.17 .017
Q20s—Q60s .55 15 3.66 .003
(Intercept) 9.78 .20 46.71 .000
Q60s-Q50s| —1.62 .36 —4.45 .000
2 Q80s-Q50s| -1.19 .29 -3.98 .001
Q00s-Q50s| -1.39 .29 —4.70 .000
Q20s-Q50s| -1.38 32 —4.19 .000
(Intercept) 9.82 .20 47.50 .000
o Q20s-Q50s 93 .30 3.02 .030
Q20s-Q60s 1.06 .26 3.98 .001
Q20s-Q80s 74 25 2.89 .043
(Intercept) 12.87 21 59.14 .000
Q60s-Q50s| -2.19 31 —6.94 .000
3! Q80s-Q60s 1.72 .29 5.76 .000
Q00s-Q60s |  1.54 28 542 .000
Q20s-Q60s 1.60 28 5.54 .000
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A A A M9k ZA 3412 T4l TH
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Table 9. Means of Euclidean distances

Q50s Q60s Q80s Q00s Q20s K20s
D[so|D[sp|D[sp|D[sp|D[sp|D][sp
2.7210.90(2.53[1.39]3.10{0.75|2.96 | 0.88 | 2.87[0.27 ] 2.68 [ 0.28
1491]0.63]2.08]1.06]1.81]0.55]1.96]0.80|1.66[0.54]1.65]0.68
128]0.55]1.84]1.12]132]0.57]1.45[047]1.09]0.45]0.71]037
140[0.50[2.01]0.97]1.85]0.60]2.05[0.57|1.49]0.54]0.98]0.58
1.13]0.562.00]0.81]1.77]0.76 [ 1.95[0.75 | 1.54 ] 0.69 [ 1.49 | 0.47
0.45[1.76[0.51[2.37]0.72]2.40]039] 222 0.51 [ 1.78 | 0.35
2.05]0.28]1.64]038]2.44]052]2.44]0.59|2.40]0.60]2.91]1.17
2.17]1.54]2.34[1.26]326]0.68]3.50[0.83|3.69]0.68[3.17]1.08
2.10]0.33]0.780.31]2.07]0.47]1.960.72| 1.64]0.39 [ 1.26 ] 0.59
24210.87]1.33]0.40[239]0.54]2.08]0.35]1.97]0.83]1.83]0.39
1.14 038 1.65]0.82] 1.06 [ 0.41[0.74 [ 0.42] 0.52]0.22[0.35] 0.17
Ave. [1.81]0.64]1.81]0.82]2.13]0.60]2.14[0.62]1.92]0.52]1.71]0.56
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Figure 5. Chart of Euclidean distances of Queen Elizabeth 11
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Table 10. Comparison of Euclidean distances of Elizabeth II in terms of

age
Vowel Contrast | Estimate SE t-value | p-value

: (Intercept) 1.48 13 11.30 .000
Q60s-Q50s .61 17 3.46 .006
(Intercept) 1.26 .07 15.88 .000
Q60s-Q50s .58 11 491 .000

. Q80s-Q60s -53 12 —4.38 .000
Q00s-Q60s -40 12 -3.36 .008
Q20s-Q60s =76 12 —6.15 .000
Q20s-Q00s -35 12 -2.92 .031
(Intercept) 1.39 11 12.33 .000
Q60s—-Q50s .63 17 3.64 .003

® Q00s-Q50s .64 17 3.58 .004
Q20s-Q60s =54 .16 -3.23 .013
Q20s-Q00s -55 .17 -3.18 .015
(Intercept) 1.12 1 9.64 .000

N Q60s-Q50s .88 18 4.83 .000
Q80s-Q50s .65 .16 4.07 .000
Q00s-Q50s 77 .17 4.46 .000
(Intercept) 2.05 .08 25.07 .000
Q60s-Q50s —-41 12 -3.35 .019
Q80s—Q50s .39 12 3.23 .014

D Q80s-Q60s .80 12 6.54 .000
Q00s—-Q50s .38 13 2.87 .040
Q00s-Q60s .79 13 5.88 .000
Q20s-Q60s .76 .13 5.78 .000
(Intercept) 2.16 .19 10.99 .000
Q80s-Q50s 1.11 28 3.94 .001

5 Q00s—-Q50s 1.33 27 4.79 .000
Q00s-Q60s 1.16 .33 3.45 .006
Q20s-Q50s 1.56 .30 5.05 .000
Q20s-Q60s 1.40 .36 3.84 .001
(Intercept) 2.09 21 9.85 .000
Q60s-Q50s -1.31 27 —4.75 .000

U Q80s-Q60s 1.28 21 6.07 .000
Q00s—Q60s 1.17 22 5.13 .000
Q205-Q60s .85 27 3.10 .024
(Intercept) 242 21 11.32 .000

u Q60s-Q50s -1.09 31 -3.51 .007
Q80s-Q60s 1.05 .24 4.36 .000
(Intercept) 1.14 1 9.81 .000
Q80s—Q60s =58 17 -3.31 011

5 Q00s-Q60s -90 17 -5.32 .000
' Q20s-Q50s -62 .16 -3.70 .003
Q20s-Q60s -1.12 17 —6.52 .000
Q20s-Q80s -53 .16 -3.29 .012
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