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Occupation: housewife

Sex: Boy

IDS 07 Name: Mrs. Raiana
Occupation: police official

Sex. Boy

IDS 09 Name: Mrs. Supom
Qceupatitn:~housewife

Sex: Boy

List of Subjects

Lastname: Vittayavongruji
Delivery day: 21 Dec 94

Lasimames Yongprasert
Delivery day: 22 Dec 94

Lastname: Srideij

Delivery day: 27 Dec 94

Lastname: Senanud

Delivery day: 3 Jan 95

Lastname: Mungonphanao

Delivery day: 18 Jan 95

Lastname: Nithiphathrakul
Delivery-day: @ 2,Feb)95
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Pilot Study of Prosody in IDS and ADS

From my pilot study, the 720 speech samples were analyzed acoustically
using WinCECIL which is a speech analysis system produced by the Summer
Institute of Linguistics (SIL) for the measurement of fundamental frequency,
duration and intensity. The measurement of fundamental frequency, duration and
intensity were made for each syllable in each utterance, The total number of
syllables in the 720 utterances analyzed was 3211 syllables,

Pitch

The beginning and.the end point of the Fa of the sylable were marked.
The highest and the lowest Fg were recorded if there is only one direction, for
example, a fall or a rise JIf the syllable centained a complex movement of Fa, for

example, a rise-fall of a fall-rise; these complex movements will be divided into two
slopes to be measured./Then the highest and the lowest of Fo of each slope will be

recorded. There were 3,211 syllables  which have been used. The descriptive
analysis of this fundamental frequency given in Table | below

Table 1 The Descriptive S‘tatistics of Fundamental Frequency across Age Groups

NBIDS [ 3MO IDS | 6MOTDS | " 9MOIDS | 12MOIDS | Mean IDS | ADS
MEAN 174.33 181.71 198.54 203.94 201.55 192.01 204.78
SD 69.23 68.94 83.25 84.51 76.83 76.55 77.71
MIN 82,48 84,35 8214 81.95 80.7 82.32 81.48
MAX 446.69 412.01 479.46 480.55 426.31 449 434.75
RANGE 364.2 327.65 397.32 398.6 345.6 366,67

353.27

The average fundamental frequency is 192,01 Hz in IDS and 204.78 Hz in
ADS. The results show that mothers use higher pitch in ADS than IDS. This
objects the universal prosodic features in Motherese which claims that IDS will use
higher pitch than ADS:

One possibility tolexplain this casé.is that Thai is a tonal language. If there
is a change in pitch contour, it will alter the meaning of the word2_For example,
Thaihas-five distinict tones= /kha:0/ (a kindcof grass),/kha: 17 (a’kind of plant),
/kha:2/ (value), /kha:3/(to trade)and/kha:4/ (leg). In Thai, fandamental frequency
is used/phonemically as well as prosodically. Thus, Thai motherese may not show
an increase in pitch because pitch can change the meaning of the word. Then, we
classified each syllable into five tones and into unstressed, stressed and prominently
stressed syllables to see whether the behavior of the five contrastive tones showed
different patterns as shown in Table 2 below.
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Table 2 Mean Fundamental Frequency of Each Syllable Classified by Tone and
Stress

IDS 01 N k] 6 9 12 Mean IDS ADS
Tone 0
0 154.1 130.2 120.8 221.1 2232 168.1 198.7
0 155.9 131.5 128.9 256.3 2079 176.1 134.7
0" 158.5 134,08 124.3 261.7 194.8 178.4 160
Tone 1
1 185.1 .154.9 108.7 209.7 173 166.3 210.7
1 159.7 144.2 173.9 209.9 173.5 172.2 191.5
1" 163.6 136.7 181.3 180.4 164.8 165.4 1852
Tone 2
2 140.7 1344 - 2551 215 186.3 198.9
2 148.5 136.7 154.1 215 188.7 168.6 2124
2 167.6 123.6 148.6 189.8 137.8 163.5 169
Tone 3
3 - - 116.1 205.4 193.6 171.7 201.5
3 168.5 12004 169.3 2834 228.8 194.1 193.1
3" 169.1 139.1 2554 231.1 188.7 196.7 168.8
Tone 4
4 146.1 123.7 - 149.9 2123 158 2241
4 161.3 136.1 - 239 183 175.9 159.9
4" 138.9 135.9 142.7 150.9 268.5 167.3 168.9

*Note: Tone 0 = mid, Tone 1 = low, Tone 2 = fall, Tone 3= high, Tone 4 = rise,
- unstressed syllables, * stressed syllables, * prominently stressed syllables

Although we classified each syllable into five tones and into different
syllables described above, most Far values of ADS seeiis to be higher than IDS

which objects the universal hypothesis. There are-three possible explanations: 1)
the differences-i he-distribution-of tories of IDS<and ADS <2) the differences in
the position of tone in intenatiorgroup of IDS.and(ADS 3) the method of pitch
measures. The measurement at the beginning and.end point of thé peak pitch of
each syllablé as-in'the work,of -Khadnoo (1996) cafinét beluded hére bécause this
study examines thepitch feature as age<related changes. This.can be' done by using
Multi-Speech (See detail in 4.2).

Tempo
In tempo analysis, the duration of each syllable and the number of syllables

in each utterance were investigated. In terms of duration, it was expected that the
articulation rate of mothers would be much shorter as the child get older. It was




also expected that DS would be slower than ADS. The average duration is
reported in millisecond per syllable (ms/syll) was given in Table 3.

Table 3 The Descriptive Statistics of Syllable Duration in IDS and ADS (time in
ms. per syllable)

NBIDS | 3MOIDS | 6MOIDS { IMOIDS | 12MOIDS | MeanIDS | ADS
MEAN 268 280 295 258 241 268 175
5.D. 214 217 212 200 178§ 204 96
MIN 78 77 76 73 67 74 50
MAX 1273 1050 999 1094 922 1068 601
RANGE 1196 974 923 1021 855 994 550

The average duration per syllable 15 268 ins. in NB, 280 ms. in 3MQ, 295
ms. in 6MO, 258 ms. in'9MO, 241 ms. in 12ZMO. In ADS the average duration is
175 ms. per syllables"The results show that in IDS mothers used the longest
duration per syllable with théir 6-months-oids. The duration of syllable is much
larger in IDS comparedto ADS. Average duration of syllable in IDS is 268 ms.
but ADS is 175 ms.<It can'be concluded here that the tempo of IDS is slower than

that of ADS.
In the analysis of the number of syllable per utterance in the next part, the
result is very similar to this one (Seedetail in 4.2.2.2).

Loudness

In auditorily speaking; /we notice very soft degree of ioudness in newborn
IDS and the degree of loudness seems to increase as the child gets older. That way
we want to investigate the intensity.

The intensity was calculated by measuring the peak point of the vowel in
each syllable becalise vowels are believed to be the most sonorous segment
(Ladefoged, 1975). ~The beginning and end of each vowel was located by’ the
cursor. We could get the duration of each vowel. Then the vowel duration was
divided by two. The intensity was measured at that time point. The results of
loudness given below.

Table 4 Intensity in Decibel

NB S IMO IDS 6MO IDS MO IDS | 12MO IDS ADS
MEAN, -174 =214 -181 £20.4 -17.8 -16.4
S.D. 2 4 3 4 4 4
RANGE 11.3 15.5 13.3 16.7 16.9 17.5

In doing acoustic analysis, we analyze the intensity of the speech as the

reference to degree of loudness. However, speech with very low intensity cannot
be registered by the acoustic analyzer. We have to increase the speech intensity by
increasing the input volume until the machine registers the signal. Therefore, in
doing a comparative study of degree of loudness, we cannot find any differences in
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.terms of acoustic intensity values. This is a very big problem when we do the
analysis across different groups of speech samples. It seems that we can only do a
comparative study within one speaker in one speech sample only. In the pilot study
WinCECIL could not register and analyze intensity values properly. We got the
negative value of the average intensity values which cannot be used in this pilot
study. '
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*Chayada and onwadee macro
USE R

COPY ! SS SE

USEC

PURGE = YES

SOURCE B

PITCH ! 55 SE

USED

SOURCE B
ENERGY ! §5 SE
USE B
SAVE =
CUsSEC
RESULT
USE D
RESULT
SOURCE A

AUMANEUING
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(PATH]
SIGNAL=A:
MACRO=CAMSPERCHWMACROS
FILTER=C\MSPEECH\FILTERS
LOG=C\MSPEECH
OUI'PUF=C!\MSPEECH\CHAYADA‘OUTPUT
[WINDOW]
SOURCE=B

= Wy

oo )

PRE-EMPHASIS=0.000

SMOOTHING=NONE

- AEUUINBUINI

ﬂWﬂ*@ﬁﬁmﬂN AN

(SPGY

LENGTH=50
WINDOW=BLACKMAN
PRE-EMPHAS15=0.800
FREQUENCY=0 4000
PERCENT=0 100

DISPLAY =PERCENT LINEAR
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SCALE-S5.00;50.00;45.00:40.00:35.00'.30.0(‘:25.00;‘20.00;lS.OO
ADIUST=0
PAT FTTE=0

(FMT]

LENGTH=20
ADVANCE=10
ORDER=20
METHOD=COVARIANCE
PRE-EMPHA§i5=0.900
SYNCHRONQUS=TRUE
BANDWIDTH=FALSE
LIMIT=TRUE
WEIGHTING=TRUE
CUTOFF=500

DISPLA YEPERCENT LINEAR
FREQUENGY=0 4000
PERCENT=0 50

{Multi-Speech]
STATE= MAXIMIZED
CMDLINE=47,709

[PITCH) L o
LENGTH=25

SYNCHRONOUS=TRUE

DOTETRUE

RANGE=80 500

DISPLAY0 500

CLIPPING=15

CUTOFF=25

PEAK=100

[DEFINE]
Cti+P="MACRO RUN PITCHIDS.MAC" “Runs the macro for analyzing motherese pikh™

Ctl+D="MACRQ RUN DELBCD.MAC" "Runs macro to purge scroens B,C, & D"
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Crd+Ce"MACRO RUN ONWADEE.MAC” "Ruas macro to show sclectod , do impulse 10 B and do
energy to O

Cr+S="MACRO RUN SAVESPE.MAC” "Runk matra (o aave piich and energy”
Cal+V="MOVE =« {" "Moves lo previous impulsc”

Ctl+N="MOVE = }" "Moves to next impulse marker”

Cul+X="EDIM D =" “Deletes impulse at cursor”

Cul+A="EDIM A =" "Adds impulse al cursor”

Cual+M="EDIM R =" "Moves previous impulse to cursor”

{CAPTURE)

RATE=11025

LENGTH=50

MODE=MONO

CHANNEL=YEREQ

DISFLAY=TRUE

SCROLL=FALSE

UPDATE=10

{SIGNAL]
IMFULSE=TRUE
TAC=TRUL
PALATE=FALSE
TRANSCRIPT=MONE
FONT=16

{SPEAK]
REPEAT=SINGLE
MODR=MONO
MUTING=OFF
SPLICE=FALSE

[MMPULSE]}
LOCATION=PEAK
FLIP=FALSE
RANGE=30 500
OFFSET=0
PEAK=100
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{FILTER]
FILTER=C\MSPEECHFILTERSNLPHM1000.FLT
ORDER=RO

WINDOW=Hamming

TYPE=Low Pass

LIMIT=18

' [GROUP.AT START]
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|FuNDAMENTAL FREQUENCY

| Age . Tupe Sex Graup

| Newbara | 3 Moaths | 6 Months | 9 Months 12 Months IDS __ ADS _Femste  Male  Total

|subjector | Masi | a7935] 47935 471935| 41935 47935 47935 47935 47935 a3
Mini | 8047, m041, 8289 07 B167] 8047, 8047, BOAT. 50,47

Range | sss|  39mss| 39646, BIE 39768 198 39BEE I9ERE 19KAR

Median w0802 2689 s 17563 2564] 2564 21969 25087 250.57]

Made 250.57 3s 3Ms. 2625 288 35 2057 MS._ . 3IS

L Mean 20087)  26296] 30889 1731 26004] 29775 | 25195 | 25195
e Sid Deviation 79.62 s1660 1336 mies! | 8188
o s TLH 3067 B 5 4 20381}

Subject 02 | Maximum | 479351 471935, 479.35] 4M35 47935
| Minimam 5047, 8047 8047
e | s RN S s ts svsss sonss, 081 39888
Median 56

| Mode ey

- __mo

T4
g o

Ava3s| 49533,
| 8047 84T,
35 39688 AR .
23457 22969 .
| 40833

Subject 05
= JRamge 0 | AN I8 SENACNTRNGREEN Fi WL T 788N 39838 LR
Median ; m.aI 2564
Mode 2625|245 623 2623
Mean . 265.26] 26536
83,19 8319
—=i TIRETELE
JEIE'FFJ".?_ _____________ _, AT035 47035
[ Minimun - T, 8047 MA7
Range WS ihes, 19888 . 19888 39588
Median 1 o300 5! 21618 2205 103
Mode 0802 355600802 2969, 20417 20417
Mean 2483  2mm77 2028 24638, 23906) 22946 | 23731 23731
51d Deviation 7. 73 9742 6274, €108 7958 7751 | 7929, 79.29
Subject 09| Mavimum by i 4 ) 5| Q7. 350, | 47935 479.35
== Minimuam 8118 BL&T 047 5047 B1E9| RO4T | BDAT| 8047
2 Range. 3907 39768  @lss|  3onss|  £Das| 3mss 98 | 39888 30n38
~ Qe <2 Ve X V.12 013] 29013
. ’.l <83 d" fts| it AR 3, 31
” . 34| LT 1| 3319s] 39537 | 28658 28038
Devistion | 04zl £9.08 70.51 BE 76| [THL | | 7039 7m39
. ' 280 ] 30682 (350682
Maximum | 4m93s|  ameas|  a793s 35, 4T9.35| 47935 47935 47935| 479.35| 479,35
Minimus | 8047 8047, 8047|8047, 8047 8047, 8047 80.47| 8047) 6047
Hange | 3988 398E| I9RER  IORES|  198.8K JURER J9B.EE, 3J9EEE 19838 i
Median 45| 18389 27563 362.3] 22969 2613| JMET| 264, 2364 2564
Made 2564 L L 228 33565 2625 264 2618, 32426 628
Mean ! 28023 7604]  27M04]  Jedsl|  M1I9) . 2634| 24799 2sski| 26492 26037
St Devintion| K68  TEAT  s0s6| 7E%s BES| m203) ®EOO| B4 M| mm
Count | amss|  amvm| a6 1 20296, 136615, 33551| 81159 9007 170164
S_Ln_-“n-i : 0,256 -!JI]-'DL
Kurtanis | 4T 00195
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MINIMUM Age ! Type Ser  Group
Fiew Barn | 3 Maaths | & Montks | ¥ Maaths | 12 Moniba | 105 | ADS  Frmsle  Male Tatal
Subject 01 Wi 190, 29000 My sl pees s 2iee s 13
M 151 19| oLz ieLis]  wan  mw un, ns FiEs
Runge w0651 20121  amm $9.3)  Imda]  ii4E 13185 2341 13148
I Mefan | wa 17,34 105 M| a3, 126 HEr| 1 12388
Mode sl i 2008 gnedel imams]  100de]  ppame] G003 1134
Mean Woe32]  133.91]  19983) 13404, 1931 1443 1067 1421 L 23
Sud Deviati 2512 a1 5598 nnx 0 313 1567 2511 a3l
Subjree 02 Mans We33|  ImIeN 2649 164 poans|  mres] wen ¥4 24
| M on|  woaol] ol o 0n|  wy Wi %017
| Pange 0602 1TRM MWe02 913l nsm 11588
Median | uae s arer] el asor 1507
Mode 1853 i 1564 LI T %54
 bem 1513! 1 o 18138 1TiSE 171
51d Diviation 35,98 ki) &30 135 3133
|
Swbject 04| Maxi N TE
 [Meewm | W80 ]
Fasge ! ! ! by
Median | 1o%1l i 2 mm
IMoge | ! nu o
| Mean 120 39, [ 2985 104
51 Dieviation 5677 47 1 494 421
B C=— L M AR
Subjret 05 Musiemsm 245 17 19586 e
Mimmum 9504, £, B047 £ 2 #0.47
Range sl | L0 13 97| 1700
Mod, 18094 “ LY 12807
e Mode i A 10 [\ X 15686 10704
Mean 15zs] © o Lddul s 719) | o) | vem
514 Deviation 3a12] . 197 344 .97
Sabjiect 07 M. | wem] 1wom)| iz0al s ol  mae
M | 8047 ) 218 nal AL %10
e o e | 0088 20384
| Metian 7] _uess ol
| Mods o 1008 10208
Mesn a [ErEE
o Std Deviation M, 75 641 Il
2689  moge| 314l 1T w00l | dma36 33
9157 ands sase]  iss3  wme, oo 2 nw
ISLON| goNp1dT|  iRGA1L B L1 1O LI 1
g 4 : . | 163,78 183,75
- 1060|1069

L] &

a4 ; H
_wesor]  vanas]  uessl  penl el
|14 B4 14807 16708 131 K3 [EEN.TY Hamd,
14306 15852 150 46 1554 1333 146,72

169, S146, 4wl sus  siad

20 120 120 120] b'l_ﬁj

. 097,

] 5!

141.15]
143

__hshigal

5213
Y

am
135,37
1445
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MAXIMUM | Age Tape - See Grewp
| Kew Bora | 3 Moaths | 6 Moaths | 9 Moaths |12 Moathe 1DS | ADS  Femele  Male  Toul
|subject 01 M D aeo]  ameds]  amasl asem a5 ams 4 ans 47934
| 20043 45| MOGIS| W56 2S04l 208, 20048 200 4]
Rusge | ansel  aads|  amal s, wess, el mos  ame 2789
Modan | zmya]  3oas| 1s6%a) w15 3o W menl 113, = Bt
Mode | dsses]  3062] sl dseml  maes| M 20797 dus K 134 53
- Mean | = 113 18745 36 32 NIE ML mn} 1244 s
I $4d Deviataon sl @l npl  e@n  aw  wal s T
Subject 0 Muazimu 4B amu 4933 a4 amas 793
Maseruan me 10, T T Y 205
= [Range | 11669, isag 185 iM4  zsmas 23885
Meden 18565 3963 M43 3 124 34
Mude w1 : 003 w00, 29013
Mes 15761 43 M85, MRS 18
Sed Devisincn 441 ) 611 5198 51 9§
Subject04 | Muxium | 41 ‘ M0 amys avs
Miniessm | 13128 s BT s 113
Pange ML - £2.47 MR 1
Medin ' ' b LI 11 ) namf
Mlode 245! WATE aneds 47933
Meas 266 ¥ 2312 LTEY 144
L Sid Deviation 42, f 1) 172 ﬁ?‘i:
Subject 05 Magimum | 4793540 4 79,35 f 438 | awas gggl
Minirren Ba. Al L o 216 18 L T
Range 2L : 2 591 59
L Mediz 180 6 a3 2] W2t ey asses
Mode 47933 35| mzs) 938 dres
Mess | 3w B AT 3676, 35676
N Std Deviation: Bl 6418 g4l sl £243)  §143
Subject 07| Maxmum 5 sl | amas  ama
fowrrn | ma R
Range S or08 30708
Median o P | 1L TN (e
Mode i Wismasosr i ms
A doan s 217 " 13238 708 1248 a8
5ed Devistion | 5854 91 698 T4 MWie T 6100 o mn
Subjectoy | M 938 /g wrs|  awssl gapys anl | amas am
o) — 2968 194
Lﬁ 4 1asgy 4366 24064
h 347 Sl 3673
_a13)
e
L i 5943
¥ o i ) 3 = ‘__:‘t-' " _""-'-"_
Masimum 41935 A8 4938 amens| 4T3 ams
Misimum | TE I TS S ) T T 1
Range. | L syl amsw asads] w0 ECLTINE TS T VTN . T L+ ¥
Median | NS 3w Masy ST IM| W97 N
Mode - ISS68|  Masd| 4938 36| 390TS|  aeas]  wen) 00 am3s 4w
Mean 32575 19 352 38213 3484 MEO!| 2T 3356 MRS 3azos
Std Devistioe | 692 ME M @5 NI s ei0 e 7543 705)
. 2] el w0l w9 aw  es 1™ M8 e o

- SN " ——— ) 1 |
| | aml a7
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30535

SEMITONES Age ! Type . Sen  Group
| Kew Barn| 3 Months| 6 Months |9 Months 12 Moaths 105 ADS | Female  Male  Tatal
Subject 01 Masimum | 246836 247375 253373 245335 262883 262883 219613 262883 | 162883
108453  14238)  &4926] 107094 106 14230 28972 L4200 14238
Range 13.8383] 233136) 208447 12824 239767| 248645 19.0692) 248645 248648]
Median 16.4004) 162959 116196 162076)  153379) 154849 145027 153280 152184
i Mode 108453 247375, (16196 10.7094)  23116] 116196 16,5063, 11,619 11619
Mean I74309) 15.7834) 123326) 174487,  144930| 154979 138418 152219, | 152218
Sid Deviation | 41624 60872 § 3 63959 535443 40304 s53423) 53433
Subject02 | Maximwm | 2308 21.08 405, 2308 20.1464) 231404 |13 1464
| Minisman 2589, 4 2| 203 289220 20 200
| Range 20491 il e 20041 202543 201074 20107
Median 16 21| g 7.93 7531 14903 139136 13913
= Mode 2 1396 4.065 28912 2139 2139
Mean 15,5808 A 21 13,0044 125112, 125112
$1d Deviation | 5.7 | 61904 57915 5791
200
Subject 04 Maximusn 20 s B 208646 306384 . 06384
| Minimem | 6 I T 16890 16899
| Range 6 71gaes T3 1097 28 9485 289485
Median 15 2 I \ 15.0137_ 156158 156158
Mode 15748 6 7, 7549 133001,
Mean 138 3. 156575
| Std Deviation 6 43771
[Subject0s | Maximum | 2728 : 1! 7} 222510 | 308947, 30,8047
M & 72 2 9 4| 72018 | 47824 47814
Hange 224687 g6 2 = A123] 14959 . | 26.0123] 26.1123
[ Median 14.2709)" 170 = 506] 182718, 13,4583 17.0156] 17,0054
il Mode 47824 26| 138901 72918 13,6902, 13,8902
Mean 152103 18,2541 139145 17.5309, 17.5309
Sud ] 21, 57815 57813
Subject 07 Macimam 58y 633476 63347
Minimum 739), | 319 319
. Range 542 sodlllli7 5333 | $9.6127. 396127
Median s| 163313 238615 11253 1e6116] 1630 14711 | 15,6634 156630
| Mode 4373 38316, 267766 44634) 167613 267766 37349, | 267766 26,7166
| Mean 153103 ehn07| 23336 118266 148EENIGTO6I 143746, | 163175 163178
5id 1 N ‘ 70431 71431
Subject 09 Masimum 19.956) 223914] 230266 20.903| 18.7778| 23.8266. 21,6835 .
Mimimum s9164) 3638 SAMN 74366 3sasfENsesl| 3a5es| .
' » 3, 1 -
Mg s : | 5ajs L
q | Mode | 59696] 3658 S8251| 94304  35251| 59696 31365 .
| Mesn 1esn| 1nisie] 1379930 waz01|  97iz4] 12143) 100882

M 272511 : 30,158

Misimam | 2389 148 189 208 23116

Range | 246621| 619238 202048 2727 27.8464] 619238| 202503 292146 60.1911) 61 9238
Median [ sam| wesen| 1s7a]  1eenn] rasss| 15,077 140789, 149134 147630 148659
Made S$9604, 74003 267766] 40651 13.8902] 116196 BBAI6 11619 267766, 116196
Mean 148894) 156682 15703) 1S.0448]  143955) 15.1602] 134968| 14.544 152219 14883
Sid Deviation SI188,  T2638| 70479 63352 SR 638 ANETS STEU 64692 idd
Count 120 120/ 120, 120] 120 600l 120) b 30 720
Skewness L] 05| a3

Hurtosis ] ] el Kiv]
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Mavimum .l_ _____

Range | pres U 1| 1005, 4058 4600 s | #6285  BAIS| 4335 @62
Mode | 154! 19 639 7, 854 916! 1063 | m1 B, %M
Median | 1 302 07 ass] o am| ese my am )
Mean | e wus]  wsel 1192 1104 106! 1506 I 1 1"
Std Deviation __1_ L] iy 15 sl wm 820 1381, k| &7y w41
Coumt | [mol ww[ wel o] w0 el uol w0l e 7
| Shewnen | ! |, | [ vaul 203

{Kurtunis | ! | | 1631 .16

UTTERANCE DURATION | Age ! Tipe I Group
| Kewbors | 3 Months | & Months | 9 Monihs |12 Months__ 105 ADS | Female  Male _ Total
Subject 01 | Masimum 250 aods 915 1923 1926 4oan_ dsa6 a4 . A9%6
| Mimimm 657 158 57| 150, | 6 3 B, [T
Range 159 3 P T I L am
o Median 17139 800 391 3w i1 TR 77 1
Mode 637 155 &7 150! 0 283 1| . 283
Mesn 1355 1079 a6 i 146 83 1360, 963 . 963

51d Deviation 516 834 243 s g2 1 14|,

Subject 83 |Muvimem | 2a38]  aus " nsy ssey  ssme 3589
R I N : n__m m T
Ranpe 168! 218 42| S350 54520 552
i Median 139, - s 9 2
Mode | By ceal. . e
Mean 1198 | 1912 1120 . 1120]
| Std Deviation 640 1381 838 [
. 20
| Subject 04| Musimum 3188 BGSE  mASE.  mesy
Mimi 8] 5 164 u. o
Range | 3 W0 asn, _asn

Med | 1517, 9 = EL N 1288

Mode | 1 1641l i

-~ Mean [ < e A 1389
Sid Devistion 97E 1299, 21571 1228 . 1228
Subject 05 | Maximum 2703 | a9 4052 403
Minimum 251 1 | 123 102} 152 _103]
Range 2482 I s ! L. | s 190
Medisn 242 7 " 06, E£0. | 897 197
Maode 251 [TH == # 1z w. | e[ s

Mean 1223 4| 1206 TR | 151 1151
51 Deviation 00 & 14 25, £
Subject 07 _| Maximam S 1|
= Muns - R
Range ! ‘ 300 a5 45
Median é " #10] o8 918, 928

Mode i 203 7 109, 03| ] 103 163 103
Mean 1141 7 a7 1IEL l.l-'l?‘i 1137 [ ] e ‘ LR L] ! I_‘ﬁ
S4d Devistion 959 776 50, B0 1108 : &y &7
Subject 09 | Maximum I I I b i 4140, mal
| Minknam s, Ukl ka £ £

Range L ans
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SYLLABLE DURATION | Age | Type |  Sex Group
| Newbarm | 3 Months | 6 Moaths | 9 Months |13 Mondhs 105 ADS  Female  Maie | Tatal |
Subject 81 | M 1303, 1439 2] gl el M usn L IEM
Munimum 129 1] o1 ) 55 a 3 1. L
Range VT, 1328 1s|  ug ies] s 2w . 1791
Mode 218 11 116 252 55 16, 3 U 1é

Medi 233 353 0, s8] 2i4s|  ams s
- | Mean 604] 0965 29108 28438 3073 352780 19788 A | 32688
| 51 Deviation 27096 396.05| 18547 sy gl esorl]  sozel 302.02
Subiject 01 | M 720 783 1527 65| L sy
M | w1 , 371 1 31]
| Mamge T w5 T 140
Mode - 173 ! - - il 21
Median 913 { 1993, L 2665
Mean 3289 1 2353 M9, MBS
$1d Deviation 153,69 s 1646 24402 24402
o 20
Subject 04| Maximun 1132 38, 13z JTEY
wibls 1 143 B
= Hange 1048 23 1048
Mode 232 1 159 1 {11}
|Medim 4 i W s EETT
o Mean | g EJ - 2183, 37743 | 21743
Sed Deviation 1722340 9 849 50, 60| 15299) | 52
Subject 05 | Maxi | 1w 939 10, 139, 1697|1697
B Y 43 2, T WM
| Range 1574 d ul_s0s, 1683 1663
Made 123 161 - 161 ET) 161 161
Median 120.5 165 = 1l 150 79| 129)
Mean 31615 30786 7.6
Sed Deviation 108 24708
Subject 07 | Maximum 3. . m s
M 9 b . e
Fange 6l 553 752 369 ) - m
Mode 95| 183 288 103 182 202 LTI 207 202
| Medin ms|  » 387 259 375 e 2065, _mms 1998
Mean 390 6| -%’ 381 81 3962 S 14 33953 33983
5td Deviation s Y ' 146 ; 16354 16354
Subject 09 | M 850 910 9| 8l 624 910 208 910 90|
Miniemuen 151 101 ml 9w =) % 2| 0
TRATAIIVNINENGE ¢
— AN 30 N -
E- | _}.ﬁ 1515 304.5 67| A4S 263 _£5.1,_ L 86 1-: _mes
Mesn 409.2] 35745 291 3| 5] 20545 15985 19845 31296 33296
S1d Deviation 20828 25134 I4LS2] 203060 1613 01| Addi 195, 195
Maui 1697 14w 936 125 w18 830, 184 16m|  1sm
Misimum B &9 _G?J 42 Y 7 1) 3, u_on
Range C T ) B T T B N A . T
Mode 21 121 w s 176/ 6l 236 19, 1 161
Median msl sl | | mes|  ames w0 s s
Sen| ems we| swem| umd es w2 3ns wm|
MATH 14243 1E2EN| 2833 178 603 181ATI WAL Jo468| 23407
120| 178 1) 128/ 20| 804 | 120! 3| 360 720

_}__ | I 2309 M |
| 7.93 13053
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[NUMBER OF SYLLABLE : Age ; L B T
Newborn | 3 Months | 6 Months | 9 Months |11 Manths 105 ADS  Female  Male Tetst |
Subfect 01 | Maxhmm v 12 1 9 2 on n )
Minimam 1 1 t] 1 I L, i
Range i T w8 T & &, BT
Median 5 1 1 4 3l 3 s
Mode 6 i 1! 4 1! i I f
Mean &5 3.0 13 31 342 673 358 398
Sud Deviation 04 28 I 123 239 609 161, | 1.61
Subject 02 | Maxi lui ER 4 ¢ 1 3l . b ELl
Munimain 1} I i 1
Fange () - a0 - 30
Median . 3 3
B Mode __§ i, 1
| Mesa 965 a3 an
o Devint 152" 444 444
|Subject 04 | Mavimum b . N, -
Misimm al ) 1 L - -
o lmamee | 6 i1y 1} 3%
Median £ 7 7 55 58
| _ Mode L5 3 L = |
Mean T I005 s e
Sed Devistion 96 536 . 5.26
Subject 05 | Maximarm = L ¢ L
- ! | ! o1
Range ) |
Median = s b B B
- Made ‘f\;, i . I | [ |
Mean 145 as3]  ass. 453, 453
Sad Deviation 232 159 115 151 an
Subject 07 | Maxi LK (LIS
Minienism 1 i L |
— Range AL 7"
Median 1 5 5} 1
Mads 1 ! I 1. S S | R
Mean 14 435 3.95; 14 618 1M 394
Sad Desiation 28 2.14} 2.93 | 261 137 137
lSubject 09 | Maximum ~ 1Q 4 <5 €)M I S
— ‘ i il Al ﬁ' i |
Range o 6 — b el 1 w1
Medisn 2 2 BFr— 1. QU s 25
4 1Q 0~ & b 1
o0 2. b 12 34) 134
12 16 15 16, 9 39 2, 1
1l i i 1 1 i 1 il
i1 15 ) 15, % i s} b1
) I T T ) R | — )
1 [ | 1 ! 1 I 1
a36] 338 o8 3m a3 38 74 48 407 44
261) 20| 33s] 284 67 458 340 408
o, 0| w0 60 w0 M0 M0, 0

LT 1714
I RIE i 853
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1

[nTENSITY ! Age T Sa Grewp _
{ : ! Tetal
 New Borw | 3 Moaths | 6 Months | 9 Mouths | 12 Monchs | IDS ADS Female Mge

Sabject 81 |Maximum 0.3 s nw um 5157 Ok, ) 811 " un
IMiniowim | %N 35.83 3494 3434 $5.14 *H 1241, 46.79| g 4.9
Range nsl .49 78 2192 26.41 37.99 250 37.99] 17.99
IModian 66,36 732 7039 .72 L4 69.75 72261 2035 7035
{Mode 6542 7011 70.38 na 7436 11.49 48 70.54 70,34
fMean [ .4 037 69.76 70.94 .62 RiEis 0.1 70.11
5td Deviation 485 438 436 458 1T} 488 an 4 au
Count 53] 412 2002 3099 3217 16795 a2 2187 21517
Subject 02 [Maximum__ ! $4.9% [ 1).66 91} 15! 15 1112 5 15
Minimum | 041 4355 50.35 4127 26,60 4041} 9m 4041 4041
Range it 39.26 ny 3164 2.2 “w M. 439 ! 44.59
Med: 72,66 69.26 77.3¢ .14l 72.4] 7181 7138 71.66° 7166
Mode 7331 5143 78.07 §9.03 A1 70.03 LIETE 708 70.28
Mean n» 6847 76.36 (134 725! 1.4 7059 73 ‘ 71,2
1 Desiation 5.4 53 1 268 an) $.58 M 54 | 5.4
Count ! 4186 5038 3831 a2l 606! 20603 7122 s i 271725
Subject 84 |Mpdmum | 02 2169 ) 3472 %063 87 30 " M
Minimum $1.75 SLIt 1534 46,0 4107, 35.56° 489 1386 ‘ 35.56
Ramge | 2745 30:88 9 36 39.56! 45,06 359 493 i 49.3
Median £7.9 7.7 431 73.95 6424 &1 0.7 69.11 ! 69.11
Mode 67,74 20027 62.82 7118 64.66 o 67.8) 6771 61.71
Mesn ! 6709 113 54.0% 13261 4,16 .18 .74 6857 < 66.57
|44 Deviation | 10 356 a9 3 63, 603 sa1 s91 3%
Count 1439 752 5430 2601 5490 26765 %024 35789 : 15789
Subject 05 |Mavi 2158 1267 .19 75.81 82,1 U 3482 muz!r 3482
Minimum 61,32 56.25 $2.64 4177 31.% 47,77 a9 anm 47.77
Range 20,26 26.41 3113 28,04 30.54 17.02 3349 3705 3108
Meodian 80.78 7041 7437 64.91 68.32 7111 70.01 70,94 70,54
Mode 81 £0.36 7582 64.28 6947 8l.1 T2.0% R 81,1
Mewn 7998 70.55 7158 é4.53 8 7127 4549 71.06 71.06
Std Deviation 146 4.06 {97 542 456 115 623 7.07 747
Count 6115 285) 5625 6461 6604 27656 3619 | 31275 31278
Swbject 07 [Mwdmum 8449 057 2444 78.3 7842 8449 7.9 _ 3449 3449
Minimum 72,01 4437 A1 a7 1693 36.93 45.74 36.91 36.93
Range 1248 353 531 isé 4149 41.56 0.1 47156 41.56
Medisn 3226 68.07 61.79 6924 69,14 958 65.37) I AL 69.15
Mode 82,62 6895 613 7099 9.69] §2.62 6121 8262 £2.62
Mesn %] €8.03 §795 6185 67.76 70.73 65.11 89.71 69.71
Std Deviation 1.8 4.48 434 531 64 .44 478! 736] v 136
Coust 4520 3130 © 5075 6336 23460 5226 28506 28636
Subject 09 | Muwximum 1143 3] 1359 323 .26 23.59 [YE18 il 8481
Mimimum 64.66 6.7 §7.29 49.93 53.54 49.9) aam 4891 4191
Range 16.82 2331 163 3237 b1 R7) 3.6 359 5.9 359
Muditn I $0.64 W 67,73 W3 64 $7.41 i 71.06 77.06
Mode 6 035 203 6628 §764 8048 6745 ! 80,45 $0.42
Men .18 79.86 it ) 67.95 699 75.91 67.05 f 744 744
$td Deviation 2.6 1.9 246 4.85 348 508 543 | 6.1 6.77
Coutt 6131 «wn 3674 5384 27 26140 3367 } 31507 31507
Magimani 8499 3481 %479 umn 15 85 CTR g5 8482 35
Minimum 4041 45,55 35.56 41.27 36.93 1556 o 25 56! 3693 35.56
Range 44,58 59.26 4913 43.51 4807 49.44 36.12| 49.44 4789 49,44
Medisa .03 71,78 71,08 68.74 §9.01 71.1 60501 79.31 7135 0.7
Mode 1.3 70,00 70.09 69.88 7023 .49 7001 T2 31l 70.56
Meaa 7535 72,18 ¥ ) 68.13 6815 7128 69.07" 6932 7179 70.84
Std Devintion 6.65 513 7.06 5.63 5.86 ) 5.5% 56l 733 6.63
Ceunt 29726 29662 26841 28064 6| 141419 33080 85011, 91468 176499
Shawness | .36 =1.5 |
Kurlosis { -0.307 0013 H




AOUUMYUSNNS )
ANRINITUNVIMENRE



Oneway of Fundamental Frequency (IDS & ADS)

162

ANOVA

|__Sum of Squares df Mean Square F Sig.
Between Groups 6401044.306 1 6401044.306] 912.632 0
Within Groups 1193500556 170164 7013.825
Total 1199901601 170165

General Linear Model of Fundamental Frequency

Levene's Test of Equality of Error Variances(a)

F

dafl

df2

Sig.

377.232

1l

170154

0

Tests the null hypothesis thatthe error variance of the dependent variable is equal across groups.

A

‘" Tests of Between-Subjects Effects
Dependent Variable: PITCH

Design: Intercept + AGE + SEX + AGE * SEX

Source Type'lll Sum of | df |Mean Square R Sig. | Noncent. | Observed
Squares Parameter | Power(a)
Corrected Model | 48366446.202(b) 1 43969501 649.705 0] 7146.759 1
Intercept 1.0935E#10 } 1.09E+10] 1615729] 0] 1615729 |
AGE 29#17228.9 = 5943446| 878.22] 0| 4391.099 1
SEX 4684017.85 1 4684018] 6921231 0] 692.123 1
AGE * SEX 163135907 5 32627i8) 482.108] 0| 2410.541 ]
Error 1151535155} 170154)  6767.606
Total 1.2735E+10 170166
Corrected Total 1199901601} 170165
A Computed using alpha = .05
B R Squared = .040(Adjusted R Squared = .040)
Post Hoc Tests
Age
Multiple Comparisons
Dependent Variable: PITCH
Dunnett T3
(1) age (J) age\ | |Mean Difference| Std. Error Sig. 95% Confidence Interval
(I-)) Lower Bound | Upper Bound
Newborn'. |3 months -25.810%*) 0.69 0.037 -27.7936 -23.8282
6 months -27.8034(*) 0.708 0.038 -29.8569 -25.7498
9 months -14.5767(*) 0.701 0.037 -16.5861 ~12.5673
12 months 2.8480(% 0.707 0.039 0.6916 5.0045
ADS 2.2444(%) 0.667 0.05 0.2258 4.2629
3 months  [Newbom 25.8109(*) 0.69 0.037 23.8282 27.7936
& months -1.9924 0.701 0.086 -3.9926 1.73E-03
9 months 11.2342(%) 0.694 0.037 9.2794 13.189
12 months 28.6590(") 0.701 0.038 26.5533 30.7646
ADS 28.0553(*) 0.66 0.033 26.0%1 30.0195




163

(1) age (I)age |Mean Difference| Std. Ermror -Sig. 95% Confidence Interval
(I-J) Lower Bound | Upper Bound

6 months  |[Newbom 27.8034(*) 0.708 0.038 25.7498 29.8569
3 months 1.9924 0.701 0.086 -7.73E-03 3.9926
9 months 13.2267(%) 0.711 0.038 11.2 15,2533
12 months 30.6514(*) 0.718 0.038 28.4789 32.8239
ADS 30.0477(%) 0.678 0.036 28.012 32.0835

9 months  |[Newbom 14.5767(*) 0.701 (.037 12.5673 16.5861
3 months -11.2342(%) 0.694 0.037 -13.189 -9.2794
6 months -13.2267(*) 0.7 0.038 -15.2533 -11.2
12 months 17.4247(*) 0,711 0.038 15.2939 19.5556
ADS 16.8211(*) 0.67 0.035 14.8299 18.8123

12 months _ [Newborn -2.8480{*) 0707 0.039 -5.0045 -0.6916
3 months -28.6590(*) 0.701 0.038 -30.7646 -26.5533
6 months =30.6514(*) 0718 0.038 -32.8239 -28.4789
9 months -17.4247(*) 0.711 0.038 -19.5556 -15.2939
ADS <0.6037 0.678 1 -2.7432 1.5358

ADS Newbomn -2:2444(%) 0.667 0.05 -4.2629 -0.2258
3 months =28.0553(%) 0.66 0.033 -30.0195 -26.091
6 months -30.0477%(*) 0.678 0.036 -32.0835 -28.012
9 months -16.8211(*) 0.67 0.035 -18.8123 -14.8299
12 months 0.6037 0.678 1 -1.5358 2.7432

Oneway of Intensity (IDS&ADS)

ANOVA

Sum of Squages df - Mean Square F Sig. |

Between Groups 13679675 ol 136790.75| 3166.153 0

Within Groups 7625391.191 176497 43.204

Total 7762181.941 176498

General Linear Model of Intensity

Levene's Test of Equality of Error Variances(a)

F dfl di2 Sig,

1802504 11 176487 0

Tests the null hypothesisithat the eror variance of the.dependent variable is equal across groups.

A

Tests of Between-Subjects Effects
Dependent Variable: ENERGYID

Design: Intercept + AGE + SEX + AGE * SEX

Noncent.

Source Type Il Sum of | df |Mean Square F Sig. Observed
Squares Parameter | Power(a)
Corrected Model 2529337.504(b) I 229039.8| 7755.128| 0| 85306.41 !
Intercept 8.47E+08 I 8.47E+08(28558303 0| 28558303 l
AGE 1001991 S| 200398.1/6758.784] 0| 33793.92 !
SEX 190021.1 l 190021.1] 6408.801 0] 6408.801 1
AGE * SEX 1136192 3| 227238.3/ 7664.017| 0| 38320.09 1
Error 5232844| 176487 29.65
Total 8.93E+08| 176499
Corrected Total 7762182| 176498




A Computed using alpha = .05
B R Squared = .326 (Adjusted R Squared = .326)

Post Hoc Tests

Age

Multiple Comparisons
Dependent Variable; ENERGYID

164

General Linear Model Maximum Fundamental Frequency

Levene's Test of Equality of Ermor Variances(a)

F

dfl

df2

Sig.

1802.504

1!

176487

Dunnett T3
(1) Age (J) Age |Mean Difference| Std. Error Sig. 95% Confidence terval
(I-1) Lower Bound | Upper Bound
New Born |3 Months 3.1721(%) 01045 0.036 3.0222 3.3219
6 Months 3.1167(%) 0.046 0.037 2.9467 3.2868
9 Months 7.21592(*) 0.045 0.037 7.0687 7.3698
12 Months 7.20000*) (.046 0.037 7.0456 7.3543
Adult 6.2766(*) 0.043 0.036 6.1332 6.42
3 Months  {New Bom <3 4720(%) 0.045 0.036 -3.3219 -3.0222
6 Months <5.54E-02 (.046 0.996 -0.2154 0.1047
9 Months 40471(%) 0.045 0.036 3.908 4.1862
12 Months 4.0279(*) 0.046 0.037 3.8847 41711
Adult 3:3045(*) {.043 0.033 29731 3.2359
6 Months  |New Bomn 3. 1167(*) 0.046 0.037 -3.2868 -2.9467
3 Months 5.54E-02 0.046 0.996 -0.1047 0.2154
% Months 4.1025(*) 0.046 0.0338 3.9418 4.2632
12 Months 4.0832(*) 0.047 0.038 3.919 42475
Adult 3.159%(*") (.044 0.037 3.0058 3.3139
9 Months  [New Born -7.2192(%) 0.045 0.037 -7.3698 -7.0687
3 Months ~4.04TH®) 0.045 0.036 -4.1862 -3,908
6 Months -4:1025(*) 0.046 0.038 -4.2632 -3.9418
12 Months -1.92E-02 0.046 1 -0.1632 0.1247
- |Aduit - 9426(*) 0.044 0.035 -1.0748 -0.8104
12 Months {New Born -7.2000(%) 0.046 0.037 -7.3543 -7.0456
3 Months -4.0279(*) 0.046 0.037 -4.1711 -3.8847
6 Months -4.0832(*) 0.047 0.038 -4.2475 -3.919
9 Months 1.92E-02 0.046 1 -0.1247 0.1632
Adult 2.9234(") 0.044 ~0.037 -1.0599 -0.7869
Adult NewBorn 6.2766(*) 0.043 04036 -6.42 -6.1332
3 Months -3.1045(%) 0.043 0.033 -3.2359 -2.9731
6 Months -3.1599(*) 0.044 0.037 =3.3139 -3.0058
9 Months .9426(*) 0.044 0.035 0.8104 1.0748
12 Months 9234(%) 0.044 0.037 0.7869 1.0599
Based on'observed means. The'error term' is’Error,
* The mean difference is significant at the .05 {evel.
A Dunnett t-tests treat one group as a control, and compare all other groups against it.
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Tests the null hypothesis that the error variance of the dependent variable is equal across groups.
A Design: Intercept + AGE + SEX + AGE * SEX

Tests of Between-Subjects Effects
Dependent Variable: MAXIMUM

Mean Square

Source Type Il Sumof | df F Sig. | Noncent. | Observed
_Squares Parameter | Power(a)
Corrected Model 424421.662(h) 11 38583.79 7.881 0  86.689 1
Intercept 84239671 1| = 84239971 17206.24 0] 17206.24 1
AGE 282619.8 5[ 56523.96] 11.545 0| 57726 !
SEX 29962.96 1 29962.96 6.1210.014 6.12 0.695
AGE * SEX 111838.9 5| 22367.78 4.569 0  22.843 0.974
Error 3466294 708 4895896
Total 88130687 720
Corrected Total 3890716 719
A Computed using alpha = .05
-B R Squared = .109 {Adjusted R Squared = ,095)
Post Hoc Tests
Age of Child
Multiple Comparisons
Dependent Variable: MAXIMUM
Dunnett T3
{I) Age (J) Age |Mean Difference| Std. Error Sig. 95% Confidence Interval
{I-N Lower Bound | Upper Bound
New Born |3 Months =13:4852 9.033 929 -42.0807 15.1104
6 Months -48.7658* 9,033 L00 -77.4195 -20.1121
9 Months =20:3686 9,033 D75 -53.9994 1.2623
12 Months -22.6505 9.033 267 -51.4024 6.1014
Adult 13.4627 9.033 880 -13.0569 - 35.9822
3 Months  |New Born 13.4852 9.033 929 -15.1104 42,0807
6 Months -35.2807* 9.033] 003 -63.1561 -7.4052
9 Months <12,8834 9.033 919 -39.7028 13.9360
12 Minths <9.1653 9.033 997 -37.1417 18.8110
Adult 26.9478* 9.033 032 1.2775 52.6181
6 Months  |New Born 48.7658* 9.033 .000 20.421 77.4195
3 Months 35.2807* 9.033 003 74052 63.1561
9 Months 223972 9033 195 £4.4858 49.2803
12 Months 26:1153 9.033 .091 -1.9204 54.1511
Adult 62.2285* 9.033 000 36.4934 57.9636
% Months _ [New Born 26.3686 9.033 075 -1.2623 53.9994
3 Months 12.8834 9.033 919 -13.9360 39.7028
6 Months -22.3972 9.033 .195 -49.2803 4.4858
12 Months 3.7181 9.033 1.000 -23.2696 30.7058
Adult 39.8313 9.033 .000 15.2499 64.4126
12 Months  [New Born 22.6505 9.033 267 -6.1014 51.4024
3 Months $.1653 9.033 .997 -18.8110 37.1417
6 Months -26.1153 9.033 091 -54.1511 1.5204
9 Months -3.7181 9.0313 1.000 -30.7058 23.2696
Adult 36.1132* 9.033 001 10,2680 61.9584
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(1) Age (J) Age |Mean Difference| Std. Error Sig. 95% Confidence Interval
' {I-)) Lower Bound | Upper Bound

Adult New Bomn -13.4627 9.033 .880 -39.9822 13.0569
3 Months -26.9478* 9.033 032 -52.6181 -1.2775
6 Months -62.2285* 9.033 .000 -87.9636 -36.4934
9 Months . -39.8313* 9.033 .000 -64.4126 -15,2499
12 Months -36.1132* 9.033 001 -61.9584 -10.2680

Based on observed means. The error term is Error.

* The mean difference is significant at the .05 level.

A Cunnett t-tests treat one group as a control, and compare all other groups against i,

Oneway Min, Max, Semitones {IDS&ADS)

ANOVA
Sumof Squares |df Mean Square |F Sig.
MAXIMUM Between Groups 127568.147 1] 127568.147 24.34 0
Within Groups 3763147.635 718 5241.153
Total 3890715.782 719
MINIMUM BetweenGroups 1305.726 1 1305.726] - 0478 0.49
Within Groups 1962223.587 718 2732.902
Total 1963529.313 719
SEMITONE Between Groups 276.666 1 276.666 7.394 0.007
Within Groaps 26865098 718 37.417
Total 27141.764 719
General Linear Model Minimum Fundamental Frequency
Levene's Test of Equality of Error Variances(a)
F dfl df2 Sig
3.536 11 708 0
Tests the null hypothesis that the error variance of the dependent variable is equal across groups.
A Design: Intercept + AGE + SEX + AGE * SEX
Tests of Between-Subjects Effects
Dependent Varigble; #MINIMUM
Source Type HI Sum of df = iMean Square F Sig. | Noncent. | Observed
Squares Parameter | Power(a)
Corrected Model 155860.215(b) 11 14169.11 5.55 0| 61.045 1
Intercept 16142233 1™ 16142233].6322.341 0{-6322:341 1
AGE 25965.63 5] 5193.125 2.03410.072 10.17 0.682
SEX 69.757 1 69.757 0.0270.869 0.027 0.053
AGE * SEX 129824.8 5] 25964.97 10.17 0|  50.848 ]
Error 1807669 708 2553.205
Total 18105762 720
Corrected Total 1963529 719
A Computed using alpha = .05
B R Squared = .079 {Adjusted R Squared = .065)

Post Hoc Tests




Age of Child

Multipte Comparisons
Dependent Variable: MINIMUM
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Dunnett T3
(1) Age (J) Age |Mean Difference| Std. Error Sig. 95% Confidence Interval
(I-D) Lower Bound | Upper Bound

New Born |3 Months -4.0382 6.523 1 -24.6347 16.5584
6 Months ~17.3974 6.523 0.177 -37.9472 3.1524
9 Months «10.33 6.523 0.815 -29.2736 8.6136
12 Months ~14.2735 6.523 0.363 -33.6072 5.0602
Adult -5.5943 6523, 0.999 -23.8578 12.6691

3 Months  [New Borm 4.0332 6:523 I -16.5584 24.6347
6 Months -13.3592 6.523 0.675 -35.3328 8.6143
9 Months -6.2918 65.523 0.999 -26.78 14.1964
12 Months -1012353 6.523 0.905 -31.0824 10.6117
Adult -1.5562 6.523 1 -21.4208 18.3084

6 Months  |[New Bormn 17.3974 6.523 0.177 -3.1524 37.9472
3 Months 13:3592 6.523 {(.675 -8.6143 35.3328
9 Months 7.0674 6.523 1.996 -13.3725 27.5074
12 Months 3:1239 6.523 1 -17.6769 23.9248
Adult 118031 6.523 0.704 -8.013 31.6192

9 Months  |[New Born 10.33 6.523 0.815 -8.6136 29.2736
3 Months 6.2918 6.523 0.999 -14.1964 26.73
6 Months -7.0674 6.523 0.996 -27.5074 13.3725
12 Months -3.9435 6.523 1 -23,1604 15.2734
Adult §3357 6.523 1 -13.403 22.8743

12 Months |New Bom 14.2735 6.523 0.363 -5.0602 33.6072
3 Months 10:2353 6.523 0.905 -10.6117 31.0824
6 Months =3:1239 6.523 ! -23,9248 17.6769
9 Months 3.9435 6.523 | -15.2734 23.1604
Adult 86792 6.523 0.933 -9.8688 27.2272

Adult New Born 5.5943 6.523 0.999 -12.6691 23.8578
3 Months 1.5562 6.523 | -18.3084 21.4208
6 Months -11.8031 6.523 0.704 -31.6192 8.013
9 Months -4.7357 6.523 1 -22.8743 13.403
12 Months -8.6792 6,523 0.933 -27.22712 9.8688

Based on observed means. The error terin is Error,

Oneway Numbers-of Syllable-Per-Utterance IDS&ADS)

ANOVA

Sum of Squares df Mean Square F Sig. |
Between Groups 1282.834 1 1282.8341 87.494 0
Within Grouns 10527.27 718 14.662
" [Totat 11810.1 719




General Linear Model of No of Syllable

Levene's Test of Equality of Error Variances(a)

F

dfl

df2

Sig.

14.703

708

0
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Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

A Design: Intercept + AGE + SEX + AGE * SEX
Tests of Between-Subjects Effects
Dependent Variable: NOOFSYLL
Source Type HI Sum of df  {Mecan Square| F Sig. | Noncent. | Observed
Squares ; Parameter | Power(a)
Corrected Model 1922.315(b) 11 194.756] 12.383 0l 136213 1
Intercept 14589 1 14589(1033.761 0] 1033.761 I
AGE 134.335 1 134.335 9.519[0.002 9.519 0.869
SEX 1536.924 5 307.385)..21.781 0] 108.905 1
AGE * SEX 2511057 5 50.211 3.558]0.003 17.79 0.921
Error 99911683 708 14.113
Total 26503 720
Corrected Total 11944 719
A Computed using alpha = 05
B R Squared = .16 ji(Adjusted R Squared =.143)
Post Hoc Tests
Age
Multiple Comparisons
Dependent Variable: NOOFSYLL
Dunnett T3
(D) Age (J) Age  {Mean Dnfference| Std. Error Sig. 95% Confidence Interval
{I-]) Lower Bound | Upper Bound
New Bomn_ {3 Months 0.6083 0.485 0.791 -0.4843 1.701
6 Months 1.2833(*) 0.485 0.006 0.2229 2.3438
9 Months 0.4917 0.485 0.965 -.6477 1.631
12 Months 2.50E<02 0.485 1 -1.209 1.259]
Adult 32667(*) 0485 0 -5.2667 -1.2667
3 Months  |New Bom :0:6083 0.485 0.7%1 -1.701 0.4843
6 Months 0.675 0.485 0.458 -0,2941 i.6441
9-Months -0.1167 0.485 I -1.1722 0.9388
12 Months -0.5833 0.485 0.886 «1.7409 0.5742
Adult =3.8750(%) 0.485 0 -5.8301 -1.9199
6 Months? |New Bormn -1.2833(%) 0.485 0.006 -2.3438 -0.2229
3 Months -0.675 0.485 0.458 -1.6441 0.2941
9 Months -0.7917 0.485 0.29 -1.8137 0.2304
12 Months -1.2583(*) 0.485 0.017 -2.3857 -0.131
Adult -4.5500(*) 0.485 0 -6.4879 -2.6121
9 Months  [New Born -0.4917 0.485 0.965 -1.631 0.6477
3 Months 0.1167 0.485 1 -0.9388 1.1722
6 Months 0.7817 0.485 0.29 -0.2304 1.8137
12 Months -0.4667 0.485 0.986 -1.6683 0.733
Aduit «3.7583(*) 0.485 0 -5.739 -1.7776
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(1) Ape {I) Age |Mean Difference| Std.Emror | - Sig. 95% Confidence Interval
{I-N Lower Bound | Upper Bound

12 Months |New Born -2.50E-02 0.485 1 -1.259 1.209
3 Months 0.5833 0.485 0.886 -0.5742 1.7409
6 Months 1.2583(*) 0.485 0.017 0.131 2.3857
9 Months 0.4667 0.485 0.986 -0.735 1.6683
Adult -3.2917(%) 0.485 0 -5.3264 -1.2569

Adult New Bom 3.2667(%) 0.485 0 1.2667 5.2667
3 Months 3.8750(*) 0.485 0 1.9199 5.8301
6 Months 4.5500(*) 0.485 0 2.6121 6.4879
9 Months 3.7583(%) 0.485 0 1.7776 5.739
12 Months 3.2617(%) 048RS 0 1.256% 5.3264

Based on observed means. The error term is Error.

* The mean difference is significant at the .05 level:

General Linear Model of Proportion FO Mean

Levene's Test of Equality of Error Variances(a)

F dfl df2 Sig.
1.689 9 20 0.158

Tests the null hypathesis that the errar variance of the dependent variable is equal across groups.

A Design: Intercept + AGE # SEX+ AGE * SEX
Tests of Between-Subjects Effects
Dependent Variable: MEAN
Source Type I1I Sum of df - |Mean Square F Sig, | Noncent. | Observed
Squares Parameter | Power(a)
Corrected Model .194(b) o —2:16E-02 0.872]0.564 7.849 0.306
Intercept 34,048 1 34.048| 1375.123 0] 1375,123 1
AGE 7.37E-02 4 1.84E-02 0.744{0.573 2977 0.198
SEX 3.47E-02 1 3.47E-02 1.401] 0.25 1.401 0.204
AGE * SEX B.60E-02 4 2.158-02 0:868|7 0.5 3.471 0.227
Error 0.495 20{  2.48E-02
Total 34.738 30
Corrected Total 0.69 29
A Computed using alpha = .05
B R Squared = .282 (Adjusted R Squared =-.041) -
Homogeneous Subsets
Duncan(a,b)
Age N Subset

Newbarn 6 0.9867

12 Months 6 1.0433

3 Months 6 1.0733

9 Months 6 1.0783

6 Months 6 1.14

[Sig. 0.144

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square{Error) = 2.476E-02.

A

Uses Harmonic Mean Sample Size = 6.000. -
Alpha = .05.




General Lincar Model of Proportion Semitone

Levene's Test of Equality of Error Variances(a)

F

dfl

df2

Sig.

3.766

9

20

0.006
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Tests the nuil hypothesis that the error variance of the dependent variable is equal across groups.

A Design: [ntercept + AGE + SEX + AGE * SEX
Tests of Between-Subjects Effects
Dependent Variable: RANGE
Source Type lll Sumof | df |MeanSquare F Sig. | Noncent, | Observed
Squares Parameter | Power(a)
Corrected Model 761(b) 91  8.46E-(2 2.284] 0.06]  20.553 0.745
Intercept 37.61 1 37.6111015.378 0] 1015.378 1
AGE 2.82E-02 4| | 7.04E-03 0.19]0.941 0.76 0.082
SEX 0.21 1 0.2} 5.6710.027 5.67 (.62
AGE * SEX 0525 4 0.131 3.53110.025 14,124 0.77
Ermror 0741 20[ 13.70E-02
Total 39.112 30
Corrected Total 1.502 29
A Computed using alpha= .05
B R Squared = .507 (Adjusted R Squared = .285)
Post Hoc Tests
Age of Child
Multiple Comparisons
Dependent Variabie: RANGE .
Dunnett T3
(1) Age () Age “|Mean Difference; Std. Error Sig, 95% Confidence Interval
(I-J) Lower Bound | Upper Bound
New Bom |3 Months -2.00E-02 0.111 1 -0.2732 0.2332
6 Months -4.33E-02 g.111 1 -0.6383 0.5516
9 Months -1.67E-02 0.111 i -0.6369 0.6036
12 Manths $83E-02 0.111 0.997 -0.2114 0.3081
3 Months  [New Bom 2.00E-02 Y a Gelll 1 -0.2332 0.2732
6 Months -2.33E-02 111 1 £0.6527 0.6061
9 Months 333E-03 0.111 1 0.6567 0.6633
12 Months 6.83E-02 0.111 0.707 -8.63E<02 0.223
6 Months . [New Born 4.33E-02 0.1 1 205516 0.6383
3 Months 2.33E-02 0.111 i 06061 0.6527
9 Months 2.67E-02 0.111 1 -0.6961 0.7495
12 Months 9.17E-02 0.111 0.998 -0.5016 0.6849
9 Months  [New Bom 1.67E-02 0.111 - -0.6036 0.6369
3 Months «3.33E-03 0.111 1 «0.6633 0.6567
6 Months -2.67E-02 0.111 1 -0.7495 0.6961
12 Months 6.50E-02 0.111 1 -0.5563 0.6863
12 Months {New Bom -4.83E-02 0.111 0.997 -0.3081 0.2114
3 Months -6.83E-02 0.111 0.707 -0.223 8.63E-02
6 Months =9.17E-02 0.111 0.998 -0.6849 0.5016
9 Months -6.50E-02 0.111 1 -0.6863 0.5563

Based on observed means. The error term is Etror.




General Linear Model of Semitone Fundamental Frequency

Levene's Test of Equality of Error Variances(a

F

dfl

df2

Sig.

2.235

11

708

0.011

1n

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

A Design: Intercept + AGE + SEX + AGE * SEX
Tests of Between-Subjects Effects
Dependent Variable: SEMITONES
Source Type Il Sumof | df |Mean Square F Sig. | Noncent. | Observed
Squares Parameter | Power(a)
Corrected Model 2243.155(b) 11 203.923 5.799 0]  63.185 I
Intercept 159481.6 1 159481.6] 4534.912 0| 4534912} 1
AGE 421.999 5 844 2.4]0.036 12 0.765
SEX 82.669 1 82.699 2.35210.126 2.352 0.334
AGE * SEX i738.458 5 347.692 9.887 0] 49434 i
Error 24898.6] 708 35.168
Total 186623.4 720
Corrected Total 27141.76 719
A Computed using alpha = .05
B R Squared = .083 (Adjusted R Squared = .068)
Post Hoc Tests
Age of Child
Multiple Comparisons
Dependent Variable: SEMITONES
Dunnett T3
(1) Age (1) Age “|Mean Difference|Std..Emor Sig. 95% Confidence Interval
(I-J) Lower Bound | Upper Bound
New Born {3 Months -0.77881 0.766 0.998 -3.1991 1.641483
6 Months 081356 0.766 0.996 -3.18198 1.554859
9 Months -0.25534 0.766 i -2.51315 2.002472
12 Months 0:493971 0.766 1 -1.51117 2.499108
Adult 1.392583 0:766 0:399 -0.53686 3.322027
3 Months  |New Botn 0.778806 0.766 0.998 -1.64148 3.199096
6 Months -3.48E-02 0.766 1 -2.76918 2.700276
9 Months 0.523467 0.766 ! -2.11756 3.164494
12 Months 1.272777 0.766 0:854 -1.15859 3.704144
Adult 2.171389 0.766 0,103 -0.19885 4.541629
6 Months _ |New Born 0.813559 0.766 0.996 ~1.55486 3.181977
3 Months 3.48E-02 0.766 1 -2.70028 2.769781
9 Months 0.55822 0.766 1 -2.03545 3.151886
12 Months 1.30753 0.766 0.805 -1.07206 3.687119
Adult 2.206142 0.766 0.076 =0.11101 4.523291
9 Months  |New Born 0.255339 0.766 1 -2.00247 2.51315
3 Months -0.52347 0.766 1 -3.16449 2.117559
6 Months -0.55822 0.766 1 -3.15189 2.035446
12 Months 0.749309 0.766 0.997 -1.52037 3.018989
Adult 1.647922 0.766 0.343 -0.55594 3.85178
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(1) Age (J) Age {Mean Difference| Std. Error Sig. . 95% Confidence Interval
(2] Lower Bound | Upper Bound
12 Months |New Born 049397 0.766 1 -2.49911 1.511167
3 Months -1.27278 0.766 0.854 -3.70414 1.15859
6 Months -1.30753 0.766 0.805 -3.68712 1.07206
9 Months -0.74931 0.766 0.997 -3.01899 1.52037
Adult 0.8398612 0.766 0.939 -1.04478 2.842002
Adult New Bom -1.39258 0.766 0.399 -3.32203 0.536862
3 Months -2.17139 0.766 0.103 -4.54163 0.198851
6 Months -2.20614 0.766 0.076 -4.52329 0.111008
9 Months -1.64792 0.766 0.343 -3.85178 0.555937
12 Months -0.89861 0.766 0.939 -2.842 1.044778
Based on observed means. The error term is Error.
* The mean difference is significant at the .05 level,
Oneway of Syllable Duration(IDS&ADS)
ANOVA
Sum of Squares df Mean Square F Sig. |
Between Groups 1495199 i 14951991  31.025 ¢
Within Groups 34602434 718 48192.81
Total 36097633 719
General Linear Model of Syllable Dueation
Levene's Test of Equality of Error Variances(a
F dri df2 Sig.
4.756 11 708 0

Tests the null hypothesis that the error variance of the dependent variable is equal across groups.

A Design: Intercept £ AGE + SEX + AGE * 5EX
Tests of Between-Subjects Effects
Dependent Variable: SYLLDURA

Source Type Il Sumof | di— |Mean Square F Sig. | Noncent. | Observed

Squares - Parameter | Power(a)

Corrected Model 1886939.315(h) 1l 171539.9 3.55 0 39.051 0.997
Intercept 74717538 1| . 74717538} 1546.301 0 1546.301 1
AGE 1572550 5| ~ 314510.1 6.509 0. 32.544 0.998
SEX 15503.17 1 15503017 0.3210.571 0.321 0.087
AGE * SEX 298885.9 S| S9TTLIY 1.237] 0.29 6.186 0.442
Error 34210694 708]  48320.19
Total 1L.UIE+H08 720
Corrected Total 36097633 719
A Computed using alpha = .05
B R Squared = .052 (Adjusted R Squared = .038)
Post Hoc Tests
Age

Multiple Comparisons




Dependent Variable: SYLLDURA

i3

Dunnette T3
(I) Age (5) Age. |Mean Difference{ Std. Error Sig. 95% Confidence Interval
(-0 Lower Bound | Upper Bound

New Born |3 Months 8.43313 28.378 1 -84.527 101.3936
6 Months 26.3083 28.378 0.998 -56.1975 108.8142
9 Months 18.3583 28.378 I -71.9424 108.659
12 Months 30.925 28.378 0.999] - -68.4254 130.2754
Adult 139.0833(*) 28.378 0 67.2516 210.9151

3 Months  [New Bom -8.4333 28378 1 -101.394 84.527
6 Months 17.875 28.378 1 -64.134 96.884
9 Months 9.925 28.378 1 -79.9273 99.7773
12 Months 22.4917 28.378 1 -76.4512 121.4345
Adult 130.6500(*) 28.378 0 59.3882 201.9118

6 Months  [New Born =26.3083 28.378 0.998 -108.814 56.1975
3 Months =17.875 28.378 1 -99.884 64.134
9 Months ~785 28.378 1 -86.9051 71.0051
12 Months 46167 28.378 1 -84.6301 93.8634
Adult 112:07750(%) 28.378 0 56.187 169.363

9 Months  INew Born -18.3583 28.378 1 -108.659 71.9424
3 Months -9.925 28.378 1 -99.7773 79.9273
6 Months 795 28.378 1 -71.0051 86.9051
12 Months 12,5667 28.378 1 -§3.899 109.0323
Adult 124.7250(*) 28.378 0 53.0329 188.4171

12 Months |New Bormn -30.925 28.378] " © - _0.999 -130.275 68.4254
3 Months -22.4917 28.378 1 -121.435 76.4512
6 Months -4.6167 28.378 i - -93.8634 84.6301
9 Months -12.5667 28.378 i -109.032 83.899
Adult 108.1583(*) 28.378 0.001 28.6238 187.6929

Adult New Born -139.0833(*) 28.378 0 -210.915 -67.2516
3 Months -130.6500(*) 28.378 G -201.912 -59.3882
6 Months «112.7750(*) 28.378 0 -169.363 -56.187
9 Months -120.7250(*) 28.378 0 -188.417 -53.0329
12 Months -108.1583(*) 28.378 0.001 -187.693 -28.6238

Based on observed means, The error term is Error,

* The mean difference is significant at the .05 level.

Oneway Utterance Duration (IDS&ADS)

ANCVA

Sum of Squares df Mean Square F Sig.

Between Groups 15985470 I 15985470 18.203 0

Within Groups 6.31E+08 718 878187.3

Total 6.47E+08 719

General Linear Model of Utterance Duration

Levene's Test of Equality of Error Variances(a)

F df} df2 Sig.
7.625 11 708 0

Tests the nuli hypothesis that the error variance of the dependent variable is equal across groups,




A

Tests of Between-Subjects Effects
Dependent Variable: UTTDURA

Design: Intercept + AGE + SEX + AGE * SEX

174

Source Type I11 Sum of df |Mean Square F Sig. { Noncent. | Observed
Squares Parameter | Power(a)
Corrected Model | 49035179.849(b) 11 4457744 5.282 0] . 58.105 1
Intercept 9.91E+08 1|  9.91E+08| 1174.005 0] 1174.005 1
AGE 21842088 5 4368418 5.176 0] 25.882 0.987
SEX 1406886 1 1406886 1.66710.197 1.667 0.252
AGE * SEX 25786206 5 5157241 6.111 0] 30.556 0.996
Error 5.97E+08 708 8439107
Total 1.64EH)9 720
Corrected Total 647E+08] 719
A Computed using alpha="05
B R Squared = 076 (Adjustéd R'Squared = .061)
Post Hoc Tests
Age
Multiple Comparisons
Dependent Variable: UTTDURA
Punnett T3
(1) Age ()) Age |Mean Difference! Std. Error Sig. 95% Confidence Interval
(N Lower Bound | Upper Bound
New Bom {3 Months 146:53 118:597 0.891 -145.87 438.92
6 Months 312:08(%) 118.597 0.042 5.62 618.53
9 Months 160:18 118.597 0.831 -138.11 458.48
12 Months 158.1 118.597 0879 -152.85 469.05
Adult =244:44 118:597 0.749 -669.94 181.06
3 Months  |[New Bomi -146.53 118.597 0.891 -438.92 145.87
6 Months 165.55 118.597 0.846 -147.53 478.63
9 Months 13.66 118.597 1 -261.44 318.75
12 Months 11.58 118.597 1 -305.89 329.04
Adult -390.57 118.597 0.109 -821.17 39.23
6 Months _ |New.born -312.08(*) 118.597 0042 «518.53 -5.62
3 Months -165.55 118.597 0.846 -478.63 147.53
9 Months -151.89 118.597 0.923 470.45 166.66
12)Months -153.97 118.597 0.935 -484.36 176.41
Adult -556.52(*) 1 18(597 0.003 <996.14 -116.89
9 Months. {New Born -160:38 118.597 0.831 <458.48 138.1t
3 Months -13.66 118.597 1 -318.75 291.44
6 Months 151.89 118.597 0.923 -166.66 470.45
12 Months -2.08 118.597 1 -324.93 320.76
Adult -404.63 118.597 0.09 -838.73 29.48
12 Months _|New Born -138.1 118.597 0.879 -469.05 152.85
3 Months -11.58 118.597 1 -329.04 305.89
6 Months 153.97 118.597 0.935 -176.41 484.36
9 Months 2.08 118.597 1 -320.76 324.93
Adult -402.54 118.597 0.108 -845.21 40.13
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(1) Age (J) Age |Mean Difference| Std. Error Sig. 25% Confidence Interval
(i-1) Lower Bound | Upper Bound
Adult New Born 244.44 118.597 0.749 -181.06 669.94
3 Months 390.97 118.597 0.109 -39.23 821.17] -
6 Months 556.52(*) 118.597 0.003 116.89 996.14
9 Manths 404.63 118.597 0.09 -29.48 838.73
12 Months 402.54 118.597 0.108 -40.13 845.21

Based on observed means. The error term is Error.,
The mean difference is significant at the .05 level.
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Assertives 831 402 579 597 748
Questions 705 435 430 263 325
Directives 739 277 426 630 662

Expressives 1068 1032 1630 955 574
nteraction-managemen| 113 74 55 29 60
3456 2220 3120 2474 2369
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Appendix H and I are in a diskette form. They are created on Windows’
95. The file name are LFN (Long File Name format). For Raw Data of Acoustic
Analysis, the file name is SPSS 7.5.1. For Transcription and Analysis of Speech
Acts, the file name is MS Excel 97. The ways to open these files are the following.
Double click the file name of the file, which you/dgsire to look at. These file names
on Windows Explorer can extract these files in thediskette to the specific folder, as
specified in the directory. The system software to investigate data of these
appendices is MS office 97, SPSS for Windows release 7.5.1, and Winzip 6.3 (32
bit). The diskette is keptat Linguistic Research Unit, Infant Directed Speech
Project, Department of Linguistics, :




190

~ Biography

Mrs. Chayada Thanavisuth was born on 30 April 1968 in Amphur Muang,
Saraburi. She graduated Bachelor degree in Education- Secondary Education from
Faculty of Education, Chulalongkom University in 1989. In 1992, she graduated
Master of Arts in Linguistics- English as a Second Language from Department of
Linguistics, California State University of Fresno, USA. In 1993, she continued
her Ph.D. program in Linguistics at Department of Linguistics, Chulalongkorn
University.




	References
	Appendix
	Vita

	Button1: 


