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Introduction: Jotsoma Village

Language family Tibeto-Burman

Place spoken Western Angami, Kohima
Nagaland, NE India

Number of speakers 2458 (2011 census)
Number of tones 4
Types of tones Register

Number of vowels 6




Introduction: Standard Angami Vs Jotsoma Angami

Standard Angami
Word Tone Meaning
T1 To incline
12 Fat
/pe/ |T3 Bridge
T4 Shiver
T5 Shoot
Jotsoma Angami
Word Tone Meaning
T1 to use
T3 three
fsef T4 to meet
T5 to snatch
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Terhiija, V., & Sarmah, P. (2024). Voice Onset time in Angami. Linguistics
of the Tibeto-Burman Area
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Normalized FO contours of Jotsoma Angami tones produced by 16
speakers (8 Males)
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Introduction: Standard Angami Vs Jotsoma Angami

English Jotsoma Jotsoma tone Standard Angami | Standard Angami
tone

go + imperative /vo + lie/ TiT1 /vo + lie/ T1T5

build + imperative /k"e + lie/ T1T1 /pfle + lie/ T1T5

pick + imperative [to+ lie/ T1T1 [to+ lie/ T1T5

clean + imperative /me +sa+lie/ |T4T1T1 /me + sa + lie/ TATAT5S

drive + imperative /se + ta + lie/ T1T1T1 /se + ta + lie/ TA1T1T5

white + human /ke + kra + ma/ |T4T1T1 /ke + kra + mia/ TATAT5

marker
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Introduction: Standard Angami Vs Jotsoma Angami

Jotsoma Standard Angami | English
/zarsi/ /sheko/ maize
/kMulPu/ /tsiehusi/ gooseberry
/pi/ Itsie/ mushroom
'shatMoli/ /kerieli/ Frying pan
Itek™i/ Itepfi/ monkey
/k"Ve/ Ipfhe/ wait

/po/ /puo/ one

lazo/ /azo/ mother




Literature Review: Tonal Co-articulation

Carryover Effect
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Literature Review: Tonal Co-articulation

Anticipatory Effect
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1 |iterature Review: Tonal Co-articulation

Author & year Language Coarticulatory effects
Xu

A, METRELL Carryover Assimilation

Wi Cantonese Anticipatory Dissimilation

(2006)
Ganc(jfgugrzle)t al. Thai

Anticipatory effects dissimilate and assimilate;

Sarmah et al. - Carryover effects assimilate

(2015)

Zhang & Liu (2011)

Chang et al.
(2012)

Tianjin Chinese

Malaysian Hokkien

Dissimilating carryover effects

Terhiija et al.
(2023)

Standard Angami

Dissimilation on higher tones
Assimilation on lower tones




- Data and Methodology

« Data recorded in April 2024 & April 2025.

» 64 distinct meaningful trisyllable sequences:
CV,.CV,.CV,, four cases of V.C.CV,.CV..

» Total 2688 trisyllable tokens were analyzed for this study.

Distribution of speakers (n=14)
Mean age: 33.1 (SD=3.3)

Sentence

Carrier

Isolation

po mu po pe vor (T1-T5-T5)

a mu po pe puba (T1-T5-T5)

mu po pe (T1-T5-T5)

s/he tragopan one shoot bring

| tragopan one shoot said

tragopan one shoot

s/he shot and brought one tragopan

| said shot one tragopan

Shot one tragopan




Data and Methodology

* Extract FO from V,.CV,.CV,
« Z-score normalization (Rose,1987)
« gam( FO ~ Tone_S1 + Tone_S3+ s(Time, by = interaction(Tone_S1 , Tone_S3), k = 30))

« Using the emmeans R package
means<-emmeans (gam-model,pairwise~Tone S3,adjust="Bonferroni")
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Tonal Coarticulation: Anticipatory Effect

Result : Anticipatory effect
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Anticipatory effect on T1

0 The lower the following tone the
higher is the preceding tone
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Statistical Result: Anticipatory effect on T1

T1T1(X)
Intercept
Tone_S3T3
Tone_S3T4
Tone_S3T5

T4T1(X)
Intercept
Tone_S3T3
Tone_S3T4
Tone_S3T5

Estimate
0.9
0.1
0.2
0.5

Estimate
0.9
0.1

0.3
0.6

Std. Error
0.06
0.05

0.05
0.05

Std. Error
0.05
0.05

0.05
0.05

t value
14.6
2.3

4.08
8.9

t value
16.8
2.9

6.02
10.8

Pr(>[t])
<.0001 ***
0.01 *
<.0001 ***
<.0001 ***

Pr(>|t])
<.000]1 ***
0.003 **

<.0001 ***
<.0001 ***

T3T1(X)
Intercept
Tone_S3T3
Tone_S3T4
Tone_S3T5

T5T1(X)
Intercept
Tone _S3T3
Tone_S3T4
Tone _S3T5

Estimate
0.9
0.1
0.3
0.5

Estimate
0.9
0.07

0.2
0.5

Std. Error
0.06
0.05

0.05
0.05

Std. Error
0.07
0.05

0.05
0.05

t value

14.7
2.6
6.1
10.8

t value

13.1
1.4
4.3
9.4

Pr(>]t])
<.0001 ***
0.009 **

<.0001 ***
<.0001 ***

Pr(>|t])
<.0001 ***
0.1

<.0001 ***
<.0001 ***



Tonal Coarticulation: Carryover Effect
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Carryover effect on T1

T1 & T4 gives dissimilatory

effect

i

T3 & T5 gives assimilatory

effect
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Statistical Result: Carryover effect on T1

(X)TiT1
Intercept
Tone_S1T3
Tone_S1T4
Tone_S1T5

(X)T1T4
Intercept
Tone_S1T3
Tone_S1T4
Tone_S1T5

Estimate
0.9

0.02
0.02
-0.01

Estimate
1.1
0.1

0.1
-0.009

Std. Error
0.1

0.04

0.04

0.04

Std. Error
0.05
0.05

0.05
0.05

t value
9.1
0.5
0.4
-0.3

t value
20.07
1.9

2.3
-0.1

Pr(>[t])
<.0001 ***
0.5

0.6

0.7

Pr(>[t])
<.0001 ***
0.04 *
0.02 *

0.8

(X)T1T3
Intercept
Tone_S1T3
Tone_S1T4
Tone_S1T5

(X)T1T5
Intercept
Tone _S1T3
Tone_S1T4
Tone_S1T5

Estimate
1.08
0.02

0.08
-0.05

Estimate
1.4
0.08

0.1
0.005

Std. Error
0.07
0.05

0.05
0.05

Std. Error
0.06
0.05

0.05
0.05

t value

14.4
0.5

1.5
-1.1

t value

22.9
1.5
2.7
0.09

Pr(>]t])
<.0001 ***
0.5

0.1
0.2

Pr(>|t])
<.0001 ***
0.1

0.005 **
0.9



Summary

0 The anticipatory effect is more prominent than the carryover
effect

0 The assimilatory or dissimilatory anticipatory effect of T1, T4
and TS5 on S2 is statistically significant

0 T1 and T5 exert the most effect

0 Non-adjacent tone also contributes to the effect
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