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Abstract

An experiment was conducted to investigate changes in the fundamental frequency (FQ)
contours of Thai tones in connected speech as a function of stress. Thai has five tones:
mid, low, falling, high, and rising. Stimuli consisted of 25 pairs of ambiguous target
sentences with disambiguating context, produced at a conversational speaking rate.
One member of each pair contained a 2-syllable noun-verb sequence exhibiting a - -
stress pattern, the other member a 2-syllable noun compound exhibiting a - - stress
pattern. Acoustic analysis revealed that FQ contours of stressed syliables more closely
approximate Fg contours in citation forms than those of unstressed syllables. The
degree of approximation is primarily determined by syllable structure and the
interaction between adjacent tones. In contrast, Fg contours of unstressed syllables
undergo a more complex process. The average height of all five tones can be classified
into three tonal registers: low, mid, and high. The low register comprises the low and
the rising tones, the mid register the mid tone, and the high register the falling and the
high tones. Based on shape, the falling and high tones are distinguished within the high
register, the low and rising tones within the low register. Therefore, a five-way contrast
among all five tones appears to be maintained in both stressed and unstressed
syllables. In addition, two statistical parameters, average Fg and coefficient of variation,
are proposed for a machine model to automatically detect stressed and unstressed
syllables.
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Introduction

The impetus for this research arose during an investigation on automatic
detection of stress in Thai by computer—part of an ongoing research project on
automatic speech understanding of Thai at Purdue University. It is of primary
interest to be able to formulate an algorithm that will extract and utilize
acoustic correlates of stress such as fundamental frequency (Fp), duration, and
intensity of the speech waveform to identify the location of stressed and
unstressed syllables and, if possible, to assign them to their appropriate tonal
categories. Thus, it is necessary to develop guantitative measures that will
enable computers to accurately perform the task.

Stress in Thai has been investigated in the past by many linguists
(Henderson, 1949; Noss, 1964; Warotamasikkhadit, 1967; Hiranburana, 1971;
Surintramont, 1973; Gandour,1975; Luangthongkam, 1977; Sutadarat, 1978;
Luksaneeyanawin, 1983), and many stress placement rules have been
postulated. In terms of pitch, those researchers generally agreed on the
phonetic realization of stress in "linker syllables” (Bee, 1975). However, the
effects of stress on Fg contours of unstressed non-linker syllables remain a
subject of much controversy up to the present. The disagreement revolves
arcound the issue of whether or not lexical tones of unstressed syllables
undergo tone neutralization, i.e., whether or not Fp contours of all or some of
the five tones lose their identities in both height and shape. Of those earlier
studies, only a few have presented acoustic-phonetic information on the
realization of stress in terms of Fp.

Hiranburana (1971, 1972) presented instrumental findings on stress at
the word level. Changes in Fp contours were shown to vary depending on
degree of stress. Her results were based on observations of the pattern of
changes in Fop contours of unstressed syllables obtained from non-final
syllables of polysyllabic words, monosyllabic grammatical words, the first
sylllable of institutionalized compounds, and the reduplicator of the completely
reduplicative forms. She concluded that Fg contours of the five lexical tones are
neutralized to three level tones: high, mid, and modified low.

Gandour (1975) argued against tone neutralization in fast casual speech
by presenting acoustical measurements of Fg contours of the initial syllable in
pairs of bisyllabic noun compounds distinguished minimally or near-minimally
by the lexical tone of the initial syllable. His findings indicated no changes in
contour tones of unstressed syllables. He concluded that the five lexical tones
of unstressed syllables maintain their basic canonical shapes as in citation
forms, despite being shorter in duration, so that the five-way contrast is intact.

Luksaneeyanawin {1983) extended the phonetic analysis of stress beyond
the word level. Based on acoustic and auditory analyses of passages read by
two speakers, her descriptions of Fg contours of unstressed non-linker
syllables were generally in agreement with Hiranburana's, except those of the
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rising tone. It appears that she also favors the existence of tone neutralization
in unstressed non-linker syllables.

The findings in all three aforementioned studies are unfortunately very
difficult to interpret because none of them isolated stress from other
confounding factors affecting the realization of Fo contours, such as tonal
coarticulation, declination and intonation. It is well known that tonal
coarticulation or the interaction between adjacent tones plays a major role in
determining the height and shape of Fg contours of tones (Shen 1990).
Therefore, their results might not be due to the manifestation of stress alone,
but to other factors as well.

The aim of this study is to investigate changes in Fg contours of the five
Thai tones in connected speech as a function of stress by using a more
systematically controlled experiment so that the effects of stress may be
accurately assessed and quantified. The focus will primarily be on the effects of
stress occurring in bisyllabic noun compounds. Compounds in Thai are very
important not only because of their high frequency of occurrence, but because
they provide us with a window to see how prosody may potentially be used by
listeners to resolve ambiguities in Thai. The study will attempt to answer
questions concerning the effects of stress on individual tones and the
constrastive relationship of lexical tones in both stressed and unstressed
syllables. Findings will be interpreted In terms of their relevance to the
description of sentence prosody in Thai. Implementation issues regarding
automatic stress detection will also be addressed.

Method

Subjects

Three native speakers of Thai at Purdue University participated in this
preliminary study. CT, male, 22 years old, was an undergraduate student; KW
and SU, female, 25 and 32 years old, respectively, were graduate students. All
three subjects were native speakers of Bangkok Thai dialect and were naive
with respect to the purpose of the experiment.

Materials

Stimuli consisted of 25 pairs of ambiguous target sentences. The two
members of each pair contained six segmentally identical syllables including
two target syllables. The first member (a) contained a 2-syllable noun-verb
sequence exhibiting a - - stress pattern, the second member (b) a 2-syllable
noun compound exhibiting a - - stress pattern. The diacritic - represents an
unstressed syllable, - a stressed syllable. To minimize tonal coarticulation
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effects, the two target syllables were embedded at the beginning of the
sentence, hence only anticipatory coarticulation on the first syllable is present,
while carryover coarticulation is eliminated. Thai tones are more greatly
influenced by carryover than anticipatory coarticulations (Gandour et al., in
press). The tones of the two target syllables were also varied to represent all
possible two-tone combinations of five Thai tones so that anticipatory
coarticulations in all contexts are considered. Of 25 two-tone combinations,
only four were fully voiced throughout (MH, MR, LF, and FH); the other 21 two-
tone combinations had intervening voiceless obstruents. To maximize the
speaker's likelihood of being able to naturally produce the utterence according
to its intended meaning, each utterance was preceded by a few sentences of
disambiguating context. A list of the target sentences with their disambiguating
contexts is included in the Appendix. |

Recording Procedure

Speakers were asked to read a target sentence along with a few sentences
of disambiguating context typed in Thai script on a 5 x 8 in. card. Cards were
presented in random order and speakers were not told which of the sentences
in the paragraph was the target sentence. They were also instructed to produce
the sentences at a conversational speaking rate, i.e., at a rate they considered
representative of their conversational speech. A random order of presentation
and a sufficient pause provided between items were intended to minimize
changes in speaking rate and learning or list-reading effects, thus maximizing
the likelihood of speakers being able to produce natural sounding utterances.
To avoid start and end effects, extra cards were placed at the top and bottom of
the deck.

Recordings were made in a soundproof booth using a Sony ECM-66B
unidirectional microphone and a Marantz PMD-420 tape recorder. Speakers
were seated and wore a custom-made headband that maintained the
microphone at a distance of 20 cm. from the lips. For each speaker, the total
corpus contained 250 utterances (2 members x 25 tonal combinations x 5
repetitions). There were two recording sessions separated by one week to
minimize the possibility of speakers' exaggerating the contrast between the two
members (Price et al.,1990). The (a) members of all pairs were assigned to the
first recording session, the (b) members to the second session. Before the
recording session began, the speakers were allowed to familiarize themselves
with the target sentences. During the session, speakers were asked to reread
any sentences that the investigators deemed "off-target" until an acceptable
version was produced. Each session lasted about 45 minutes.
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Measurement Procedure

The tape-recorded stimuli were low-pass filtered at 10 KHz and digitized
at a sampling rate of 20 KHz by means of a 16-bit A/D converter with a 5-V
dynamic range using the KAY CSL (Computerized Speech Lab) Model 4300
installed on a Gateway 2000 486/33C microcomputer. Cursors were positioned
on a spectrographic display (8 KHz frequency range, 300 Hz bandwidth) to
mark the beginning and end of the target sentence. Total duration of the target
sentence was measured from the release burst of the consonant at the
beginning of the sentence to the cessation of the second and higher formants at
the end of the sentence. Measurement precision was 4 ms, which simply
reflected the resolution of the CSL window when the entire utterance was on
the screen. Pooled across speakers, the mean and standard deviation of
sentence duration were 1.29 s and 0.23 s, respectively, with a range from 0.98
to 1.87 s. The average speaking rate, therefore, was 4.65 syllables per second.

Fo was computed directly from the waveform using a CSL alogorithm that
employs a time domain approach to pitch analysis (modified autocorrelation
with center clipping), with nonoverlapping variable framelength. For a
particular speaker, frame length was determined by his/her pitch range to
ensure that there were at least two complete cycles within a frame. A typical
frame length was 20 to 25 ms. for male speakers, 15 to 20 ms. for female
speakers. Fg analysis sometimes failed to extract a contour from an audio
waveform with lengthy stretches of aperiodicity. Other waveforms were
contaminated by extraneous background noise or voicing overlap. About 3% of
utterances produced by all three speakers were eliminated from the corpus,
which resulted in a total of 752 utterances that were retained for subsequent
analysis.

In this study, only the acoustic features of the first syllable of each two-
tone combination were of primary interest. Its onset and offset were determined
from a simultaneous display of a wide-band (300 Hz) spectrogram with a scale
from 0-8 KHz, energy contour, Fo contour, and audio waveform (see Figure 1).
Tonal onset was defilned as the first Fg value after voiceless obstruents that
coincided with vertical striations in the second and higher formants, or as the
first Fo value of a nasal or liquid. Tonal offset was defined as the last Fg value
preceding the abrupt cessation of the second and higher formants of the vowel,

or as the last Fg value preceding the sudden onset of a nasal or liquid based on
auditory impression.
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Statistical Analysis

Fo contours of individual syllables were equalized for duration on a
percentage scale. Since inter-speaker comparisons were not of interest in this
study, Fo contours were not normalized on a z score scale {(Rose, 1987). Only
for display purposes were Fg contours smoothed by curve-fitting.

In view of the perceptual dimensions underlying Thai tones (Gandour &
Harshman, 1978; Gandour, 1983), statistical analysis was restricted to Fg
height and shape. To evaluate changes in Fg height and shape of the stressed
and unstressed syllables of each tone, mean and standard deviation of raw Fg
trajectories were computed by pooling across all tokens of all sequences of all
three speakers for that particular tone. The mean and standard deviation were
used to assess overall changes in Fo height and shape, respectively. The
standard deviation was further transformed into coefficient of variation to allow
meaningful comparisons across all tones. Coefficient of variation is defined as
the ratio of the standard deviation to the mean expressed as a percentage.
Since raw Fgp values are always positive, coefficient of variation is an
appropriate measure of the relative variability with respect to the mean. The
reason for using coefficient of variation as a measure of changes in tone shape
instead of a finer measure of slope at various points along the contours will be
discussed later with respect to the automatic speech recognition applications.

Results
Stress Effects on Individual Tones
The means and standard deviations of stressed and unstressed syllables

of all 25 two-tone combinations are presented in Table 1, and their
corresponding mean Fg contours are shown in Figure 2.
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Table 1. |
The mean and standard deviation in Hz of each tone in all 25 two-tone

combinations for both stressed and unstressed syllables.

[ Tone | Sequence L Unstressgd syllable Stressed syllable
| M | sD M_ [ sD
MM  1178.70  |4.2015 __ [169.61 __ |5.9036
ML  |177.75 1.9424 167.84 4.6796 ‘I
Mid MF___ [175.21 _ [2.6439  |170.24 _ |2.7572
I MH 177.88 | 0.8967 167.21 __|2.8790
MR |174.75 _ |0.4719 __ |169.75 __ |2.7126
LM 157.00  [3.0314  [151.41 t7.2660
L [162.39 2.481 1163.15 6.1326
| Low | IF 160.72 3.2189 153.74 _ |9.6238
LH _ |16362 _ [3.1215 __ |159.31 __ |6.6696
} IR [162.25 [3.1435  [150.35 _ |6.3734
| FM__ [215.73  [1.6502  [208.25 _ |14.606
| FL __ ]203.2 |0.8178  ]210.13  [8.2688
| Falling FF___ [200.47 0.7144 __ [201.90  [8.7898
FH __ [21096  [2.9327  [193.7 99143 |
FR__ [202.02 _ [0.2921 21155 [6.8270
| HM 20597 [3.1677 | 184.07 | 7.9676
| HL__ |19508  |55785  |174.44 _ |8.9659
| Hgh HF 186.56 2.9353 177.15 9.5601
HH | 19158 |2.8525  |176.12_ |8.7743 l
HR _ |201.94  [5.9971  [184.39 11.003
RM__ 16108 ]1.3424 115875 [6.5621 |
‘ RL__ [169.06  |4.0278  ]167.26  |12.011
Rising RF__ 1164.19  [1.8365  [155.30  |5.8922
| RH ]150.00  [2.3062 157.01 __ [6.7814
| RR 168.41 0.14804 | 165.43 7.3035
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Pooled across all tokens of all sequences of each individual tone, Fg
contours of stressed syllables more closely approximate Fgp contours in citation
forms (Abramson,1962; Gandour et al., 1991) than those of unstressed
syllables in both average Fo height and shape. The degree of approximation is
primarily determined by syllable structure and the interaction between
adjacent tones. In stressed syllables preceding a major phrase boundary, i.e.,
the first syllable in the noun-verb sequence, Fg contours of the so-called static
tones (mid, low, and high) remained virtually unchanged while those of the so-
called dynamic tones (falling and rising) undergo a slight modification and
exhibit less extreme Fg offsets (see Figure 3a). The falling tone does not fall as
far as it does in citation forms; the rising tone does not rise as far. In contrast,
Fo contours of unstressed syllables in noun compounds (see Figure 3b) differ
from those of either citation forms or stressed syllables occurring prepausally.
By comparison to Fg contours in stressed syllables (see Figure 3a), the average
height of all five tones in unstressed syllables is raised. With respect to shape,
the mid, low, and falling tones exhibit relatively level to slightly falling

contours, whereas the high and rising tones show a sharp rise in the terminal
portions of their contours.
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The overall mean, standard deviation, and coefficient of variation of each
tone in stressed and unstressed syllables are given in Table 2. Comparisons in
average Fg height and coefficient of variation between stressed and unstressed
syllables are also shown in Figure 4a and 4b, respectively.

Table 2.
The overall mean, standard deviation, and coefficient of variation of all five
tones for stressed and unstressed syllables.

e
Overall mean Standard deviation Coefficient of |
| | (Hz) _ (Hz) | variation (%)

I

Unstressed | Stressed | Unstressed | Stressed _IUnsh'essed Stressed
Mid 176.86 168.93 |1.4882 3.6970 -r-0'8415 2.1885

Low |161.20 |15559 |2.9913 [7.1780 |1.8557 |4.6133

Falling |206.48  [205.11 [0.6186 |9.3419 10.2996 [4.5547

| {
High 196.23 179.24 1(4.0700 9.1970 2.0741 !_5. 1313

o EEE—— el e

| Rising |164.35 [160.75 [1.1114 |7.3636 |0.6762 |4.5808
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With respect to average Fo (see Figure 4a), all five tones of unstressed
syllables appear to have higher average Fg than those of stressed syllables.
Dynamic tones (falling and rising) have less of a difference in average Fg than
static tones (mid. low, and high). With respect to coeffilcient of variation {see
Figure 4b), the opposite seems to be the case. All five tones of unstressed
syllables appear to have smaller coefficient of variation than those of stressed
syllables {see Figure 4a). Dynamic tones have more of a difference in coefficient
of variation than static tones. Furthermore, the difference in coefficient of
variation appears to be more dramatic than the difference in average Fo.

Stress Effects on the Pattern of Contrast among the Flve Tones

The contrastive relationship among the five tones is maintained in both
stressed and unstressed syllables (see Figure 3). In stressed syllables, as in
citation forms, a five-way contrast is maintained in terms of both average Fg
height and shape despite less extreme Fg offsets of the falling and the rising
tones. In unstressed syllables (see Figure 5a), the flve lexical tones can be
divided into three subgroups with respect to average Fg: 1) falling and high, 2)
low and rising, and 3) mid. The falling and high tones appear to be higher than
the mid, low, or rising tones; the low and rising tones appear to be lower than
the mid, falling, or high tones; the mid tone, in turn, is intermediate between
these other two subgroups. Hence, it appears that a three-level tonal register is
maintained: low, mid, and high. The low register corresponds to the subgroup
with the low and rising tones, the mid register to the subgroup with the mid
tone, and the high register to the subgroup with the falling and high tones.
Also, in unstressed syllables, the two tones within each of the high and low
tonal registers appear to be distinguished on the basis of coefficient of variation
(see Figure 5b). Within the high register, the high tone exhibits greater
variability than the falling; within the low register, the low tone shows greater
variability than the rising. These differences in coefficient of variation
correspond to differences in shape between the falling and high and between
the low and rising tones (see Figure 3b). The high and rising tones exhibit
rising contours in their terminal portions, whereas the falling and low tones do
not. Therefore, despite differences in height and shape of the tones in
unstressed and stressed syllables, a five-way tonal distinction appears to be
maintained but in a different tonal space (compare Figures 3a and 3b).
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Discussion
Tonal Contrasts in Stressed and Unstressed Syllablés in That

The major finding of this study is that tonal contrast among all five Thai
tones are preserved in both stressed and unstressed syllables in a context of
bisyllabic noun compound versus a noun-verb sequence despite changes in
both average Fg height and shape of tonal contours. The observed changes in
Fo contours are clearly different from those observed in linker syllables where
tone neutralization occurs. The function of the stress rule observed in this
study appears to be to distinguish between compounds, noun or verb, and
other syntactic phrases. It signals the difference between a major phrase
boundary and internal words of a compound, and thus the effects of stress at
the sentence level. We, of course, are aware that a more complicated picture
may emerge when extending the study of stress to other sentence positions. In
the present study, other factors affecting Fg contours such as tonal
coarticulation, and declination were kept to a minimum. As a result, tonal
contrasts in unstressed syllables may or may not be preserved when all factors
are taken into account.

Concerning the phonetic realization of Fo contours of unstressed
syllables in noun compounds in Thai, our findings are generally in agreement
with earlier studies (Hiranburana, 1971, 1972; Gandour, 1975;
Luksaneeyanawin, 1983). However, some discrepancies regarding tone
neutralization remain. First, Hiranburana suggested that in unstressed
syllables, the five-way contrast is reduced to three and furthermore, that this
three-way contrast is maintained on the basis of Fg height alone. Falling and
high tones are neutralized; low and rising tones are neutralized. Though we
agree that three tonal registers are maintained based on Fg height, a contrast
is still maintained within the high and low registers based on shape. Falling
and high tones are distinguished in the high register; low and rising tones in
the low register. Secondly, we agree with Gandour that tone neutralization does
not occur. But Gandour reported no changes in the shape of contour tones
whereas our findings show a dramatic change in their shapes. Finally, our
findings are consistent with Luksaneeyanawin's descriptions of Fp contours of
all five tones in unstressed syllables except that of the rising tones. She stated,
"the unstressed rising tone is always realized with a rising contour no matter
how much the syllable is reduced in duration....". Qur results do not show a
rise in certain contexts due to anticipatory coarticulation, i.e., RF and RR
(Figure 2). The aforementioned discrepancies, we believe, can be attributed to
variations in speaking rate from study to study. Gandour used carrier
sentences to solicit speech while Luksaneeyanawin based her studies on read
passages. Speaking rate in both studies can be classified as low to moderate.
Hiranburana used an allegretto or moderately fast style of speech. However, it
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is unclear how her speech samples were solicited. The average speaking rate in
this study is 4.65 syllables per second which is considered moderate. For the
low to moderate rate, Gandour’'s and Luksaneeyanawin's schema is the likely
scenario while Hiranburana's schema prevails for the moderately fast rate. Our
findings herein are compatible with the moderate speaking rate.

Acoustic Correlates of Stress

Although no measurements were made, visual inspection of acoustic
records seems to suggest that stressed syllables are produced with relatively
longer duration and higher intensity than unstressed syllables. These findings
are consistent with what we know from other languages of the world. However,
our data show that the opposite is true for average Fg height. Unstressed
syllables in bisyllabic noun compounds are produced with a higher pitch than
when they are stressed in noun-verb sequences. This finding runs contrary to
what is usually found in other languages of the world. Other things being
equal, stressed syllables are usually higher in pitch than unstressed syllables.
Our data is insufficient to draw a firm conclusion. Nevertheless, we offer the
following interpretation for such a phenomenon. In this study, bisyllabic noun
compounds are made up of a noun and a verb. When the noun-verb sequence
is intended by speakers, both syllables will be produced with a stress by virtue
of being content words. Hence, a syntactic break signaling a phrase boundary
occurs between them by a lowering of pitch in a stressed syllable occurring
prepausally. When a compound is intended, speakers destress the first syllable
by raising its pitch to maximize the perceptual contrast between compound
and phrase boundaries. Thus, pitch raising in unstressed syllables appears to
be motivated primarily for the listener's benefit. This phenomenon, we believe,
is a manifestation of the tendency for sound patterns in languages of the world
to act in accordance with the principle of "sufficient perceptual separation”
(Ladefoged, 1993). In Thai, unstressed syllables are raised in pitch so as to
make it easier for the listener to distinguish one type of syntactic constituent
from another. ~

Application to Automatic Speech Understanding

The findings of this study suggest that prosodic structure of an utterance
plays a crucial role in the processing of sentences in Thai, where local
ambiguities may occur due to the syntax of the sentence. In this study,
speakers, with the aid of disambiguating context, were able to resolve the
syntactic ambiguities between a noun-verb sequence and a noun compound
and then produce them with varying stress patterns according to the context.
Listeners, on the other hand, can utilize those varying stress patterns to arrive
at the intended meaning. A machine capable of performing this intricate task of
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human listeners will come a step closer toward understanding human speech.
One of the obstacles preventing us from realizing such a machine is the
complexity of the algorithm we use to emulate human listeners. The more
complex the algorithm, the larger the amount of processing time. Our findings
suggest that two statistical parameters derived from the acoustic records,
average Fo height and coefficient of variation, may be used in a machine to
successfully detect stressed and unstressed syllables in a reasonable amount
of time. These parameters are easily computed from the raw Fg values.
Whether or not these parameters will be effective for a machine model remains
the subject of future research.
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APPENDIX

1. a) fheeluinuinnonuiuil ﬂu“lmﬁqurmuu AUSUDUTOYUAD

/ K'on # con ca ]se ]uu leew /

" If you want to go to dinner with me today, you will have to pay for your
own meal. | am broke.’

b) 7§mﬁ1J's~mﬁmuﬂmumu LiAul vvhuns Ausussugogudn

/ K'oncon ca jee juu leew /

' The government annouces a price hike on gasoline. They don’t seem to
care about working people. The poor are suffering tremendously.’

2. a) AUUIITAO M IADTBUNNOUNINY UANDATNTA
unmwn"lﬂnuouuq

/ Keen # cunut maak paj N3 nwn /
' Every dish you made tasted really good. Only the curry was a little bit
too bland.’

b) UFTNAUOMITEIMTUIMUALINKIW TNt TuDe AR
urnm"nﬂ"mnuauuq

/ keegcumt maak paj naoj nwrn /
' The amount of food for the party is about right. But, there is a little bit
too much soup.’

3. a) mopnnud Ul o Temisvoano arialunegvAT S

/taa # c"an maj k™j ca trop /
* Grandfather is quite old. | don’t trust him to do a weighing job at all.
Grandfather has difficulties weighing accurately.’
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b) iuﬁ')'nm”lumduﬂmuauumuﬂ'uuum'nuﬂn aridlinooTenT 2

/ taac"an maj k'oj ca tron /
' I've just found out why lately it seems | have gained a lot of weight.
The scale is not quite accurate.’

4. a) ¥t gauenowosnaniioatunudoumm

um'l'—mqtﬂunuou q
/ muan # raar_| juu pen pam ]:):)m /

' During the dry season, a lot of people migrate out of town. Deserted
areas are scattered across the town.’

b) ﬂau"lmﬂmmqms'mﬂﬂ wudio3adnlumie diesssogiiiundons
/ muagraag juu pen pam j2om /

' When | was vacationing in the West, | saw a lot of ghosttowns.
Ghosttowns are scattered across the land.’

5. a) dioAurusnMin Uelani iy taimalumsudnas
/ plaa # laj paj mot leew la? /
' It rained cats and dogs last night. The fish pool overflowed. The fish
have all escaped '

b) nuummmlmmmmu‘lum maoUa Lifvilaae
U Tal nueudinae
/ plaalaj paj mot leew la? /
' People rush to buy fish at the market. Not many kinds of fish are left.
The eels are all gone.’

6. a) YocyouRuA Mo aTuaiowud sodailuldn o
/ 122 # toom maj dajk"waam lagj /
' I've finished grading that fill-in-the-blank exam Tor was tested on. Tor
had done a poor job completing it.’

b) uFunithanmMihurigeia q seilitdnmuag
/ taoteam maj dajk"waam 193] /
' The company we hired to remodel our house was no good. They have
done a poor job with those additions.’

7. a) AUUTITaOMTIRDTOUNBLNAOT UANBFINIIA
RN Tumiouila
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/ pat # pet maak paj n23j nwn /
' Every dish you made tasted really good. Only the stir-fry was a little bit
too hot.’

b) UTINUIOMIA MTUUROAR oniuechaden
safiunn 11 miuboiiy
/ p"atp"et maak paj nasj nwn /
' The amount of food for the party is about right. But, there is a little bit
too much spicy stir-fry.’

8. a) q'mﬂ'f"rﬁ'fuﬂuzuﬂuﬁﬁuum#: n?qﬂnﬁwﬁﬂ
G0N IUEMHAUAN |

/ Tua # gaok cuan ca mot leew /

' Our vegetable garden is shaping up very nicely. The last time |
checked, almost all of the beans have sprouted.’

b) thrgtutsTMa ™ thnNToVoIIITUE INBNTIUTRHLALAD

/ fuanaok cuan ca mot leew /

' If you plan to go to the market, pick something up for me. The bean
sprouts are almost all gone.’

9. a) 'Juuﬂummuamm U uBUQeTI 9 drRdognoglunsa

/ sat # |BIJ luuk juu naj kron /

' | went to the zoo today. It was really cute the way the animal cared
for her young in the cage.’

b) “l'lJuoumouql"luﬁa«ﬁumq mnoq‘lumq

/ satliaf luuk juu naj kron /
’ Son, go to bed. Don’t worry. Your pet is in the cage.’

10. a) Fo U TNOAILINEINBN NARNIIMENAUTY M MENENEE TS o
Ve 4 -

/ lak # leem dii cig cig 1a3j /

' From now on, no thief will dare break in. We've just put up new poles

and fences. The poles are quite sharp.'

b) AEIDWITOATININOPMIABNIG TR 9 MnuwaRtTe oo
/ lakieem dii cin) ci 193] /
' You were able to come out of the crisis unscathed only because of your
wit. You are very clever.’
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11. a) 7umq¢rn'ih lﬁOﬂ'l\Jlﬂ\ﬁﬂclﬁlTUUfOUuﬁ’) mqmqnamr‘ho

/ swa # K'um juu lan kaw?ii /

" Hurry up and get dressed. I've ironed your shirt and pants. The shirt is
on the back of the chair.’

b) a"n'uﬂmquonnunmn wmwavmnnqu”luﬁwus
nmrho

/ swak'lum juu lan kaw?ii /
' The weather is really cold outside. Don't forget to bring your coat. Your
coat is on the back of the chair.’

12. a) muwuouqn Que 61€ioqm'r°l'om'}‘ou QOUIAOUNIIVNIO

/ Wk # bit ?an t" aan k'waa mwuw /
' Come here, son. Look. If you want hot water, turn the knob on the
right.’

b) ﬂquwmmwfvﬂﬁaqU7uqmﬂnu auuon'lu gnimoumauniio

/ luukbit ?an t"aan k" waa mww /

' At the entrance, there are two doors side by side. | forgot to tell you.
it's the knob on the right.

13. a) lﬂﬂQUFItHC-]‘IJ‘I.Iﬂ'UQﬂ’)uu mﬂu’mmTﬁs

/ luuk # kll] tok maa caak to? /
" A bad accident happened to our child today. Our child fell off the table.’

b) "LMAFI LT iiRunTen ganRsmnine N Ty
/ lwkkin tok maa caak to? /
" | didn't mean to put it on the flloor. The roller fell off the table.’

14. a) t'imqmstm“lmm‘lﬁuuﬂua WARoAFATIYTOR
/ mee # lian dek sombuun dii /

" | want mother to take care of my kid. Mother does an excellent job
of raising children.’

b) mumomﬂmmﬁwm‘lmmm llllf‘l:ldﬂﬂﬁll‘”ffuﬂ

/ msshag dek sombuun dii /

' Have you seen the family that has just moved in? The child's
stepmother is a bit chubby.’
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15. a) WUTIANNATIO ﬂwﬁqﬂ TMMAYANUUE
/ paa # K'aaw dii can l23j na? /
' Among ali the relatives, my aunt is the prettiest. Aunt has a very clear
complexion '

b) wu“lﬂmur]fuqqm moﬂnn')ﬁ'w Tt
/ paakaaw dii can la9j na? /

"’ We went to visit uncle today. Aunt Khao was home, t0o. Aunt Khao is
very kind to us.’

16. a) RAuTo i WAres TSl S aRahunug o
/ c'aan # p'an baan k'unlunhaan /
" You wouldn't believe what happened today. The elephant destroyed
Uncle Hahg's house.’

b) utaR Ul FrmuReug Iy
/ c'aanp'an baan K'unlughaan /
' Do you see that elephant? That female elephant belongs to Uncle
Hahn.’

17. a) ir'ludsnuughilimuos nouﬁ"lmq Thuwog Tuoninudn

/ maa # K'en juu naj sanaam leew /

' We arrived at the track too late. When we arrived, the horses had
already begun racing.’

b) SuTmthiwihus sl e ueligo s
ﬂ'u-lmq"luaumuﬁ')

/ maakK'en juu naj sanaam leew /

' | was supposed to take the racehorses to the field to graze. But to my
surprise, the racehorses were already on the field.’

18. a) ﬂuﬂsam"lmmuo:fﬁnﬂz g luniimioy WhBghumus

/ naam # tom juu bon taw na? /

' 'm going to step outside for a moment. Keep an eye on the kitchen,
will you? The water is boiling on the stove.’

b) nm')aﬁmnmamﬁ'x Huum‘lﬁuﬁ'mw W WBIOgL AL

/ naamtom juu bon taw na? /

' It's time for me to take medicine. Please bring me a glass of water.
Boiled water is on the stove.’
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19. a) IPUVUUUKEINADUIR ITAU NS D7D AT vt onus
wwheguugoandh
/ naam # K'aan juu bon j3ot jaa /
" Your shoes will get wet when walking on the lawn after it has been
watered. Droplets of water still rest on the blades of grass.’
b) AN q muuuﬁumufm?mqimtﬁmﬂc;ﬂu.., U INBYUUTUDANEN

/ naamk"aan juu bon j35t jaa /

" Be careful when walking on the lawn in the morning. Your shoes will get
wet. The morning dew is still on the blades of grass.’

20. a) muﬁ'mu'mum ummnauﬂanr]nmu

/ naam # hom klin d:)akkulaap /

") want to drink this glass of water. The water has the fragrance of
roses.’

b) nat)uﬂ"lﬂmﬂmmﬂﬂﬂmoW')fu'n"lmu ummnauﬂonqnmu
/ naamhom klin d2ok kulaap /

'’ She was ecstatic after opening her present. it was the tea rose
perfume.

21. a) m"luamwwmwwq"luﬂmmm mna"lnqﬂuu 9

/ m22 # duu maj] t'uuk nee nee /

' How come his condition has not improved at all? The doctor must
surely have made a misdiagnosis.’

b) uum:“lutﬂumqmummmtm?oﬂ msog lugnuu «

/ m3>duu maj t'uuk nee nes /
' It will never happen as predicted. The fortune teller is definitely wrong.’

22. a) ‘ivlJJ"J']l‘i]E)Devl‘i'ﬂf)uﬂuFl’)ﬁduDu nlmtmquunuau

/ K'em # kiat juu bon t"iinaon /
' Do you know what | found when | lay down? The needle was on the
mattress.’

b) mmmqﬂumulﬁo‘lﬂnuoa Udundoue fandhoguuiiuou

/ K'emklat juu bon t"iinaon /
' Put the insignia on the shirt for me. Use a safety-pin. The safety-pins
are on the bed.’
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23. a) 'lziriwmu‘lmumi‘ﬁ*f’q‘hm nenieoN N ida

/ Kaa # san n2sj kwaa t"ii saq /
' | don't like those tailored pants at all. The pants’ legs are longer than
what | ordered.’ . )

b) WerhIWaumNaaRanda $aneliinTy ndinfoon ik
/ K'aasan naoj kwaa t'ii san /
' Those clothes we ordered have just arrived. Something is missing. The
number of shorts is less than we ordered.’

24. a) Ratin&dioE o ifoan
/ W'3on # K'aan juu t'ii hon p'om /
' I've just realized it this moming. | left my stuff in his room.’
b) MM unSovNiouAADe: hikoummucs woahaogimioan
/ K2onkaan juu t"ii hog p'om /
' There was plenty of food left from yesterday. Go get it. The leftovers
are in his room.’

25. a) SuiMikfioenudnin dnirenanalsbinany Wowrdand
/ swa # K'aaw p'it pokati? /
' | went to the zoo today. I'm still amazed at one of the tigers which
has unusual white skin.’

b) AT IOV AU _vrmuﬂnnam‘lmi‘imﬁuﬁnmoqm

INOWYXIAUNA ‘

/ swak’aaw p'it pokati? / |

' Police has successfully arrested notorious Khao. People were amazed
when they saw him. That notorious Khao is deformed.’
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