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The Developm ent of a Thai Speech Set for Telephonometry

Therdpong Daengsi', Apiruck Preechayasomboon’®, Saowanit Sukparungsee®,
Patcharika Chootrakool®, Chai Wuti wiwatchai’
'Faculty of Information Technology, King Mongkut’s Universiiy of Technology North Bangkok,
Eangkok, Thailand
?International Business Development Department, TOT Public Company Limited, Bangkok,
Thailand
*Department of Applied Statistics, Faculty of Applied Science,
King Mongkut's University of Technology North, Bangkok, Thailand
“’Human Language Technology Laboratory, National Electronics and computer Technology
Center, Pathumthani Thailand
Email: therdpongl(@yahoo.com, apiruck@tot.co.th, saowanits@hotmail.com,
patcharika.chootrakool@nectec.or.th, chai.wutiwiwatchai@nectec.or.th

Abstract

This paper presents the development for the Thai
Speech Set for Telephonometry (TSST), which is
mainly required for voice quality measurement for
telecommunications. TSST was  designed and
developed by  following the  International
Telecommunication Union - Telecommunication
Standardization Sector (ITU-T) recommendation.
Tasks were divided into three pcrts. The first part
was about survey to find frequently used sentences
(or phrases). The second part was to investigate for
fifty frequently used sentences and to create the
representative sentences of those, called Thai Text
Set for Telephonometry (TTST). Finally, the last part
was about speech recording in a high standard
studio for TSST. The output from: this work will be
useful for telecommunication research and related
research areas in Thai environments.

1. Introduction

Voice over Irternet Protocol (VoIP) is one of the
high potential technologies in this era but one of its
major issues s voice quality. Voice quality
measurement cen be conducted using either the
subjective and/or objective methods [1]. However,
subjective measurement method requires some
speech resources that must be in the standard of ITU-
T. The ITU-T recommendation mainly provides
guidelines for the English language. As Thai is a

tonal language and tones might be an important
factor affecting voice quality, this kind of resource
should be designed specifically for Thai. This paper
describes the development of the resource called Thai
Speech Set for Telephonometry (TSST).

2. Background

2.1. Tones in Thai

Tonal languages use syllabic tones to distinguish
lexical words. As in Figure 1, five tones in Thai show
different ‘undamental frequency (F0) shapes.

. Fafting
1504 PR S

FoiHzt

540

Rixing Lovw

T T T
8} 20 40F ({43 8O 100

Duration { %)

Figure 1. An example of characteristic of
fundamental frequency (F0) contours of Thai
tones [3]

There are middle tone, low tone, falling tone, high
tone and rising tone. Different tones could result
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Combining martingale and integral equations
approaches for finding optimal designs of EWMA
procedure

Saowanit Sukparungsee!, Yupaporn Areepong’

SUMMARY

This research is concerned with the use of Statistical Process Control (SPC) charts
fcr detecting a discrete time change-point in parameter in quality control. The most
popular characteristics of a control chart are Average Run Length (ARL) and Average
Delay (AD) are used for comparing the performances of control charts. We used the
analytical closed-form formulas based on martingale technique and numerical inte-
gral equations obtained by the Gauss-Legendre ruls for evaluating the ARL and AD
ic. the case of Gaussian observations. In particular, we have developed a numerical
algorithm for finding optimal parameters of an Exponentially Weighted Moving Av-
erage (EWMA) procedure. Furthermore, this algorithm can be numerically used to
approximate an overshoot which the distribution of the overshoot is unknown. The
numerical results are compared with the algorithm which combined the results from
the martingale-based and the simulations which is very time consuming. The results
show that the accuracy from the new numerical algorithm is as good as that from the
simulations. Moreover, the developed algorithm takes much less the computing time
than the former technique[l].

Keywords: Martingale, Integral equation, Gauss-Legendre, Overshoot, Average
run length, Average delay and Exponentially weighted moving average

AMS Classification: 45B05, 60G42, 93E20
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Some Analytical Results on CUSUM and EWMA
Control Charts*

Gabriel Mititelu!, Yupaporn Areepong?, Saowanit, Sukparungsee?,
Alexander A. Novikov!

IDepartment of Mathematical Sciences, University of Technology Sydney, Broadway, NSW 2007,
Sydney, Australia.

Gabricl. Mititelu@uts.edu.au; Alex. Novikov@uts.edu.au -
?Department of Applied Statistics, Faculty of Applied Science, King Mongkut’s University of

Technology North Bangkok, Bangkok 10800, Thailand.
yupaporna@kmutnb.ac.th; swns@kmutnb.ac.th

Abstract

The control charts CUSUM (CUmulative SUM) and EWMA (Exponentially Wei-
ghted Moving Average) are widely used in a great variety of practical applications such
as economics, finance, medicine, and engineering. The Average Run Length (ARL) is
the most common characteristic used to design EWMA and CUSUM.

Here we use the Fredholm type integral equations o derive analytical closed form
representations for the ARL for some special cases. In particular, we derive a closed
form representation for the ARL of CUSUM chart assuming that the random obser-

vations have a hyperexponential distribution. For EWMA we solve the corresponding
ARL integral equation when the observations have the Laplace distribution.

Keywords: analytical closed form solutions, control charts, hyperexponential dis-
tribution, integral equations, Laplace distribution.

*Corresponding Author:Gabriel. MititeluQuts.edu.au
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New 5olutions in Planar Re-Entry Aerodynamics*

Gabriel Mititelu!, Yupaporn Areepong?

1Department of Mathematical Sciences, University of Technology Sydney, Broadway, NSW 2007,
Sydney, Australia.

Gabriel. Mititelu@uts.edu.au . L
2Department of Applied Statistics, Faculty of Applied Scierice, King Mongkut’s University of

Technology North Bangkok, Bangkok 10800, Thailand.
yupaporna@kmutnb.ac.th

Abstract

In this paper we present integrable solutions for the atmospheric re-entry dynamical
equations of motion of a space vehic'e, under the assumptions of standard atmospheric
model. :

This is a very important and practical problem encourtered during the atmospheric
re-entry phase and our solution can be effectively applied to investigate and control
the rocket flight characteristics.

By setting the initial conditions for the speed, re-entering flight-path angle, altitude,
atmosphere density, lift and drag coefficients, the nonlinear differential equations of
motion are linearized by a proper choice of the re-entry range angles. After integration,
the solutions are expressed with the Exponential Integral, and Generalized Exponential

Integral functions. Theoretical frameworks for proposed solutions as well as, several
numerical examples, are presented.

Keywords: exponential integral function, generalized exponential integral func-
tion, integrable solutions, re-entry aerodynamics.
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The Performance of Forecasting Models for
Non-Linear Financial data

Pathom Glannamtip', Kanyapat Pussaral

SUMMARY

The purpose of this paper is 1o analyze the performance of forecasting models when
the financial data show a non-linear structure. The daily exchange rates between
US dollars and Thai baht from 2006 to 2008 were analyzed. Two forecasting models
heve been considered. The first is the Autoregressive Conditional Heteroscedasticity
(ARCH) and the second is the Smooth Transition Autoregressive (STAR). Non-linear
financial data were tested by Tsays F test and Keenans test. Dot plot, Linear plot and
Mean Square Error (MSE) were used to compare the performance of the forecasting
models by R programming. The results showed that the STAR forecasting model has
a better perfomance than the ARCH model when parameters ag and o are low (0.1
to 0.5) but ARCH model is better than STAR model when both parameters are equal
to 0.9 independently of selected sample size.

Keywords: Forecasting model, Non linear models, Financial data

AMS Classification: 62J99

Department of Applied Statistics, King Mongkut’s University of Technology
North Bangkok, Bangkok, Thailand
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Confidence intervals for the difference between two
log-normal means

Thongkam Maiklad?!

SUMMARY

This paper proposes two methods for obtaining confidence intervals for the difference
bstween two log-normal meens. The first method is based on the generalized piv-
otal quantity. The other method is the bootstrap percentile method. Monte Carlo
simulations were used to compare the results of estimation from these two methods
with results when using Krishnamoorthy and Mathew generalized pivotal quantity
method [1]. The results found that the coverage probabilities obtained from both the
proposed and Krishnamoorthy pivotal quantities were greater than the nominal level
ir. all cases of study, but the proposed generalizec. pivotal quantity yielded shorter

xpected lengths. If sample sizes from the two log-normal distributions were large
and the difference between variances from the twc populations was small, the best
ethod for estimating the difference between two log-normal means was the bootstrap
percentile method.

Keywords: Two Log-normal Means, Generalized Pivotal Quantity, Bootstrap Per-
centile

AMS Classification: 62F25
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Effect of Unit Root Test on Predictors for a
(Gaussian AR(1) Process with an Unknown Drift
and Additive Outliers

Sa-aat Niwitpong!, Wararit Panichkitkosolkul!

SUMMARY

It is known from Diebold and Kilian [1] and Niwitpong [2] that the Dickey-Fuller [3]
unit root test is useful for a one-step-ahead forecast of the trend of an AR(1) process
and a Gaussian AR(1) process with an unknown drift respectively. In this paper, we
present the standard predictor and the predictor following the Dickey-Fuller unit root
test of an AR(1) process with additive outliers. The relative efficiencies of predictors
using the scaled pradiction mean square error are compared through Monte Carlo
simulation studies. Simulation results have shown that the unit root test can improve
the accuracy of the predictor-when there is an uncertainty of an AR(1) process, i.e.
p is close to one and there are additive outliers in time series.

Keywords: Additive Outlier, AR(1), Predictor, Unit Toot Test
AMS Classification: 62M10, 63F10, 63F30
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Upper Bounds of the Generalized p-Values for the
Behrens-Fisher Problem with a Known Ratio of
Variances

Suparat Niwitpong!, Wichai Surachedkiati!, Gareth Clayton®

SUMMARY

Motivated by the recent work of Schechtman and Sherman [1]. Schechtman and Sher-
man described the situation where we know the ranio of variances, but the variance
are unknown as follows: “when the two instruments of equal precision average a dif-
ferent number of replicates in arriving at a response. In this case the ratio of the
variances is knowa, and it is the ratio between the number of readings going into
the two (averaged) responses.” In this paper, we provide analytic expressions for the
generalized p-values, proposed by Tsui and Weerahandi [2], for the Behrens-Fisher
problem when a retio of variances is known, Schechtman and Sherman {1]. The upper
bcunds of the generalized p-values are derived mathematically using Jensen’ inequal-
ity. By means of she Monte Carlo simulation, we compare our upper bounds of the

generalized p-values of the Behrens-Fisher problem with the existing upper bounds of
the p-values.

Keywords: Behrens-Fisher Problem, Generalizec p-values, Known Ratio of Vari-
ances

AMS Classification: 62F05, 62F30

References

[1] E. SCHECHTMAN AND M. SHERMAN (2007). , The two sample t-test with one
variance unknown. Statistical Methodology 4, 508-514.

[2] K.W. Tsur AND S. WEERAHANDI (1989). , Generalized p-values in significance
testing of hypcthesis in the presence of nuisance Harameters. Journal of the Amer-
ican Statistical Association 84, 602-607.

'Department of Applied Statistics, King Mongkut’s University of Technology
North Bangkok, Bangkok, Thailand 10800
suparatn@kmutno.ac.th

67




The Pyrenees International Workshop on Statistics, Probability and Operations Research,
SPO 2009 Jaca, September 15-18th 2009

Effect of Unit Root Tests on Prediction Intervals
for an Unknown Mean Gaussian AR(1) Process
with Additive Outliers

Wararit Panichkitkosolkul!, Sa-aat Niwitpong?

SUMMARY

This paper presents the effect of unit root tests on prediction intervals for an un-
known mean Gaussian AR(1) process with additive outliers. We present the standard
prediction interval, PIg, the prediction interval fcllowing the Dickey-Fuller unit root
test (1], PIp, and the prediction interval followinz the Shin-Sarkar-Lee unit root test
[2], PIssr. The performance of the proposed precliction intervals is assessed through
Monte Carlo siraulation studies. Simulation results have shown that the coverage
probabilities of I°’Ipr are higher than 1— o for all situations. When an autoregressive
parameter value approaches one, the coverage prcbabilities of Plgg; have minimum
coverage probabilities 1 — a for moderate and large sample sizes. Furthermore, the

expected length of PIggy is shortest prediction intarvals compared to other prediction
intervals.
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Parameter Estimation Methods for
Three-Parameter Generalized Pareto Distribution
with Outliers

Wichitra Phonyiem!, Prateep Subkongdee!, Pathom Glannamtip!

SUMMARY

The generalized Pareto distribution, is a two-parameter distribution, the shape pa-
rameter a and the scale parameter b. It contains uniform, exponential, and Pareto
distributions. It has three special cases a = 0 and a = 1 yield respectively, the expo-
nential with mean b and the uniform distribution on [0, 5], and Pareto distributions
are obtained when a < 0. If ¢ is the lower bound of a random variable X having gen-
eralized Pareto distribution, the distribution of X is the three-parameter generalized
Pareto distribution where c is a location parameter, b is a scale parameter, and a is a
shape parameter. In this paper, the parameter estimation methods of the moments,
probability weighted moments, and least squares to estimate ‘the parameters in the
three-parameter generalized Pareto distribution with outliers contaminated data are
compared. The investigation was done using Monte-Carlo simulation runs with vari-
ous sample sizes. Results show that the best method of parameter estimation varies
with the value of the shape parameter a.
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Bias Reduction of the Process Capability Indices
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SUMMARY

In parameter estimation, a fundamental problem is to reduce or remove the bias in
an estimator in order to obtain an accurate estimator. Kotz and Johnson [1] have
proved that the estimators of the commonly used process capability indices (PCls)
are biased estimators. Since the bias makes the estimates of these indices inaccurate,
it may seriously affect judgment on the performance of the process. Therefore, the
focus of this study is to examine methods to be used for bias reduction so that the
estimates of these indices will be more accurate. The methods considered in the study
are i) the direct bias correction method which is a common method for bias correction
where the bias is directly estimated and then a biased corrected estimate is formed,
ii) the jackknife method and iii) the method of stochastic approximation proposed
by Leung and Wang [2]. To evaluate the efficiency of these methods, a Monte Carlo
simulation of 10,000 replications was conducted. Although an increase in sample size
can reduce the bias, there are some situations where large sample sizes cannot be
applied. Thus, it is of interest to evaluate the efficiency of these methods in bias
reduction particularly when the estimates are used to assess the process with small
sample sizes. Graphical results are presented.
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Improvement of Randomized Response Model by
Twice Sampling Method

Wichai Suracherdkiati!, Pasakorn Phanrod?

SUMMARY

Conducting research by collecting data with a sensizive question usually obtained the
responses that are not correct. This affects the research result. This research aims to
make a random response technique to encourage the respondents to answer the ques-
tions correctly. This research have developed a mixed model for the random response
technique. The mixed model uses a direct question to categorize the respondents into
groups. Each respondent from the sample is instructed to answer the direct question.
If a respondent answers “Yes” to the direct question, then she or he is instructed to
go to randomization device R; consisting of the (i) Sensitive Question and (ii) Direct
Question, each respondent has to answer one time using simple random sampling with
replacement in the random device R;. If a respondent answers “No” to the direct
question, then the respondent is instructed to use a randomization device Ry consist-
ing of the (i) Sensitive Question and (ii) Say “Yes”, each respondent has to answer
two times using simple random sampling with replacement in the random device Rs.
The results show that the proposed model is an unbiased estimator and more efficient
than other models in terms of variance. This can be seen from the percent relative
efliciency which is greater than or equal to 100.00 ia all cases.
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Confidence Interval for the Mean Difference of
Paired Data Following a Pretest

Sthaporn Thepsumritporn?, Sa-aat Niwitpong!

SUMMARY

This paper investigates the effact of the pretest, there is no correlation between the two
sample data, on confidence interval for the difference between means of independent
data, CI; and confidence interval for the difference of means of paired data, Cl,.
Tvpically, for two independent samples, confidence interval for the difference between
the two normal means is based on the well-known Welch-Satterthwaite confidence
inzerval and for paired data, the confidence interval for the mean difference is based
or. the paired t-test. Devore end Berk[1] described that there is no precise answer to
the question “What confidence interval will use for paired data with an uncertainty
of the degree of correlation of paired sample?”. To snswer this question, the t-pretest
for Hy : p=0is conducted, then the suitable confidence interval between CI; and CI »
is chosen. We call this new confidence interval for the difference of means following
the pretest, CI;. The performance of the proposed confidence interval, CI ¢, CI; and
C1I, is assessed through Monte Carlo simulation studies for a variety of sample sizes
and a values of p.

Keywords: Corfidence Interval, Paired Data, Pretest

AMS Classification: 62F¢5

References

{1] JAY L. DEVORE AND KENNETH N. BERK (2007". Modern Mathematical Statistics
with Applications. Thomson Learning, Belmont, CA.

2Department of Applied Statistics, Faculty of Applied Science, King
Mongkut’s University of Technology North Bangkok, Bangkok 10800, Thai-
land

sthapornt@kmutiab.ac.th
snw@kmutnb.ac.th

85




